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LINEAR DIFFERENTIAL EQUATIONS. 
Theory of Differential Equations. By A R Forsyth, 
Sc U.p LL.D , F R S. Part in. Ordinary Linear 
Equations Vol iv. Pp xvi 4 - 534. (Cambridge 
The University Press, 1902 ) 

I N this volume Prof. Forsyth deals with a part of his 
subject which, for many reasons, is full of interest 
Ordinary linear 'differential equations concern the physi- 
cist, on the one hand, by their occurrence in the analysis 
required for ,many of his most important problems , on 
the other, they offer the pure mathematician an attrac- 
tive field of research , which appears to be almost 
inexhaustible. 

Thanks to the contributions of a host of analysts, the 
theory of linear equations has now reached a high stage 
of development, and, as in other like cases, it is extremely 
interesting to see how different parts of it, which at first 
seemed isolated, are being gradually brought into 
organic connection. One of the first great steps in this 
direction was made by Gauss in his memoir on the 
hypergeomeinc series , this is another example of the 
extraordinary and almost uncanny way m which Gauss 
transformed and generalised every subject that he 
touched.^ It IS as if his predecessors had been hei^ng 
stones foi^im to fit together into the lower courses of a 
stately building which he left for others to complete. 
And worthy si^ccessors have not been wanting, of whom, 
perhapsj Riemann is as yet the chief For his brief 
memoir on the P-functlon marks an epoch by introducing 
several new notions of the very highest importance— 
the indices associated with the critical points, ^ the 
analytical continuation of a branch of the function 
which satisfies the equation and the group of linear 
substitutions generated by describing cycles including 
critical points, ^ 

The real significance of Rremann's paper became 
fully evident only aftbr the appearance of the celebrated 
memoir 6f Fucha. It is, of course, impossible to say 
how Fuchs arrived at his discoveries ; very likely he 
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could not have explained his induction completely him- 
self. In the introduction he refers to Briot and Bouquet 
as well as to Riemann, and acknowledges his obligations 
to Weierstrass Fuchs deals with an equation of quite 
general order, the coefficients being functions of x wiili 
a limited number of singularities He shows that in the 
neighbourhood of each critical point a there is a solution 
of the form {r-aftfj, where ij) Is a one- valued analytical 
function and /' is a constant determined by an equation 
which can be constructed from the differential equation 
itself. He also shows how the simplest independent 
solutions group themselves according to the multipli- 
cities of the roots of the indicial equation. 

The importance of these expansions near the critical 
points is that, besides giving us information about the 
analytical properties of the function defined by the 
differential equation, they enable us to investigate the 
group of substitutions associated with it. Suppose, for 
instance, we have an equation of the second order, and 
that in the neighbourhood of a there are two solutions of 
the form and if the independent 

variable starts near a and describes a small circuit round 
it, the solutions, by continuous variation, are multiplied 
by and respectively , thus with these solutions 
we have a substitution of the form y\ — sy^ , = (Vg, 

where s, t are constants When the indicial equation for 

has multiple roots, the associated substitution is less 
siihple, but can always be determined If we start from 
any ordinary point with a set of independent solutions, 
then by Weierstrass's principle of continuation we can 
(in theory at least) follow up their values as x approaches 
a critical point r;, then find tha substitution which takes 
place as x goes round a, aa(i fitiglly bring back x to ita 
original position. The effect of any closed circuit can 
Chus be determined , and we have, on the whole, a group 
of linear substitutions, with gonerators corresponding to 
the critical points. 

The singularities of an integral are determined by the 
tzoeflictents Of the differential equation ; they may be 
poles otthey may be essential sin{;i}larities One of the 
mostTtemarkable things m Fuchs’s paper is the deter- 
mination of the form which a differential equation must 
have if aJI its integrals are regular in the neighbourhood 
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of ^ch criticaJ point ; ^hait ib to uy, if near any critical 
"|»Qlnt tf aach fntagral oip put into tlw fonn 

r *<*-«)* I + . .. + ^[loe(^-«)r" [ 

whora ^(h ^ we one-valued functions not infiniio 

at a. Th^ eqaations are palled by Prof. Forsyth 
equations of Fuchsian type.” The equation of the 
hypergtometric series is of this type^ and is remarkable 
aa ^ing the only onCp of order higher than the firsts 
which is completely determined when the positions of 
the critical points and the indices associated with them 
are asaigned. 

An equation of Fuchsian type may have one or more 
algebraic integrals. If all the integrals are algebraic, 
the group of the equation must be finite ; so here we 
have a most unexpected concurrence of two apparently 
disconnected theories, A very interesting problem is that 
of determining linear equations the groups of which are 
isomorphic with known finite groups ; another is that of 
finding out whether a given equation has any algebraic 
mtegrals. 

All the foregoing theory is discussed and illustrated by 
Prof. Forsyth in a very attractive and lucid manner; 
thus chapter i. deals with the existence of a synectic 
integral near an ordinary point and sets of independent 
integrals ; chapter ii, with the expansions near a critical 
point and with Hamburger's method of grouping them ; 
chapter iii. with regular integrals ; chapter iv. with 
equations of Fuchsian type; and chapter v. with equa- 
tions of the second and third orders possessing algebraic 
integrals. Illustrations are supplied by the familiar 
equations of mathematical physics, by the equation of 
the elliptic quarter-period, and by that of the hyper- 
geometric series. It is delightful to see how the dis- 
cussion of these equations is illuminated by the general 
theory. 

After a chapter on equations with only some of their 
integrals regular, we come to the consideration of 
integrals with essential singularities. The most familiar 
example of a function with an essential singularity at a finite 
place is exp which is the integral of « o j 

and it is easy to see that if P is any polynomial in 
the expression expP has an essential singularity and 
satisfies a linear equation of the first order. 

Suppose now that we find that a given equation has an 
integi^ with an essential singulanty at the origin ; ii 
may be possible to express it in the form expP.j^^(jr); 
when p is constant and if(x) holomorpbic. Such an 
integral has been called “ normal ” ; the discussion of 
these integrals, and others obtained by putting jrV* for 
Xt is given in chapter vii., which contains important 
pcsnita due to Tboin^, Hambttrger, Poincard and others. 
Than is also a bnef account of ** double-loop integrals ” 
after Jordan and PcKhhainmer, and of Ppincard's theory 
of asymptotic iiMegrals. 

In his papw on the motion of the inooi^ HiU w^s led 
to the solution of 4 linear equation by e method in- 
volving the use 4 f infinite determinants. In chapter viii. 
Prof. Forsyth di||cuBsae this method |n some detail, aAer 
.giving a preUnfiftary account of infinite determinants 
mdltl^pnge^es. The subject of this ch^er is not 
1rfl{yel|tnctlviein itself, but on account of its practical 
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ifhportance has naturally attracted a^ good deal of 
attention. 

Chapter ix, deals with equations with uniform periodic 
eoefiicients, and gives an account of this part of the 
subject which ought to encourage young mathematicians 
to read the original sources and eiqieriment on their 
own account, It is, of course, the equations with doubly 
periodic coefficients that are most interesting. Thanks 
principally to Hermite, Halphen and Picard, some ex- 
tremely beautiful results have been already obtained in 
this field, and there can be no doubt that others are 
awaiting discovery. 

The last chapter of this volume, on equations with 
algebraic coefficients, must have been very difficult to 
write, and appeals mainly to the specialist. Its principal 
topic is Poincare's celebrated theorem that the integrals 
of any linear equation with algebraic coefficients can be 
expressed by means of Fuchsian and Zetafuchsian 
functions. As Prof. Forsyth justly remarks, we cannot 
hope to make practical use of Poincare's theorem until 
the analysis of automorphic functions has reached a 
higher state of development. To this end the treatise 
by Klein and Fncke, now in course of publication, will 
doubtless contribute largely. 

In conclusion, it may be well to remark that this 
volume is in great measure independent of its prede- 
cessors, and that a great part of it will be quite 
intelligible to junior mathematicians provided that they 
know the elements of the theory of a complex variable. 
To them, therefore, as well as to their seniors, this book 
may be heartily commended. G, B. M. 


SCIENTIFIC PSYCHOLOGY. 

Crundssuge dtr physiologischen Psychologic. Von Wil- 
helm Wundt. Fiinfte vtillig umgearbeitete Aufiage. 
Erster Band. Pp. xv -h 553 (Leipzig: W. Engel- 
mann, 1902.) Price lor net. 

T his volume of 553 pages is the first of the three 
volumes in which the fifth edition of Prof. Wundt's 
great work is to appear. The rapid increase in size of 
the work in each of the successive editions is thus main- 
tained in the present one, and, as in the case of the 
previous editions, has been necessitated by the rapidity 
of the growth of the youngest of the natural sciences, 
expenmental or, as Prof. Wundt prefers to call it, 
physiological psychology. And even the increase in 
bulk of this book does not by any means fully express 
the rate of growth of the science, a growth towards 
which this country has contributed so lamentably littlb 
For the book is primarily a record of the work and the 
views of the author and of his pupils in the great 
Leipzig school. Neverthelesa, Prof. Wundt has found it 
necessary to rewrite almost the whole of the book, sd that, 
as he tells us, it must be regarded as almost a new one. 

The greater part of this first volume is concerned with 
matters dot strictly psychological^ but rather with those 
studies which form an essential part of the equipment of 
the psychologist, namely, the fine and coarse anatomy, 
the embryology and the physiolpgy of nervous tissues, 
both vptcial and comparative. It is, perhaps, open to 
question) whether U is wise to attempt to treat, so a 
range of subjects in the scope of a single volume. Yor 
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the pflychologiBt may be tempted to content himself with ' 
(be cursory review that i$ alone possible in such a work. 
It should certainly be possible nowadays for the writer 
on psychology to assume on the part of his readers a 
competent knowledge of the gross anatomy of the nervous 
system and of the principles of the conservation of 
energy. (In the anatomical section occurs an error that 
15, perhaps, of the nature of a slip. In Fig. 79 and in 
the accompanying text the uncrossed fibres of the optic 
nerves are represented as going to the nasal sides of the 
retins. Now although v KOlliker and others still main- 
tain that the decussation of the optic nerve-fibres in the 
chiasma is complete, and although there is some ground 
for believing that there occur considerable individual 
variations in the proportion of crossed and uncrossed 
fibres, yet all authorities agree that the uncrossed fibres 
go to the temporal sides of the retincE.) The propriety 
of including an account of the general physiology of 
nerves is less open to question, the less so as Prof 
Wundt IS here on his own ground and can speak with 
authority. In this section Wundt makes a timely 
protest against the uncritical acceptance and wholesale 
application of Hermg’s doctrine of assimilation and dis- 
similation now so common among physiologists, and yet 
he teaches somewhat dogmatically a view that differs 
but little from the one he rejects He too groups 
together under the term ‘‘inhibition'' (Hemmung) all 
phenomena to which it can in any sense be applied, and 
assumes that one and all are manifestations of constructive 
metabolic processes, thus affording one more instance of 
the fact that the study of logic cannot prevent a man 
forming illogical conclusions. It cannot be too frequently 
pointed out that we have no evidence of active inhibitory 
processes within the nervous system and that all the 
numerous cases of “ inhibition " may, and in the present 
state of knowledge should, be regarded as cases of 
interference or prevention only Wundt goes so far as 
to assume a differentiation of the bodies of nerve-cells 
info two parts, the anabolic inhibitory and the katabolic 
augmentor parts, and applies this hypothesis to the 
explanation of the valve-like nature of the paths of the 
spinal cord. Dut although the hypothesis seems to have 
been devised in order to explain this phenomenon, it is 
not by any means clear that it can be made to do so. 

The discussions of the functions of the cortex.cand 
especiall^of the “ speech-centres ” are admirably thorough 
and suggestive, and here Wundt gives a great develop- 
mtni to the conception of a "brain-centre.” It is, 
perhaps, to be regretted that he retains the term 
“centre,’' for it properly expresses a crude conception 
of which the period of usefulness is now at an end. 

In treating of the fundamental constituents of psychical 
processes, Wundt distinguishes two fundamental kinds of 
psy^ical element, the sensations and the feelings (Emp- 
findqngcn und Gefiihle), the former includthg all those 
that have an objective reference and, that are determined 
directly or indirectly by stimularion of sensory nerve- 
endings both within and on the surface of the body, the 
lattw being the purely subjective elements, Com- 
pponded of sensations is the presentation^ (VorstelJung) 
and^ ' of ' feelings the emotion (Gemuthsbewegung). 
Wundt thus s'^s aside old distinction sif senntion 
and idea as that which is excited from without and from 
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within respectively, asserting that the distinction is 
purely logical and not at all psychological. Though we 
may admit that Wundt’s use of the terms is a convenient 
one, yet it is impossible to follow him in denying the 
psychological character of the distinction usually made 
by English authors, or to admit his claim that the 
occurrence of hallucinations, which are purely patho- 
logical states, necessitates this denial. If the distinction 
were not psychologically valid, if we did not immediately 
recognise in the presentation the peculiar quality of 
reality that distinguishes it from the representation, the 
term hallucination would have no meaning. 

Perhaps the moat interesting part of the volume is the 
discussion of the '* law of specific nervous energies." 
This principle Wundt would replace by one which he 
declares to be directly opposed to it, a.nd which he de- 
BCTibes as " the principle of the adaptation of the sensory 
functions to the stimulus and of the sensory apparatus to 
the functions.” This is based upon and assumes the 
truth of the following principles that of the original 
similarity of function of all nerve-elements, which Wundt 
establishes by tracing in a most interesting manner the 
differentiation of the various senses from the general sen- 
sibility of the amceba upwards ; the principle of the 
adaptation of nerve-elements through use or habituation ; 
and the possibility, which we seem compelled to assume in 
some cases, that nerve-elements may come gradually to 
discharge the functions of others when those others are 
in any way rendered incapable of functioning Now, 
admitting that the “law of speciRc nervous energies," 
as set up by Johannes Muller and by Helmholtz, is not in 
any sense an explanatory principle, but merely a tisunti 
of a large group of facts, and admitting that it demands 
genetic treatment such as Wundt supplies, yet it is not 
possible to admit that even the most complete account of 
the evolution of the specific differentiations of sense can 
abolish the truths of which this "law” is the summary 
expression ; to account for the origin of a thing or 
belief 13 not necessarily to explain it away. The fact 
remains that any specialised nerve of sense, when 
subjected to stimuli whether normal or abnormal, leads 
only to the kind of affection of consciousness peculiar 
to that sense. Wundt’s account of the adaptations of 
the senses to stimuli is admirable and no doubt true so 
far as it goes, but it is far from being a complete 
' explanation of the genesis of the specific functions, 
i Reducing the problem to its simplest terms, suppose 
a primitive sense-organ to be affected in the same 
way by two classes of stimuli, say two rates of vibra- 
tion of the circumjacent medium — and then suppose 
that either rate of vibratioh comes in the course of evo- 
lution to determine a differentiation of one part of the 
nerves of the organ, so tharofie set of nerves comes to 
respond in one way to the one vibration-rate only and the 
Other set in another way to the other (or that all the 
nerves come to respond in two c^istinct ways), and sup- 
pose the difference of response to consist in a difference 
in r^e of vibration of the substance of the nerves, or in 
a difference of propagated chemical changes Up to 
this point we may accept Wundt’s account of thediffer- 
etttiaiion-procesS as adequate. But when we inquire — 
Ho« comea^it that the soul reacts 10 these two vibratkm- 
rates (or two kinds of chemtegj cltango) with two different 
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qualitres of peOBatiOn? then we find ourselves still 
completely in the dark. Wundt himsalf seems to have 
felt this inadequacy and to have introduced in conse- 
quence towards the close of his exposition a new factor, the 
*' ontgegen kommende Triebe des empfindenden Wesen^ 
This introduction of ihe " feeling being ** amounts, it would 
seam, to nothing more than an admission of our ignor - 
ance. And indeed we have here reached the very kernel 
of the problem of life, of that mystery of the relations of 
wul and body which has vexed the thinkers of all ages , 
of that " master knot of human fate " of which the Persian 
poet wrote eight hundred years ago 

There was the door to which 1 ibund no key, 

There wu the veil through which 1 might not see." 

And these words remain equally true to-day, in spite of the ^ 
Splendid labours of Johannes Muller, of Fechner, Of 
Wundt and of many others. 

It IS interesting to note that Wundt assumes the 
principle of the inheritance of acquired characters as 
absolutely necessary to the explanation of the evolution of 
the nervous system, and that in this he is in agreement 
with most of the psychologists who have considered the 
problem, For the principle of natural selection, which is 
so satisfactory when we are dealing with the neck of the 
giraffe or the protective colouring of a butlerffy, seems 
hopelessly inadequate when we have to account for 
those million-fold coordinated details of nervous disposi- 
tion which together determine in large part, if not wholly, 
the tendencies and character of a human being 

In the last section Wundt deals with Weber’s law and 
maintains fais well-known psychological interpretation of 
It, in opposition to the now very generally accepted 
physiological interpretation The attention of English 
readers may be called to the novel and ingenious ex- 
planation suggested by Heymans in the Zeitschrift fur 
PsychologU^ Bd. 26. W. McD 


the modern dynamo 

The Cenifators of Electricity at the Paris Exhibition of 
1900. By -C F Guilbert Pp. iv + 766. (Pans: 
C. Naud, 1902.) Price 30 fr. 

T here were probably few who went to the Pans 
Exhibition two years ago who did not pay a visit 
to the Palais d'^lectricitd ; and no one who did so can 
have failed to have been impressed by the enormous 
site of the electric generators exhibited there- We even 
know of feminine sightseers, on pleasure bent, sparing a 
few hours from the fascinating display of M Worth to 
look at, and possibly learn a little about, the ** purrin' 
dynamos,” The massive grandeur of these magnificent 
tnachines, examples of the best design and workmanship 
of all nations ; the complicated nature of their parts 
working in perfect harmony and smoothness, and 
obedient to the control of one or two men ; their spotless 
cleanliness and |he impression of reserved power which 
they conveyed ; all these must have moved even the 
most matter-of-fect observer into sympathy with the 
ideas which inspired Mr. Kipling to write “ M'Andrew’s 
liymn.” Such a collection merited thepermaflent record 
which It has obtained in the pages of M. Guilbert's book. 
-Spteethkig 6f the spirit of the machiheB which he de- 
scribee 'Beemi to have entered into the author, for his 
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book, like the dynamos, is very large. There are nearly 
800 pages, with, to use the author’s own words, ” 615 en- 
gravings and plans, of which 118 plates.” M. Guilbert 
has adopted a somewhat novel plan with the laudable 
desire of making his book attractive to foreign readers. 
The title pages and preface are in the language of the 
country in which the copy is to be sold ; the chapter and 
section headings, the descriptions of the illustrations and 
the tables, are given in French, German and English. 
We rather doubt the wisdom of this innovation, since it 
increases the size of a volume already bulky, and still the 
most important part, the text, remains only in French. 
The result of the translation, too, is apt at times to be 
rather humorous, as, for example, when the author 
translates (which the mere Englishman is content 

to use in the original French) into a non-existent 
English equivalent 

Criticism of a book of this kind is almost out of the 
question M. Guilbert begins by describing the system 
of classification which he has adopted, and then, takuig 
each division in turn, gives a more or less detailed 
description of the principal exhibits which come w:thin 
It Photographs of the generators and clearly executed 
diagrams of the whole machine or of important details 
greatly help out the letterpress. The book is therefore, 
in a way, like a descriptive catalogue, but it is one which 
gives a large amount of very valuable information, and 
M. Guilbert deserves great credit for tbe painstaking 
way in which he has collected and the clear manner in 
which he has arranged the data supplied by the manu - 
facturers. It may be objected that the work is two years 
out of date and that the machines of 1900 are almost 
ready for the scrap heap in 1902 But rapid as the 
advance of electrical engineering is, there are few 
engineers who will not benefit to-day by the careful 
study of what was best two years ago, especially 
as It is the best, not of one country only, but of all 
countries , there will be many also interested in the 
design and improvement of electric generators who 
will desire to possess this book, even though it should 
become in the course of a few years of historical interest 
only. 

As we turn over the pages of M. Guilbert’s book, we 
find difficulty m selecting any particular machine for 
special notice. As the most noticeable feature in dynamo 
development in recent years has been the steadily 
increasing size of the unit, we may perhaps be pardoned 
if we pick out one of the largest machines exhibited at 
Pans. The Allgemeine Elektricitats GesellschaA ex- 
hibited a three-phase alternator of 4000 h.p, Theoutpiit 
of this machine was 3000 kilovolt-amperes with a power 
factor of o 9, making 2700 kilowatts. This alternator is 
one of a set of twenty-two, eight of which are already 
installed at the Berlin Electricity Works, the remaining 
thirteen being under construction. To bring this machine 
to Paris and to erect it in the German annexe, where 
there was no travelling crane, was a work of no small 
difficulty. The total weight was 160 tons, the armature 
frame weighing 80 and the field magnet 70 tons, the 
reaiaining 10 tons being due to the bedplate. The 
armature and field magnet were brought to 
tien In -quarters, each quarter being carried mounted 
between two railway trucki in {the position most suited 
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for iti subsequent erection. The whole work of erection 
was BUccessfiilly completed in three weeks. 

The A.E.G. alternator was not in actual operation at 
Paris, but was rotated for exhibition purposes by a small 
motor. An equally large generating set was exhibited by 
the Helios Company, driven by a triple-expansion engine 
and used for the lighting of the exhibition This machine 
was of special design, as the makers desired to satisfy 
the requirements of the exhibition authorities and also to 
make the alternator suitable for subsequent disposal for 
other purposes. Another alternator of special interest 
was that exhibited by the Socitftd I’^clairage ^lectnque, 
which generated at 30,000 volts This was designed 
more as an experimental machine, to show the possibility 
of directly generating at very high pressure and so' dis- 
pensing with step-up transformers. The alternator had 
only an output of k v -a It is interesting in this con- 
nection to recall that last February Messrs Schuchert 
and Co. completed three 1500 kw three-phase alternators 
generating at 20,000 volts, for supplying power to the 
Valtellina Railway. 

M. Guilbert has collected together all the chief data 
of the various machines m ten tables as an appendix at 
the end of the book. There is also given as an appendix 
a senes of twenty oscillograph curves showing the poten- 
tial wave-forms of a number of the alternators These, 
which were taken by means of M Blondel’s oscillo- 
graph, though very interesting, are hardly accompanied 
by sufficient data to make them of great value A casual 
iDsp>ection is, however, sufficient to show that, as M, 
Guilbert remarks, much progress remains to be made in 
the construction of alternators before a practically sinu- 
soidal potential- curve is obtained. Yet though much 
remains to be done, much has already been accomplished, 
and the manufacturer of the modern dynamo has nothing 
of which to be ashamed. His machines are efficient, and 
he has shown that he is capable of making them of a 
size suitable to the ever-increasing requirements, and 
there can be little doubt that when the time arrives he 
will be able to meet still greater demands It is not 
likely to be long before these are made, especially for 
generators for traction work. But a year or two ago the 
Westinghouse Company built two 2700 kw generators 
for the Boston Elevated Railway , one is inclined to ask 
what the size of'the units will be when, say, the London 
and North-Western or the Canadian Pacific Railway is 
run electrically- We can only hope that it will not be 
long before an answer has to be given to his question , 
that our progress in the future will be as rapid and as 
sound as it has been in the past , and that the next 
seventy years will be as full of development and improve- 
ment as have been the seventy which have passed since 
Faraday '*did not despair of being able to construct a 
new electrical machine ” M. S. 


OUR BOOK SHELF. 

Thirtemik Anmiiol Report of the Local Government 
Board, Supplement containing the Report of 

the Medical Officer for 1900-1. (London : Eyre and 
SpoUiswoode, 1902.) ^ 

The scietitiflc memoirs contained in this yohime are of 
«widerable interest Dn- Klein and Houston , have 
investigated the behft'nour of pathogepiq qrga^isms 
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when inoculated upon various farinaceous media, and 
conclude that the likelihood of infection of the human 
subject from such source is probably remote A number 
of food-stufTs were similarly examined by Dr. Klein for 
the presence of pathogenic organisms, with the result 
that none was found Dr. Gordon has continued his 
studies upon the bacteriology of scarlatina, and he adduces 
further proof that the Streptococcus scarlatinae is a species 
distinct from other streptocorci and that it may the 
causative organism of this disease. Two papers are 
concerned with the behaviour of micro-organisms when 
inoculated into the soil In the Brst, Dr. Houston 
inoculated soil with crude sewage, and found that on the 
whole the soil-microbes ousted the sewage ones and 
that the addition of sewage to soil resulted in a temporary 
increase only of the sewage microbes. In the second, 
Dr Sidney Martin has continued his work upon the 
nature of the antagonism of the soil to the typhoid 
bacillus , this organism survives but a short time in the 
,9oil, being destroyed by the products of the putrefactive 
bacteria which exist therein Dr Klein also reports on 
the infection of cockles and mussels with the typhoid 
and cholera microbes, and shows that these organisms 
may persist m the interior of the molluscs for some time 
after the source of infection has been removed. The 
importance of rats in the dissemination of plague has 
induced Dr Haldane to devise an apparatus for gener- 
ating carbonic oxide gas for destroying these pests in 
plague-infected ships. This is described and some expe- 
riments with it are detailed There is also an interesting 
report upon research work in connection with glycennated 
vacc.ne lymph The volume concludes with a number 
of well-executed photographs illustrating the various 
papers. R. T. Hewlett. 

The Flora of the East Riding of Yorkshire By J F 
Robinson Pp vii + 253. (London A. Brown and 
Sons.) Price 7 j. bd. 

The “ Flora of the North Riding of Yorkshire," compiled 
by Mr J. G Baker so long ago as 1863, furnishes a 
delightful account of the plants and the plant-associa- 
tions of that division. Dr F. A Lees is responsible for 
a Flora of the West Riding" which is equally successful 
The present work, therefore, fills up an important rap 
and completes the botanical survey of the county. The 
enumeration of plants is preceded by a historical review 
of earlier compilations and a senes of sketches referring 
to the physiography, meteorology and plant distnbulion 
of the district. These, taken in combination with the 
geological map, add greatly to the interest of the book. 
At the same time, these chapters seem capable of some 
improvement. The physiographical chapter brings out 
very clearly the interesting features of the division, the 
ancient lake-area now represented by a single lake and 
patches of marsh in the plain of Holdemess, the estuary 
of the Humber, the Cretaceous formation of the Wolda 
find the mixed character of the deposits in Derwent-land 
But the ecological chapter suffers by being too con- 
densed, and ** xcrophiles,'’ “ pelophiles," “arenophilcs " 
are tumbling over one another. The contrast of “xero- 
philes" and "pelophiles” on pp 35, 39, represents a 
confusion of terms. A more detailed and localised 
account of the plant forms on the different alluvial 
deposits and an extension or the very brief indication of 
successive littoral colonies, as well as fuller descriptions 
of other local formations, might well be given, and the 
extra space could.be more than ga^n^dbya less generous 
uqe of type and spacing in the' Bora proper. In tba 
ehumgration of plants, the author and hU colleagues havq 
endeavoured to sl/lt out the aliens which are especially 
abundant round Hull Docks, and aha the recorded 
localities have received personal confirmation as far as 
ppeaible. The author and the HulLSaentifictand Field 
Naturalists’ Club deserve the tha,nks of botapisu for a 
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compilation which represents much hard work and which 
will serve to stimulate interest in that division of the 
county, inasmuch as it indicates a somewhat unexpected 
wealth and variety of plant forms. Mr. J. J. Marshall 
has furnished a list of the mosses of the Riding 

A Kdwlution in the Science of Cosmology. By George 

Campbell. Pp 210 (London . Sampson Low^ 

Marston and Co., Ltd , 1902 ) 

In spite of the author’s description of himself as *‘a 
professor and teacher of the natural sciences for many 
years/* this attempt to revise the generally accepted 
theory of planetary evolution shows a very imperfect 
acquaintance with scientific principles The leading idea 
15 mat the earth was never in a molten condition, but is 
now undergoing the process of fusion in consequence of 
the pressure of the external strata on the interior mass 
The sun also is declared to have once been an opaque 
body, and to represent more or less what the earth and 
other planets will become In this connection it is only 
necessary to point out that while a gaseous mass con- 
tracting under the influence of its own gravity will rise 
in temperature, there is no ground for extending this 
principle to masses which are liquid or solid. 

Among the other unacceptable ideas met with is that 
which accounts for a prehistoric change in the polar 
climate by supposing that the North Pole of the earth was 
“suddenly” turned from the sun and remained ;n that 
position lor ages, having ceased for the time being to 
rqtate on its axis (pp. 35 and 140) Again, on p. 64, 
speaking of the Whirlpool nebula, it is stated that the 
violent agitation of the mass must result in a very low 
temperature/* whereas a high temperature would be 
expected. 

The author appears to have a vague idea that elec- 
tricity plays an important part in the development of 
worlds, and that '* atoms of interstellar space” repre- 
sent the pnmary state of all matter, but he makes no 
contribution of value to the subject. 


LETTERS TO THE EDITOR. 

\The Editor does not hold himself resfonsible for opinions ex- 
pressed by hts correspondents Neither can he undertake 
to return^ or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications.'\ 


The Waste of Energy from a Moving Electron. 

The 8ubiect of the dynamics of a moving charge being of 
considerable interest now, 1 have thought the following may be 
useful. I have shown that a charge Q on a sphere of radius A, 
when suddenly jerked into motion at speed u, generates a sphencal 
electromagnetic shell of depth 2A, in which the magnetic force 
H tends to the value given by 


2AH = 


5 

4 vR 


I 


» sin 9 


- "cos e 

V 
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when R, the distance from the initial centre of <^, is great 
Along with this H, we have perpendicular electric force in the 
shell, according to E = ^rH, or vcctonally, B=VvB, if v is the 
vector velocity of the shell The angle e is that between u and 
R The energy wasted by this shell equals the energy left 
behind, that is, U-Uo + T, if Uq is the initial, U the final 
electric energy in the field, and T the final magnetic field 
energy. On its first formation, H and B in the shell are 
different ; they then include in accumulated form all the H and 
E which arc left behind by the shell as it expands The applied 
force impulse follows from my formula for the force on the ether, 
VIZ T = [dldt)V'D'B per unit volume Denoting the Lime integral 
by M, then M = where belongs to the shell 

ultimately, and is lost, whilst Mj is left behind in the field We 
have T=iMj« and U - Uo = iMaf/ ; so that altogether 


4M«^U-U(,H-T. 


(2) 


Both Ml and Mg are parallel to n. 

If. DOW, a second impulse acts, changing the vetocuy from 
toiigsay, another spherical shell is generated Disregarding the 
part leu behind, (l) above shows that the magnetic force in it is 

*AH= y (3) 

C019 l-'-'Jeosfl/ 
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The Reliquarf and Illustrated Archaeologist, Edited 
by J Romilly Allen. Vol. viu Pp 287. (London . 
Bemrose and Sons, Ltd., 1902.) Price izs net. 
Students of any branch of archeology will find some- 
thing to interest them in this volume. The periodical, of 
whitm the numbers issued during the present year are 
included in the volume, is “a quarterly journal and 
review devoted to the study of the early pagan and 
Christian antiquities of Great Britain ; mediaeval archi- 
tecture and ecclesiology ; the development of the arts 
and industries of man in the past ages , and the survivals 
of ancient usages and appliances in the present.*’ Notes 
on interesting and important papers contributed to some 
of the separate numbers of the Reliquary have already 
appeared in these columns, so that it is only necessary 
to say here that the eighth volume, with its numerous,' 
well-produced illustrations, would make a handsome 
addition to the library of the student of antiquities. 

Earth and Sky, A Second and Third Grade Nature 
Reader and Text-Book. By, J H. Stickney Pp. 
viii -h iiB. (Boston, U.S.A., and London : Ginn and 
Co., 1902.) Price ij. tod. 

This 19 a reading book for young children. Its object is, 
the author says in his preface, “ to bring before chil- 
dren's minds their own relation to the natural world in 
such a way as to appeal to imagination and reflection ” 
The lessons will p^oably prove interesting to those for 
whom they are intended, but they do not sufficiently en- 
courage the child's own activity. It is not enough to tell 
young pupils about natural objects ; they should be en- 
couraged to observe for themselves, instead of being 
content with the descriptions of others. 
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when the direction does not change. More generally, substitute 
the vector change in (he quantity on the right side of (l) 
properly vectorised Then tne change in B will be allowed for 
aa well 

The energy lost in this second shell may be calculated by (3) 
It amounts to 


where P is the potential function 



investigated by Searie and Morton Take k = o, and Wg to 
obtain Pgi Pi, Pg* shown that the substitution of two 

impulsive changes in the same direction for a single one reduces 
the waslc ; that is, the one impulse waslefl more energy than the 
two successive impulses and - Uj. In fact, the saving is great, 
and ten equal partial impulses in succession waste not much 
more then one-tenth part of that wasted by a single impulse of 
site equal to their sum. There is a residuum, however, and 
that is what appears as vontinuous waste when u varies 
continuously. 

When Aw is small 



SIB 9 Aw 


(« 


and now the waste of energy in the shell wave corresponding 
to Am is 
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But if ^ be diatnbuted uniformly over the time 2A/v, the 
shell will be doubled In depth, and H will riee at uniform rate 
from o to the, same full value in the middle of the shell and 
then fall similarly to aero in the SKond half Now if a second 
equal AM acts in the same way, beginning as soon as the first Am has 
made H reach full strength, H will continue of that full strength. 
And soon with a third Am Finally, il 2A = z'A/i and Am/A/ is 
steady, and allowing for the variable depth of the shell according 
to (ii) below, we come to 

mQ* I. 


A/. 


irwv 
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to represent the waste 10 time A/, 
waste 

\3 1 


6 wv\di j ^ 


Or, if W is the rate of 
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This holds when the acceleration and the velocity are parallel 
By the manner of construction, it is necessary that dufdi should 
not vary sensibly in the time Uken by light to traverse the 
diameter SA. 

By a fuller analysis, allowing for change of direction of motion, 
I find that the waste of energy ptf second from a charge Q with 
velocity n and acceleration a is 


W = 




(■ -!.')• 


(10) 


when Bi is the angle between the velocity and acceleration 
(absolute) The dimension A does not appear. W is the same 
for any size, subject to the restriction mentioned. The smaller 
A the better, of course It is eicactZy true with A = o, only then 
the motion would be impossible. 

This calculation of the waste may be confirmed by following 
up my mvutigation of the electric and magnetic field by the 
methc^ I gave m 1889 Elec. Pa vol, 11, p 504) 

The waste is greatest when the velocity and acceleration are 
parallel, and least when perpendicular. There is another reseiv- 
ation, viz u must be less than v. If not, special treatment is 
recj^ired, after the manner I have already published. 

The meaning of waste is this When Q moves through the 
distance m^//, ic casts off a spherical shell of depth 
vd/ 

— » — (") 

1 cos 9 

V 

and the ener^ of this shell when it has gone out to an infinite 
distance is V/dt 

When at a finite distance, B and H in this elementary shell 
are given by 



E = B,-HB,. 

Hi = VnDj, 

H = H, + R„ 

Ha = VvD^, 

(12) 


0 




E. = ^ _. 

(13) 


’ 4 irR'*c / 

I - - cos ej 

mQ 1 

[ 

e- 1 

at 

0 

u ' 

1 

• • (14) 

4 -R] 

i(> - 1, '<’> *) 

(l-^coss) 


Here the part Bj, H| belongs to the steady travelling state of 
steady a, whilst the other part B^Ha is electromagnetic, and 
represents the waste. The angle between the acceleration a and 
n is The waste part has Bi.Bg tangential, that is, 

perpendicular to R. Hi is also tangenrial to the sphere, but 
Bi IS radially directed from the point which Q would reach at 
the moment in question (belonging to the sphere R) if it were 
not accelerated at all. This means the steady travelling state 
(see " El, Pa.,” vol. u, p. 511, equatiou 29) There is another 
way of treating the question, viz. by the vector and scalar 
potentials. The vector potential of the impressed current Qu is 
not Qh/4»Rj but (/«■. rtf ) 

^ ~T7 " S' 

4irRI I - - cos I • 
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This IS referred to origin at the virtual position of the charge, 
noL Lhe actual The actual is best for the steady state, the 
virtual to show the waves emitted. The factor (i - ufv cos ’ 
expresses the Doppler effect. Divide by to obtain the 
scalar poLenUal ♦. Then 

H=curl A, E=-^A-7* 

in Maxwell’s manner. The trouble here is the differenliations, 
which require great care, since a, R and B all vary in a 
rather complicated way as Q moves The relations (12) exhibit 
the held clearly. 

For an infinitely aniall sphere of the energies in the 
shell at distance R corresponding to the displacement udt of Q 
are 

T = Ti+Ta + 2T,a. 

U=Ui + U,f 21/^2, 

where , relates to the BiHj part and g to the other part, whilst 
la refers to the mutual energy They are connected thus 


Ua = Tg, U„ = T,,. U, = T, + 


QW/ 

SitRV 


(16) 


u^j v^ _ fiQ^a udt cos B^ . 
' " llwR^c K^~~’ ~ izirR 
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where = i - u'^/v^. 

The corresponding “momenta,” or force-impulses, say 

Mi = 5VD,B,, Ma = 2VDaBg, M^, = VDgB,, are 

given by 

— I ~ j , M.ji — j -. (19) 


These are all parallel to u But Mjj is not, though it is m the 
plane of u and a Its components parallel 10 n and to a are 




and 


(20) 


I - ."n sin'», 

« cos flj 

With the previous restriction, these are independent of the 
size of the sphere of But to obtain exact formula; ivjlhout 
this restriction, either a very difficult integration must be effected 
over the surface of the sphere of Q, every element of which will 
usually have (effectively) a different velocity and acceleration, 
on account of the Doppler effect, or we may derive the resulting 
formulae by a differentiating operator Thus, for example, 
exhibiting it for ♦ only, let be the formula when A = o, 
then the real ^ i 5 , by a previous investigation, 

shin (/A , , 

♦ = <*■> 

outside the sphere, and 

♦ = (22) 

qr 

inside the sphere, where q is the differentiator dld{vt^) and ♦uv 
IS the common value of both ♦’s at R = A But this /j is not 
the same as the previous / , it is the corresponding value , the 
place where the differenliaLions are performed is at the end of 
R. The differentiations are troublesome Thirdly, we may 
calculate the Lime integral of ♦g, and then apply Taylor's 
theorem Nearly all the trouble in the electronic theory is 
connected with the necessity of making A finite to have finite 
energy (though this does not apply to the waste) and finite 
moving forces, ''with the consequent resulting two superposed 
waves, one outward from the surface of Q, the other inward, 
and then outward again. The results for impulses work out 
easily enough, but not for continuous accelerations 

Details of the above will be published in vol lii of “ Electro- 
magnetic Theory” (and perhaps elsewhere), which is, as the 
advertisement says, “in preparation,” 

Returning to the waste formula, an electron revolving in a 
circle of radius r has Bi = and n'^jr = a So we want an 
applied force along n varying as to maintain the motion, 
nr.ee the waste varies as This revolving election has some- 
times been supposed to be a circular current But it is really 
a vibrator^ The free path followed under decay of energy 
without fresh supply would perhaps be difficult to follow 
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completely. It u i^hcr hard for the ** expUntden " bf 
mMetism, 

The kinetk enersy of naoleculee ii the natural loarce of the 
ndlation, bat the ooanection between thern and the electnficaF 
tion II ven obscure, and how the electrons get knocked ofT ii 
harder idfl, and what they nre is hardest of all Lirmor thiQlp^ 
they run through the ether Ul^e knots on a string If they dO| 
as they may, AffUf do they do it ? Connections are wanted ' 

Oliver Heaviside 


Leonid Moteora, igoa. A Forecaat. 

The historical interest which attaches to the Leonid star 
showers naturally renders the near approach of mid'Novemb^r 
a subject of paramount importance to meteor observers Nor is 
eipecUition lessened on the present occasion by the moderate 
though Bomewhat unexpected brilliance of the Leonid display 
witnessed last year in America on the morning of November 
The question must naturally occur to many, will there hejd 
revival of the phenomenon in the November of 1902, and if soh 
will It moke its appearance in a less or a more intensified 
form than in the previous year ? Generally speaking, the 
proipecti of a star shower on the night of November 15 
this year are very good An analysis made by the writer of 
the conditions under which last yearns shower appeared, and 
also of those connected with the more brilliant meteoric 
ipectacles of the past, shows that the event of November 15, 
igoi, IR likely to be much surpassed by the meteoric phenomenon 
of 1902 The display falls due on the night of November 15 
on the present occasion, and not on that of November I4 as was 
the case last year and was duly predicted by the writer {Datly 
ChronicUt November 14), though the maximum occurred some- 
what later on that night than had been expected. The firsit 
phase of the shower will take place, however, ac an hour not 
very well suited for its observation in western Europe, the time 
of Its maximum being Noveml>er I5d loh 45m GMT, 
when the radiant will not much more than just above the 
horizon, Meteors from a radiant in fuU activity as it emerges 
above the horizon afford an interesting spectacle, however, and 
though their numbers must in consequence be seriously 
ditninished, thfy somewhat atone for their paucity by often long { 
and rapid flights across the heavens This first appearance of , 
the shower will of course be best observed in places situated at 
least a few hours to the east of Greenwich, though it ought not 
to escape observation in our leas favoured localities. This early 
display promises to vie in brilliancy with that observed on the 
western slopes of the raciiic in 1901, if atmospheric conditions 
turn out favourable in those places best suited for its observation 
on the night of November 15, and in all places where the 
radiant will be above the horizon at the lime of its maximum it 
ought to render shooting stars pretty abundant during the early 
hours of that night. 

The second maximum of the Leonid display has been calcu- 
lated to take place nn November isd iSh 45m , and promises 
to be the richest display of the night, though the time of its 
highest brilliancy will scarcely enable observers to obtain the 
most satisfactory view of it on this side of the Atlantic, as the 
increasing twilight between six and seven o’clock in the morning 
must somewhat impede observation Along^the eastern coast o( 
America, on the other hand, the shower is likely to prove an 
attractive spectacle to observers, and its full strength can better 
and more accurately be subjected to calculation than with us, as 
its maximum will occur there at about two o'clock (local time) on 
the morning of November 16. Though that hour is rather early 
for its best observation, as the Leonid radiant is most favourably 
rituated for purposes of meteoric observation in any place at 
about 4 o’clock in the morning (local lime), yet on the present 
occasion at no other place can a better and more systemalic 
watch be maintained for ihe anticipated star shower than along 
the Atlantic side of the American continent Passengers on 
vessels crossing the Atlantic will no doubt find themselves 
specially favoured with opportunities for observing the pheno- 
menon, as has been the case in previous star showers, such as 
that of 1868. The calculations mode with respect to this meteor 
display go to prove that it will decline rather rapidly after 
i8h, d5m on the night of November 15, the maximum showing 
a tenaency to occur rather before th n ^ter the time indicated, 
and on this account shooting stars are very likely to appear in 
mmeml numben to European observers throughout the night in 
qnestloiL Aa has been already lUted, the shower expected in 
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the present year gives considerable' promise of surpassing in 
intensity that of 1901. Indeed, the calculated strength of the 
former is from ten to fifteen times that of the latter, but the 

E resence of a full moon throughout the night of November 15 
as not been taken into account in the determination of the 
foregoing comparison, and this circumstance must detract con- 
siderably from the relative splendour of the meteoric epoch of 
the present year The full moon will probably obliterate the 
close of this year 5 shower, the end of which has been timed to 
take place on November 16J ah. 30m , and is generally of too 
weak a character to require any special consideration It may be 
added that the foregoing calculations have been based on the 
assumption that the maximum of ihe Leonid shower of 1866 
occurred at ih 15m on the morning of November 14, G.M T. 

John R Henry. 

20 Rathmines Road^ Dublin, November 3 


Curvature of Wheel Spokea in Photographa. 

Many people must have noticed the curious curved appear- 
ance presented in a photograph by the spokes of a moving 
vehicle. It is well known that the envelope of a diameter of a 
circle rolling along a straight line is a cycloid of half the dimen- 
sions of the cycloid traced by a piint on the circumference. 
The part of the moving spoke which makes the strongest 
impression on the photographic plate will be where it 1 ntef sects 
the consecutive position, so that the photograph really gives us 



a small piece of the envelope of each spuke The effect may be 
compared to the ordinary caustics of reflection or refraction 
The accompanying pboLOgraph shows, nut only the curvature of 
the spokes, but also the cusps of the envelopes of the spokes llie 
ends of which have touched the ground during the exposure In 
the diagram, the envelopes for a circle with fourteen equidistant 
diameters are drawn, and the parts of the envelopes which have 



been put in strongly indicate the appearance that would be 
presented m a photograph, supposing that three spokes had 
touched the ground during the exposure The spokea on the 
upper half of the moving wheel leave no impression on the 
plate, because their points of ultimate intersection lie outside 
the spokea themselves K M. Milne. 

Royal Military Academy, Woolwich, S E. 

The Turkeatan Earthquake of August aa. 

Information received in India leaves no room for doubt 
that the earthquake of August aa, which left such conspicuouB 
traces on the aeiaraographa of Europe, had its origin in Central 
Asia. The representative of the Indian Government at KaiiTigar 
reports that there was a severe earthquake there at 8 a.m. on 
August 22, which lasted one and-half minutes. Repeated 
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shocks were felt throughout the day, and shocks are reported un 
every day up to August 30 At 10 p m on September 2, a very 
sharp and severe Hiock was felt. It is said, though this has 
prol»bly DO direct connection with the earthquake, that the 
disturbance was followed by extreme heat, which lasted, at any 
rate, to the end of the month. 

At Kashgar a good number of walls, made of sun-dried 
bricks, were knocked down, but masonry buildings do not seem 
to have suffered ; sixteen deaths are said to have occurred 
through falling of houses. In the Artush district, to the north of 
Kashgar, the damage was much greater , nearly all the houses — 
presumably built of sun-dried brick — are said to have collapsed, 
and 667 deaths are known, besides more than 1000 persons 
severely injured. In Russian territory north of the Tian Shan 
range the shock appears to have been less violcnl, and it is re- 
ported that the damage done at Narm and Atbashi was not great, 
In the opposite direction the shock was felt at Varkand, whence 
three shocks are reported to have been felt between 9 and 10 
a m Some damage was done to the cUy wall and some private 
buildings ; two children were killed by walls falling on them 

These particulars are sufficient to show that the earthr^uake 
was one of the first order of msgoitudc. Yarkand and Nann, at 
both of which it was destructive, are about 240 miles apart in 
a straight line, but are not sufficient to determine with certainty 
the position of the epicentre. This was evidently cither to the 
cast -north -east of Kashgar or more probably to the west.north- 
west among the mountains of the Alai Tian Shan range It 
may consequently be taken that this earthquake, which will 
probably never be the subject of a detailed study, originated in 
about lat. 40“ N , long 74° E of Greenwich 

Calcutta. R D OuniAM 

Lectures on Anthropology and Ethnology 

Thr letter of " Anthropotamist ’’ in your issue of October 30 
ought to meet with general approval 

In mentioning the educational institutions at which anthro- 
pology and ethnology are taught, your correspondeni has 
entirely omitted London 

May I point out that coursfcs of lectures in these subjects have 
been established at this college for the past two years, and have 
been attended by upwards of thirty students i Of these, two 
have previously contributed papers lo the f^hthsophnal Trans 
atUms and BiometriKa dealing with questions of physical 
anthropology, while a third is the author of a volume treating 
of one phase of ethnology It may be fairly claimed that to 
this college belongs the credit of being a pioneer in the 
systematic teaching of this subject in London 

If W Mahp 1 1 Tims 

Bedford College for Women (UniverbUy of London), 
November 2. 


THE ROYAL SOCIETY'S CATALOGUE OF 
SCIENTIFIC PAPERS 
HE following memorandum has been issued by the 
^ treasurer of the Royal Society — 

The Royal Society has been engaged continuously 
during the past forty years m cataloguing the various 
scientific papers which have been issued in all parts of 
the world since the beginning of the last century The 
original scheme of the Catalogue of Scientific Papers 
provided that the papers should be catalogued only under 
the names of their respective authors arranged alpha- 
betically. This “Authors* Catalogue*’ has now been 
earned down to the end of 1883, and comprises twelve 
quarto volumed 

More recently it has been decided to prepare'also a sub- 
ject index of the same papers, that is-to say, a catalogue in 
which the papers are indexed according to the subject- 
matter of which they treat. Considerable progress has 
been made with this subject index, though nothing has as 
yet been published 

The expense of this work has been very large ; since, 
although a great amount of gratuitous labour has been 
readily given by Fellows of the Society,^it has been 
necessary to employ a considerable permanent salaried 
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Staff upon the preparation of the copy for the press. At 
first the printing and publication were undertaken by 
H.M. Stationery Office, the Treasury having determined 
that the Catalogue should be printed at the public ex- 
pense. In coming to this conclusion, the Lords of the 
^fcasury stated that they had regard “ to the importance 
of the work with reference to the promotion of scientific 
knowledge generally, to the high authority of the source 
from whence it came, and to the labour gratuitously 
given by members of the Royal Society for its produc 
tion *' This arrangement, however, came to an end after 
the publication of the first eight volumes The Treasury, 
in 1889, informed the Society that the Catalogue could 
no longer be printed and published by the Stationery 
Office. The unsold volumes were, however, handed over 
to the Society, and Parliament voted a sum of 1000^ to 
assist the Society in continuing the printing and pub- 
lication. The four subsequent volumes have been printed 
afTid published by the Cambridge University Press, which 
has received subsidies from the Society for this purpose 
and receives the sums arising from sales 

The total sunj expended by the Society upon the 
Catalogue down to the end of June last has been 
14,790/ 5J Towards this expenditure a donation of 

2000/ was made by Dr Ludwig Mond in 1892. Sums 
amounting to 524/, iii 9^ have been received as the 
proceeds of sales of the volumes handed over to the 
Royal Society by the Stationery Office, and, as already 
stated, 1000/ has been received from the Treasury The 
Council has also hitherto devoted the income of the 
Handley fund (whiih they have power lo apply as they 
may deem best for the advancement of science) towards 
defraying the cost of producing the Catalogue The total 
sum received from this source has been 2394/ nr. lo*/ 
A sum of 341/ iiJ, arising from money invested until 
actually required, has also been available for the same 
purpose These pecuniary aids amount in all to 
6260/ 14J As will be seen, they have not been nearly 
sufficient to meet the whole cost, and the Society has 
been compelled lo make up the balance of 8529/. loj. \od 
out of Its general income. 

As it became obvious that lo continue permanently to 
prepare and publish catalogues of the ever-mcreasing 
stream of scientific literature was wholly beyond the 
means of the Society, the Council took steps to obtain 
j international cooperation in this great work Such co- 
operation has happily been secured, and the cataloguing 
of the scientific literature of the present century is now 
in the hands of an international council. The Royal 
Society has, however, incurred large special responsi- 
bilities in connection with the matter, having undertaken, 
inter alia^ to act as the publishers of the Catalogue, and 
also to advance the capital required to start the enter- 
prise. 

The International Catalogue is concerned only with 
the scientific literature appearing after the commence- 
ment of the present century The Royal Society's 
Catalogue, as already staled, is at present earned down 
to the end of the year 1883 only, and the subject index 
for that period is but partially dealt with. The foreign 
delegates, assembled to consider the establishment of the 
international council, expressed their sense of the great 
importance of the Royal Society's Catalogue and of the 
obhgations which men of science in all countries were 
under to the Society for having undertaken it They 
also expressed the hope that the Society would complete 
the Catalogue up to the close of the last century, so as 
to bring It into line with the International Catalogue 

In order ^o complete the Catalogue, it will be neces- 
sary to prepare and publish a catalogue of authors for 
the seventeen years 1883-1900, and to complete and 
publish the subject index for the whole of the past cen- 
tury- The Council of the Royal Society are satisfied 
that this work must be done, and have not felt mstified 
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in refusing to undertake it. They have accordingly com- 
menced operations, and it is hoped that the copy may be 
produced ready for the press in about five years Owing 
to the enormous increase in the number of scientific 
publications at the close of the last century, it is estimated 
that to complete the Catalogue and to subsidise a 
ublisher for undertaking the printing and publication, 
e retaining the proceeds of the sale, will cost at least 
la^ooo/. 

The question now arises whether the funds of the 
koyal Society ought to continue to be burdened with any 
part of this expense. The activity and responsibilities 
^ the Society have greatly increased in recent years, 
and it is much straitened by its inability to increase its 
expenditure, either on its own establishment or in other 
directions, owing to the incessant demands of the Cata- 
logue. The Council consider that the time has now 
come for them to appeal to those who are in a position 
to afford substantial financial assistance, to enable them 
to complete this great undertaking without devoting any 
part of their funds, so sorely needed for other purposes, 
to this olnect. They are thankful to be able to announce 
that Dr. Ludwig Mond, F.R.S., has been so impressed 
with the importance of the Catalogue, with the necessity 
for producing the subject index of the scientific literature 
of the past century so far as possible in the same com- 
plete form as that adopted by the International Council 
lor the literature of the present century, and with the 
justice of the view that the Royal Society ought for the 
future to be relieved of the cost of producing the Cata- 
logue, that he has most generously added to his previous 
gift of 2000/, the munificent donation of 6000/., payable 
in four annual instalments of 1500/. 

The President and Council have also much pleasure m 
stating that Mr. Andrew Carnegie, fully appreciating the 
value of the Society's undertaking and the claims that it 
baa on the liberality of those who, though not Fellows of 
the Society, are interested in the promotion of natural 
knowledge, has contributed the handsome sum of 1000/ 
towards its accomplishment They venture to hope that 
others may be willing to contribute towards a fund to 
provide for the total cost of this national work. 

November^ 1902. 


THE BERLIN TUBERCULOSIS CONGRESS 

'T'HE Congress on Tuberculosis, which has recently 
concluded its sittings in Berlin, was instituted 
under the auspices of the Central International Organ- 
isation for the Prevention of Consumption, which is 
itself an outcome of the international congresses which 
have met during recent years in Pans, Berlin, Naples 
and London. An international association of this kind. 
IB to some extent a new departure and is not without' 
political signihcance ; its analogue may be found in the 
international systems at present existing for meteor- 
oldgical observations. Heretofore international co- 
operation against disease has been confined to sudden 
outbreaks of the more virulent epidemic maladies. It 
must be the sincere hope of every philanthropist that 
the result of this organisation may be the complete 
annihilation of one of the most potent and widespread 
causes of disease in existence. 

The dissemination of tuberculosis was naturally one of 
the subjects which engaged the attention of the Congress. 
It is now recognisea Siat tuberculosis is an infectious 
disease, and therefore that it is preventable. One of the 
chief sources of infection is the sputa of consumptive 
patients. In this connection much has been done 
recently to check the habit of indiscnminate spitting in 
public places. At the present time m Glasgow, Man- 
chester, Liverpool and some other towns, it is a penal 


offence to spit on the corporation tramcars, and the 
Glamorganshire County Council has made a bye-law to 
the effect that spitting on the floor of public carriages, 
churches or other public buildings is punishable by a 
fine not exceeding 5/. 

Another point of interest brought to light by the Con- 
gress was the growth during recent years of provision for 
consumptive patients in sanatoria. This has occurred 
through new hospitals being built and old ones being 
enlarged. As a marked instance of the latter, the 
Mount Vernon Hospital at Hampstead may be quoted 
Four years ago there was accommodation at this hospital 
for fifty patients ; when the present building operations 
are complete there will be accommodation for two 
hundred and fifty. At the present time in the United 
Kingdom there are, however, only about iocx> beds for 
poor patients and about 1200 for paying patients. 

The question of the compulsory notification of tuber- 
culosis and the disinfection by the municipal authorities 
after deaths from tubercular disease was also discussed. 
The opinion seemed generally in favour of compulsory 
notification, which already exists in Norway. An in- 
teresting paper was read on the subject of dispensA-nes 
for consumptives, which have been founded in belgium 
They are supported by pnvate societies with the aid of 
town councils The patients receive food, coal, clothes, 
bedding, antiseptics, lodging disinfection every three 
months, and family washing every week. 

Perhaps the most interesting item in the proceed- 
ings of the Congress was Prof. Koch's address upon the 
transmission of bovine tuberculosis to man. This 
authority maintains the thesis he enunciated in London 
last year, that the meat and milk of tuberculous cattle 
are very rarely, if ever, the sources of tuberculous in- 
fection to the human subject In this connection Prof. 
Koch laid special emphasis on the fact that though for 
more than a year past he had received official reports of 
all tuberculous cases coming under the notice of the 
German hospitals and the professors of pathology at 
German universities, no undoubted case of primary 
tuberculous infection of the intestines had occurred. He 
also drew attention to the fact that most drastic measures 
would be required if the meat and milk of tuberculous 
cattle were condemned as food, and that such an action 
would cause a great increase in the price of these foods, 
which would be to the detriment of the community. 

F. W. T. 


ANTHROPOLOGY AND GOVERNMENT IN 
THE UGANDA PROTECTORATE,^ 

I F the population of British East Africa, or even of the 
Uganda Protectorate only, can furnish as many 
anthropological problems as that of the little comer of the 
country between the north-eastern horn of Lake Victoria 
Nyanza and Mount Elgon, it is quite time that a scientific 
collection of the facts were commenced Mr Hoble/s 
Ethnological Survey " deals only with a district about 
120 miles long by 60 or 70 miles wide He enumerates 
within this area four distinct races, or at least peoples of 
four stocks, beside a number of miscellaneous trioes whose 
racial connections are at present unknown It is obvious 
that with such a wealth of material a work of 95 impenal 
octavo pages must simply be of a preliminary character. 

The only stocks with which the author attempts to 
deal in detail are the Bantu Kavirondo, interesting as 
being practically the most northerly representatives of 
the Bantu race," the Ja-luo, a Nilotic people, and the 
Nandi and allied tribes, conjectured to be a mixture of 

1 " Euiern Unjula ' an Echnalogicftl Sumy ” By C W. AUbt. 

M.Idii C E , SuD commiuionct Uganda Protectorate Occulonu Papen, 
No. I. (PubUihed by the Anthropological Ineiltute of Great Britain and 
Ireland, i0oa.) Price lor. 
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NcffrocB of the Nile Valley and some Hamitic people pebbles are not only put into the gourd, but thrown out 
The information furnished was collected in the first in- j like dice, and that the prartitjoner divines from their fall, 


stance for administrative purposes It consequently 
relates chiefly to such matters as would come more 
directly under the notice of a IJritish official in the early 
stages of the settlement of the country Mr Hobley has 
in regard to such matters been minute and careful m his 
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Fig I — Plan of Kavirondo Hul. 

inquiries He has made an excellent beginning, though, 1 
as he himself says, *'it would be presumptuous to suppose 
that [his] observations do more than touch the fringe of 
inquiry into the habits and customs of these interesting 
people ” As examples of the painstaking manner in which 
he has collected his material, his plans of the Kavirondo 
and Nandi huts, and his figures, placed side by side, of 
the hoe (the principal agricultural implement of the con- 
tinent) used by the Kavirondo and that used by the 
Nandi, may be referred to. 13y the courtesy of the 
Anthropological Institute are enabled to reproduce 
these. 

The externals of native life and the outline of their 
customs, especially the customs relating to marriage and 
married life, are most fully treated. But there is evi- 
dently much detail still to be ascertained, and the under- 
lying beliefs call for inquiry The social 
organisation is hardly touched. Mr Hob- n 

ley’s use of the words clan ^nd lacks 1; 

precision. Both words seem to be used | 

territorially ; the clan is a local subdivision 
Qf the tribe, under a subordinate chief Dy « 

anthropologists the word clan is now gener- ‘ J 

ally used to indicate blood-relationship, . 
actual or ifhpu ted. It should be kept strictly |\ ' | 

for this purpose and some other word found \ 4^ 

for a village settlement or other local sub- \ Jj 

division the inhabitants of which may or \ 
tnay not be held to be blood-brothers The V W 
important subject of religion, so intimately \ ^ / 
connected with social organisation, is almost 
a blank. The details concerning divination 
by the entrails of animals slam (in sacrifice ?) 
and concerning the ceremonies in making 
peace, however, are interesting and valuable. These are 
matters likely to have come frequently^jnder the sub-com- 
missionei^s eye. On the other hand, he is not likely to have 
suffered much from the medical practice of the Kavirondo, 
Hence his account of it is not very illuminating. The 
anlhropolngist who reads that the old women v^ho are 
called m I* put pebbles in a gourd and rattle them, and 
then advise certain remedies," will suspect that the 
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like dice, and that the practitioner div^ines from their fall, 
as among the more southerly Bantu, what is the matter 
and what remedies, if any, are to be prescribed 
Probably Mr Hobley has never witnessed theceremony 
but writes from imperfect information. Useful plates of 
the Ja-luo are provided, and a plate of three Masai 
warriors But nothing in the way of 
physical measureinent has been at- 
tempted. Physical descriptions are 
vague, and evidence of race is chiefly 
made to rest on the deceptive basis 
™ ^ of language There is an excellent 

map of the district, showing the 
>||Iw distribution of the various tribes. 

3AT3 iTc Vocabularies of several of the lan- 

.a*« ^ guages and grammatical observations 

n y iMnn TTT aJI are appended, 

L 1 have called attention to some of 
^ B the deficiencies of this “Survey,” not 

Mf by any means for the purpose of 
finding fault, but in the hope that 
Mr Hobley, who has commenced so 
well, will be induced to prosecute the 
work still further. Such investiga- 
^”^ 0 ^ tions ought to have the most strenuous 

Fig 2 -PUn of Nandi Hui encouragement on the part of the 

administration, both for scientific pur- 
poses (to which no administration 
ought to be indifferent) and because 
everything that contributes to our 
knowledge of the people, their physical and mental 
capacities, their piejudices, customs and beliefs must 
make for good government E SinNEY Harti and. 


NOTES 

pROis W H. Holmes, head curator for anthropology of the 
National Museum, has been appointed chief of the United 
States Bureau of Ethnology at Washington in succession to the 
late Major J W Powell, the former director. Prof Holmes is 
well known to anthropologists for his studies on the pottery and 
decorative art of the aborigines of America, and on the 
manufacture of stone implementa, »!v.c He has also decided 
and advanced views on the arrangement of ethnological 
museums 



Ficj 3, — Kavirondo Hoe Fig 4 —Nandi Hoe. 

The Lancaster Town Council has decided to confer the 
honorary freedom of the borough upon Mr James Mansergh, 
F.R.S , past president of the Institution of Civil Engineers, 
who 18 a native of the borough 

Last week the Bangor Eisteddfod Committee voted from 
its surplus a sum of 30/. to the University College of North 
Wales to assist in the development of the fisheries department. 
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Ifi September Prof. White aiianged for a fiaheries exhibit in 
llio art! and Bcieoce section of the Eisteddfod, and partly 
owing to thu as well as to the good work which the College has 
been doing in connection with the Welsh fisheries, the Com- 
mittee decided to make the grant, The sum will be utilised in 
dereloping the fisheries colleaion at the College, which is 
conne of formation. 

' A aiCH collection of Babylonian antiquities has been pre- 
sented by the Sultan to Prof. Ililprccht, head of the archx* 
'ological department of the University of Pennsylvania, in 
recognition of the services rendered by him to the Imperial 
MnJeum at Constantinople. Prof Ililprecht has placed the 
collection In the University Museum. 

A TELEGRAM from Kingstown, St. Vincent, published in the 
7 \mes, says . — ‘*The British botanists, Messrs. Powell, Quinton 
and Foster, spent an hour and a half on the summit of t^ 
Soofnire on October 28 The crater was then active, emitting 
steam and ashes. The new crater showed no signs of recent 
eniplion. There was a slight eruption that night, and the dis- 
turbances continue, causing much excitement at Georgetown, 
where the tremors are continually felt ” 

Mr. Joseph Clark writes from Street, Somerset, to confirm 
Mr Clayden’s observations of recent remarkable sunsets (p 659). 
On Friday, October 24, very brilliant colours were seen and par- 
ticular notice was taken of the long time during which the clouds 
to the south-east retained a rosy tint. On Tuesday, October 
28, there was a fine display of bright rose-colour on the eastward 
rolling clouds, an effect also noticed at Paris on the same 
evening 

We regret to record the death, on October 23, of Mr William 
Gunn, F G.S. Mr, Gunn joined the staff of the Geological 
Survey in 1867 as assistant geologist, and attained the rank of 
distnet geologist in 1901 He was engaged during his long 
service in Durham am] Northumberland, in the Scottish High- 
lands and latterly in Arran , and the results of his work appear 
for the most part in the maps and memoirs of the Geological 
Survey. His discovery of remnants of Secondary fossiliferous 
strata in a volcanic vent in Arran was brought before the 
Geological Society last year. Mr. Gunn had quite recently 
retired from the public service, having attained the age of sixty- 
five. 

The Thomson foundation gold medal of the Royal Geo- 
graphical Society of Australasia, Queensland, will be awarded 
to the author of the best onginal paper (provided it be of suf- 
ficient merit) on each of the following subjects, the papers to be 
lent in by the dates named — (i) The commercial development, 
expansion and potentialities of Australia — or, briefly put, the 
commerce of Australia (July i, 1903) ; (2) the pastoral industry 
of Australia, past, present and probable future (July r, 1904) ; 
(3) geographical distribution of Australian minerals (July i, 
1905); (4) the agricultural industry of Australia (July 1, 1906) 
The competition la open to members and non-members of the 
Society alike, whether residing m Australasia or elsewhere. 

Some of the services which medical science has rendered to 
the State were referred to lost week by Lord Roberts in an 
address delivered at the annual meeting for the distnbulion of the 
pnzes gained during the past year by the students of the 
St. George’s Hospital Medical School. Lord Roberts remarked 
that no section of the public was more deeply interested 
in the work and m the sclenufic researches of the medical 
profession than soldiers were, and that a deep debt of 
gratltqda was due to thou who, by their cofMtant study, earnest 
inquiry and oarefkl experiments, learned and taught how to 
bfil the sick, to tend the wounded, to alleviate pain and , 
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suffering, to fight sickness and disease apd to maintain health in 
camp and in quarters, A comparison of staiistici as to the loss 
by sickness and disease in the Crimea and during the war in 
South Africa showed what a changed and improved condition of 
things prevailed now, changes and improvements which were 
largely due to the march of medical science If great results 
were to be achieved, if success was to be won, there must be no 
slacking off in any pursuit or profession nowadays, least of all in 
the professions of medicine and surgery. Fresh fields in many 
directions remained to be explored, fresh developments to be 
observed and followed up, fresh results to be recorded 

It was announced on the reopening of the House of Commons 
Committee dealing with the London electric railways that the 
Bill promoted by the London United Railways for a " tube ” 
from Hammersmith to riccadilly would be withdrawn (see 
Naiure, voI. Ixvi p 296). This railway was intended to 
provide, with the Piccadilly and City and North-East London 
Railways, a through route from west to north-east, linking the 
tramway system of the London United Tramways with the City 

The last link of the Pacific cable was completed at the end of 
last week, and it is hoped that it will very soon be opened for 
public traffic The Pacific Cable Board does not, however, asautne 
responsibility unlil thirty days after completion. The com- 
pletion of this cable marks another step forward in cable enter- 
prise It is more than 8000 miles long, and is built up in five 
sections as follows — Vancouver to Fanning Island (3653 miles), 
thence to Fiji (2181 miles), to Norfolk Island (1019 miles), and 
then to Moreton Bay, Queensland (906 miles) and New Zealand 
(513 miles) The cable has been laid by the Telegraph Con- 
struction and Maintenance Company at a contract price of 
rather under 2,000,000/, and in less than two years , it is com- 
forting to reflect that England still stands preeminent in this 
branch of electrical engineering The complelion of the line 
was made the occasion of the exchange of congratulatory 
messages between Mr. Chamberlain and the different governors 
of interested colonies. Among the most interesting of these are 
two sent by Sir Sandford Pleming to Lord Minto ; these com 
plclcly circled the world, one, in an easterly direction, in 
loh 25m , and the other, going westerly, m thirteen hours and 
a half We have still some progress to make before we are able 
with Puck to " put a girdle round about the earth m forty 
minutes ” 

The presidential address delivered by Mr J C Hawkshaw 
before the Institution of Civil Engineers on Tuesday covered 
H wide range of subjects, among them being docks, timber and 
forestry, canals, means of traffic and .transport, the world’s 
supply of fuel, water-power available for industrial uses, and the 
value of purely scientific studies to the engineer. Upon the 
latter point, Mr Hawkshaw made the following remarks at the 
end of his address — *' Wherever our work may lake us we have 
always something at hand to observe if we give some thought to 
geology or some branch of biology. Geology calls to its aid all 
sciences , biology, even botany, is not one, but many sciences 
Every science and every question of science is first a matter of 
fact. Facts observed which seem trivial in themselves may lead 
to much Reaumur it was who first suggested that wood-fibre 
should be used for making paper. He was led to do so from 
observing the structure of wasps* nests. Out of that observed 
fact a great industry has grown which threatens to tax the forest 
supplies of the world If we accept the view of M. Maurice 
Levy that from the study of celestial mechanics was derived later 
general mechanics, then all our progress has come from the 
study of what was useless at the time it was studied We might 
well, I think, inereose the number of optional subjects for our 
examinations. There is no branch of natural knoM le(il|^F^IIIfch 
may not be studied with advantage |jy an epgineer a? a change 
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THE HISTORY OF EGYPT 
A History of from the End of the Neolithic Period 

to the Death of Cleopatra ( 7 / , M t 30 8 vols , illus 

tratcH Ijnoks on I'^ypt and Chald.La, vols iv-xvi 
lly E A Wallis Budj^e, M A , Lut 13 , DLu, Keepei 
of the Egyptian and Assyrian Antiquities in the 
British Museum (London Kegan ILuil and Co, 
Lid, 1902 ) Price 3r C)d per vnl 

I T IS now twenty years since Egypt last changed 
masters, and the completion of these twenty yeais 
of British rule has been marked by the completion of a 
work of public utility, the ^freat dam at Aswan, whuli 
will surpass any similar work earned out in the days of the 
I’iiaraohs Simultaneously is published the fullest and 
most complete English history of Egypt undei her 
ancient native ninnarchs, from the eaihest tunes to the 
end of the native kingdom, a pei lod of moi e than four ihoii- 
Srind years The publication consists of eight small and 
very handy volumes, all profusely illustrated with photo 
graphs and line-drawings of temples, tombs, mummies 
and other antK|Uities of the vaiioiis [leriotls, whit h aie 
treiUed m sui cession Or Budge may be ( ongratukitetl 
on the production at a moat opportune mo nent of this 
work, which should find a place on the shelves of every 
one who is interested in the past liistory of the famous 
land winch we have taken under our protection 

1 he liisloiy is described on the title-page as beginning 
with the end of the Neolithic period But m reality 
Ur Budge begins earlier than that, for Egypt was 
inhabited m Pal.cohlhic days, and the fact is chron- 
icled by her historian, who also engraves seveial Hint 
implements, now in the British Museum, which are 
undoubtedly of the Older Slone Age (p 85) All anthro- 
pological inquirers will be grateful to Dr Budge for the 
large number of illusliations which he gives in his first 
volume of the weapons, implements, vases, Szc , which were 
used by the earliest Egyptians The Neolithic Egyptian 
weapons are beyond doubt the finest ever discovered, the 
masterpieces of the Neolithic knapper, and those who are 
familiar only with European or East-Asiatic types will 
open iheir eyes when they first become acquainted with 
those of Egypt The vases can hardly be believed to 
have been made without the wheel Vet they undoubtedly 
were , neither the wheel nor the lathe were known to the 
early Egyptians The Neolithic vase-types, the oldest 
of which 15 the well-known red and black ware, gradually 
progress until they merge insensibly mto those of the 
earliest dynastic period, which was “ Chakolithic " in 
(haracter, te copper had then come into general use 
Dr Budge describes veiy fully the probable manner of 
life of the earliest Egyptians, his authorities being then 
own relics and the many valuable ktnts which are given 
us by the Sicilian historian Diodorus He also makes 
clear the whole history of the discovery of these primitive 
inhabitants of the Nile Valley, showing how their remains 
were known in many museums years ago, but could not 
classified, being often set down as forgeries simply 
because they were extraordinary , how Petrie and 
M de Morgan made a series of independent but contem 
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porary explorations, which resulted in the discovery of 
whole cemelei les of the “ New R,ic e " (the people to whom 
thrse exti aoi dinary objects belonged) .mil of niimbeis of 
these objci ts, chiefly flints ,ind vase^!., themselves , how the 
problem of the chronolog ical position of these rcmai kable 
remains arose, and how M de Morgan dated them 
rightly and Pi of I’etiie wrongly, lin.illy, how the 
English savant was lonvimed that the arguments of his 
h rent li cnnfitTe were coiiett, with the lesult that all 
an li.enlogists aie now agiced that these rem,iins aie 
veiitably those of the J^'gyptians of the htei Neohthir 
and early C halcolithic periods All this, and more, is 
set foilh in most interesting fashion by the Keepei of the 
N.itional Lollection of Egyptian Antiquities 

I'loiii the 1 ‘icdynastic period, to winch the Neolithic 
antujuiLies belong, Dr Budge proceeds to llie disrussion 
of the icmains of the Eail^ Dynastic 01 “Aich.in ” 
peiind, which was “ Chali oliihic ” in character, as has 
been aheady obscived above IIcic .igain the historian 
pciloims the nctessary funt Lion of impartially dealing 
out to each explorer and au h.oologisL the exact meed 
of due renown to which he is entitled for his particular 
services to the i ause of science in the inattci of llic 
disroveiy and elucidation of the tombs of the e.iilicst 
dynasties Prof Petiie'r scheme for the airangement 
of the cai liest kings is more or less accepted, with the 
exception of “ D) nasty O,” of which the author makes 
no mention, piobahly because the phiase is a conlia- 
tli( lion in terms, sinie “Dynasty O” is no dynasty 
Ihattheie were local kings in both IJppei and f.nwer 
PZgypt before Menes is of rouise pioliable , indeed, l)i 
Budge IS, so far as we aie aware, the first to point fait 
that a \'eiy .incient monument, the Paleinio Stele (I ifth 
Dynasty, about 3500 is 1 ), (ontains the names of a 
whole series of hitheito unsuspected predynasiic 
monanhs of Lower Egypt, which nanftis, Seka, I au, 
Thesh, Mekha, Ovc , are of ,i most piimitivc cliruaclei 
(vol 1 p 169) Since, however, these kings, as well 
as otheis (of Upper Egypt) identified at Abydos are 
mere local monarch s of the ages bcfoie Mena, they 
can hardly be said to belong^ to any "dynasty” at 
all, for the dynasties of All E.gypt begin ivuh Mena , 
and the use of the term dynasty” for these predynastir 
chiefs IS evidently deprecated by Dr Budge 

In the chapter with which the second volume com- 
mences, Dr Budge describes the advance which the 
"Archaic" Egyptians had made upon their ancestors 
of the predynastic time The civilisation of the \rcli.iic 
people he does not reg^^ard as indigenous, but as an 
importation from farther east, probably finm Southern 
Arabia He certainly seems to show that theic are un- 
doubted traces of strong SnmerMn (Early Babylonian) 
influence m the archaic civilisation of Egypt which are 
absent fiom the older Neolithic baibaiisni Furthei, 
writing begins with the dynasties T.iking these facts in 
conjunction with the indications supplied by several 
Egyptian legends (of great interest to the student of 
early traditions), he comes to the conclusion that the 
indigenous stone-using people, who wcie akin to the 
Libyans, were overrun at some period previous to the 
unification of the country under one king by a conciuenng, 
more highly civilised people from the east, who used 
copper weapons. This people invaded the Nile Valley 
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from the Red Sea coast by way of the Wady Ham- 
mamat This version of a theory which has long been 
broached and discussed seems more probable than any 
other^ because it does not go too far or ask us to believe 
too much 

From the Archaic Period, which came to an end with 
the Third Dynasty, about 3800 ih c , the historian passes 
on to the period of the great Pyramid-builders of 
the Fourth Dynasty, the days of the mighty Cheops, 
Chephren and Mykerinos, so well known to us from the 
pages of the Father of History And it is wonderful how 
well informed Herodotus was about these ancient kings, 
who seem to have impressed themselves on the 
memories of their subjects for all time With the Fourth 
Dynasty, Egyptian civilisation ceased to develop with Ua« 
remarkable vigour and quickness which it had shbivn 
during the Archaic Period, and became more 01 lecH 
stereotyped. For many centuries, therefore, the task of 
the historian is the simple one of recording the reign of 
king after king, war after war, until with the accession of 
the Eighteenth Dynasty Egypt became a world-power, and 
subdued mankind from the marshes of the Dahr al-Ghazal 
loilie mountBins of Armenia, from the plains of Babylonia 
to the passes of the Taurus, to her sway The strange 
reign of the religious and artistic enthusiast Khu-en-Aten 
IS described, and the story of his shameful abandonment 
of the Asiatic empire of Egypt and its partial reconquest 
by Sell I. and his pretentious son Rameses IL (who has, 
It appears, no particular claim to the title “ Great, which 
is usually bestowed upon him) is retold by Dr Budge, and 
the interest of the tale is much enhanced by the contem- 
porary illustrations of these ancient wars and sieges which 
he reproduces for us. We are speaking now of the 
fourteenth century n c , three thousand years after the 
Archaic Period which we have just been discussing—/ e, 
as much time lies between the days of those monarchs of 
old, Mena and the rest, and the wars of Rameses and Seti 
as lies between these and our own day. This may give 
some idea of the expanse of time which Egyptian history 
covers Yet Babylonia was already civilised when Egypt 
was inhabited by Neolithic savages. At least, so Dr 
Budge’s conclusions would seem to show. 

Many interesting hints are given by Dr Budge as to 
the relations between the Egyptians and the peoples of 
Southern Palestine fron the fourteenth century lu 
onwards He discusses the question of the Exodus 
very fully, and describes the rise of the Jewish kmgdafn 
after the hnal withdrawal of Egyptian authority during 
the time of the of the Twentieth Dynasty 

Henceforward the Egyptians merely made periodical raids 
into Palestine, as under Shishak (950 lic.)and Necho 
(600 n C ), with interludes of Assyrian and Ethiopian 
invasion and conquest of Egypt itself, which now had 
sunk to the position of the proverbial broken reed, upon 
which, if a man lean, it shall pierce his hand," and was 
ripe for the Persian )oke and the Macedonian deliverance, 
which was to bring Egypt within the fold of Hellenism. 

In the preface to the sixth volume Dr. Budge’s tone be- 
comes strongly controversial and, we think, righteously so, 
for he IS tilting at a great error which has had widespread 
and most unfortunate consequences ; we refer to the erron- 
eous conjectures of a German Asayriologist, Dr Winckler, 
as to ihe existence of a country in Arabia called Musri, 
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which have formed the foundation of a series of mosi 
amazing theories, enunciated by one of “ the ablest of 
the higher critics," as Dr. Budge courteously de 
scribes him, Prof Cheyne, of Oxford, on the subject 
of the early history of the peoples of Palestine The 
first note of warning against these theories and their 
source, the baseless conjectures of Dr, Winckler, was 
sounded in a review which appeared in Nature fni 
June 26 of the present year (vol. Ixvi. No. 1704) of the 
third volume of the *' Encyclop.t^dia Biblica," in which 
publication Prof Cheyne’s theories about his “Jerah- 
meeliies ” are enihrmed Quite lately, on September 25 
last, a review signed with the initials R C. T. also 
appeared in these columns, which dealt specifically 
with the theories of Dr Winckler, and proved them 
errors step by step and point by point Dr Budge’s pre- 
face covers much the same ground as the reviewer’s 
article, but is fuller, and, as was to be expected in a 
popular work, not so technical in its phraseology. His 
final paragraph is worth reading, and should finally 
dispose of “ Musn ” and his son ‘‘Jerahmeel’’ It is 
rarely, we should think, that one emment man of 
science has felt compelled to write so severely 
of the work of another as Dr Budge has written of 
the Jerahmeel theory , yet we confess we think that 
Prof Cheyne fully deserves the castigation which 
Dr Budge has administered to him , he should realise 
that a mare’s nest does not necessarily become a 
^‘brilliant and inspired theory ’’ merely because a German 
discovered it There is too mu2h of this Bauchrutseksn 
vor Deutschland Our archrt?ologi 5 ls and Biblical 

critics, and Dr. Budge has made a timely protest 
against the absurd habit 

Dr Budge does not leave the Hellenistic period of 
Egyptian history outside the scope of his work His last 
two volumes contain a very complete summary of the 
events of the Ptolemaic penoj, which should be useful to 
classical students So far as we remember, the older 
histones of Egypt, such as Brugseh's " Egypt under the 
Pharaohs," Wiedemann's " Geschichte," Erasmus Wilson’s 
“Egypt of the Past," &c , come to a close with the end 
of the native kingdom, with the flight of King Nekhtnebf 
before the Persians, about the middle of the fourth 
century kc, and not long before the coming of 
Alexander the Great Dr Budge, however, does not 
regard his task as ended at this point, for, as he points 
out, although Egypt was ruled by Greek kings during the 
Ptolemaic period, she still remained an independent king- 
dom, and these Greek kings were Egyptian Pharaohs and 
nothing else. So he goes on with his tale until the death 
of Cleopatra and the Romm conquest finally bring the 
independent career of Egypt to an end 

Astronomers will be interested to note Dr Bjdge's 
scepticism as to the possibility of any very trustworthy 
data for Egyptian chronology being obtained from astro- 
nomical calculations which involve consideration of the 
“ Sothis period " (on Dr Mahler’s methods, for instance), 
while at the same time he accepts Sir Norman Lockyer’b 
calculations in The Dawn of Astronomy " of the probable 
Jales of the foundation of various Egyptian temples, based 
upon a consideration of their orientation. This, hoi^ver. 
IS a very different matter from juggling with Sothis 
periods, Srt festivals and the like, and the production of 
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an exact date for Thothmes III. from under your hat 
“ Agtronoinical evidence,” says Dr Budge (1. p 158), 
"supports the evidence derived from every other source 
jii assigning a remote antiquity to the period when 
j-^jryptiari civilisation began , but unfortunately it does 
not assist us in formulating a complete system of 
Kgyptinn chronology with exact dates 
Altogether the work is of great interest, and will no 
doubt prove of use to the scientific student as well as to 
the lay inquirer , and it is a monument to thejindustry of 
itb author. 


MOHR OiV THE DY.\AMJCAL rHhORV OI- 
HEAl AND THE CONSERVATION OF 
ENERGY. 

Dit' unscrcr NaiutamLhauuny; in XIX 

Jahrhumiert und I'ricdmh Mohr By Ch Je/lcr Pp 
44 and portrait of Mohr (heip^ig Baith, 1902 ) 
Price I 20 Mark. 

M ohr, the apotliecary and chemist, is a name that 
will ever be associated with the foundation of the 
methods of volumetric analysis Mohr as a contro- 
versialist in the domain of speculative geology is not so 
generally known, and Mohr as a pioneer m connection 
with the dynamical theory of heat and the doctrine of 
the conservation of energy is so little known that his 
urilmgs have had to be rescued from oblivion by the 
author of the present pamphlet 
The work under consideration formed the subject of 
a communication to the Society of Natural Science at 
Winterthur in December, 1900, and while the paper was 
being prepared for publication iheie appeared in the 
Beruhte of the German Chemical Society for April, 1900, 
the “ Reminiscences of Tnednch Mohr," by Hasenclever, 
who knew Mohr personally, and who deals more par- 
ticularly with his correspondence with Liebig It 
appears, however, that one of the two most important 
works published by Mohr in 1837 escaped the notice of 
Hasenclever, and it is upon this particular work that Herr 
Je/ler more especially bases Mohr’s claim for prominent 
recognition among the founders of modern science 
The pamphlet which has been submitted for considera- 
tion IS certainly worthy of very careful attention by all 
who are interested in tracing the history of one of the 
greatest generalisations in physical science of the nine- 
teenth century The first section deals with the develop 
ment of science as a whole, and is to be regarded as a 
kind of background in which the figure of Mohr is 
framed The second part gives ih^ detailed account of 
Mohr's work with copious extracts from his published 
papers, some of the early communications to the first 
volume of Poggendorjf^s Annaignha.vin^ given the author 
on little trouble to obtain on account of their scarcity 
1 he general impression which the reader must form is 
ihat Mohr's claim to take high rank among the scientific 
worthies of the past rests on a veiy much broader basis 
than has generally been conceded Passing over the 
evidence of his many-sided activity in other departments 
of science, it is unquestionably in connection with the 
devdopmeat of the modern conceptions of heat as a kind 
motion and o( the ''unity of forces" iEinheti der 
Haiurkrajti) that the greatest interest will be aroused 
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In order to fit Mohr into his proper place, the author 
expands the three scientific achievements of the past 
centiJiy as classified by Haeckel into four — (i) The 
doctrines of the indestructibility of matter and energy , 
{1) the theory of the correlation or unity of natural 
forces , (3} the establishment of chemistry as an inde- 
pendent science , and (4) the development of physiology 
and biology and the Darwinian theory There i^, perhaps, 
scope for criticism in the proposed i lassiiication, but it is 
not essential to the author's main contention whether 
this scheme be rigidly adhered to or not It will suffice 
to mention that under each of the four headings he gives 
a brief historical n^sumd The treatment is necessarily 
very scrappy, owing to the small amount of space which 
the author has allowed himself considering the enovmoub 
fidd which he has had to cover. It is clear, however 
from the facts submitted under the heading of “ the 
theory of the indestructibility of force” and elaborated in 
detail m the second part of the work that Mohr’s views 
were formulated with ( onsiderable precision and pub- 
lished some five years before K \fayer’s first paper on 
this subject in 1842 In chronological order, Herr Je^lei 
therefore names in i onnection with this generalisation 
Carnot, Mohr, Mayer, Joule, &C 

A somewhat acrimonious (and unscientific) contioversy 
raged m this countiy many years ago respecting Mayer's 
claims to priority The wntei of this notice has not the 
least desire to stir up the allies of this dead strife, but 
admitting Mayer’s claims, it is interesting to leain from 
the pamphlet before iis that Mohr himself drew Mayer’s 
attention to his earlier publications and that a corre- 
spondence took place m the course of which Mayer 
wrote — 

“ In dem wichtigen und sehr geistvollen Aufsalze, 
wclchenSie in ihrem neuesten VVerke ‘Die mechanische 
Theonc der chcmischen Affinitat ' /itieren, haben Sie 
unstreitig die mechanische Warmenlehre ausgesprochen 
und haben sogar das Warmaquivalent numensch zu 
bestimincn gesucht.” 

The reference whuh Mohr makes in this later work 
quoted by Mayer is to his first paper of 1837, entitled 
“Ansichten uber die Natur der Warme" {Annalen der 
Pharmacii\ vol xxiv p 141) In this same letter it may 
be mentioned that Mayer claims priority over Joule in 
the determination of the mechanical equivalent of he.u 
Mohr’s second paper of 1837 is entitled “ Ueber die 
Natur der Warme,” and a quotation fiom this paper given 
in the present pamphlet (p 10) shows that Mohr had 
fully realised the principle of the “correlation of the 
physical forces,” as it was afterwaids called by throve in 
his celebrated work bearing this title The historian 
of this branch of physical science, Max I'lanck (“Das 
Prinzip der Krlialtung der Energie,” Leipzig, 1887), in 
pushing Mohr’s claim, appears also to have depended 
only upon this second paper and to have overlooked the 
first paper Reading this contribution now tn extenso as 
it 13 reprinted in the pamphlet, it is remarkable to find 
how closely Mohr approximated in the year 1837 to the 
current views held by physicists and chemists. The 
subject was certainly m the air, but Mohr was apparently 
too fiar in advance of the tune, for his papers fell into 
oblivion until he himself reminded his contemporaries of 
their existence As is pointed out, however, m the 
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present lecture, the fundamental importance of the con- 
ception of heat as a form of energy was not grasped by 
the then editor of the Annalen. It seems that at first 
even Mayer’s work was more appreciated abroad than 
in his Own country, and the great work of Joule, whose 
first communication was published in 1843, was ' Wot 
noticed in the Annalen until 1848, while his second 
memoir, published in the Philosophical Transactions in 
1850, was noticed in Poggendorff's Annalen 1854 

It is not surprising in these circumstances that a writer 
who failed to enforce his views — although we now 
know these to have been perfectly sound — by original 
experiments should not have succeeded in turning the 
direction of contemporary scientific thought by two 
philosophical essays which, bearing in mind the date of 
their publication, were little short of revolutionary Hht 
it certainly is remarkable that his contributions should 
have been altogether overlooked by later writers who 
were, and are, fully cognisant of the importance of the 
doctrines m question Thus in the list of names given 
by Father Secchi in 1878, that of Mohr does not appear 
In a lecture on the development of the exact sciences 
during the nineteenth century given by Prof van 't Hoff 
before the German Association in 1900, it is pointed out 
that the law of the conservation of energy, although essen- 
tially a physical discovery, was not made by physicists in 
particular. He mentions Mayer the physician, Joule the 
brewer, Colding the engineer, and especially Helmholtz, 
at that time a physiologist Herr Jerler adds — 

" Warun hier nicht als erster Mohr, ein Apotheker, 
genannt werden soil, ist mir unbegreiflK h Auf tirund 
vorliegender Kxpenmenlalforschungen (Mellnni, 1798 bis 
1S54) kam Mohr durch Induklion zur dynamischen 
Warmelehre im Gegensatz zu der gebr-iuchlichen mater- 
lellen Warmetheorie, durch J^eduktion gelangle er 
zur Emheit der Naturkrafte, gleichbedeutend init dem 
Prinzip der Erhaltung der Kraft.” 

Cases similar to Mohr’s, in which important new con- 
ceptions have been started by men who failed to influence 
contemporary opinions, are well known in the history of 
science. Sometimes recognition has come during^ the 
worker's lifetime, as with Newlands and the periodic law 
— which example, by the way, is not referred to by the 
writer of the present pamphlet, although he mentions 
several other cases Generally, however, the recogni- 
tion IS posthumous As an instance of this we have 
Waterston’s anticipation of the kinetic theory of gases, 
rescued from the archives of the Royal Society by Lord 
Rayleigh When by masterly and convincing treatment 
some great generalisation which has been m the air for 
some time previously is finally made evident to the 
scientific world by the stroke of genius, there is always a 
danger of reading too much into the works of the earlier 
investigators and of interpreting their results in the light 
of later knowledge The writer of this notice ventures to 
quote by way of illustration the enormously enhanced 
reputation of Lamarck as an evolutionist since the publi- 
cation of the "Origin of Species." Is it going too far to 
say that Charles Darwin has made the reputation of 
^inarck? In the case with which we are immediately 
concerned, however, a candid examination of the evi- 
dence willf we, believe, show that Herr Jeiler has not 
credited Mohr with more than was due to him. 

R Mlldola. 


SOIL SURVEYS, 

Field Operations of ike Division of Soils^ 1900. By 
Milton Whitney, Chief (U S. Department of Agricul- 
ture) Pp. 474 4 - a case containing 24 maps. (Wash- 
ington, 1901 ) 

P erhaps one of the greatest services which the 
scientific man can render to the agricultural com- 
munity in any country is the classification of the soils 
into certain types, defined by their chemical or physical 
properties, and the allocation of these types lo their 
approptiale areas, so as lo obtain a soil map of the district 
in question 

Despite disturbing factors, certain types of soil persist 
over wide stretches of country and are characterised by .i 
general physical .ind chemical resemblance, and also by a 
corresponding similarity m natural flora, appropriateness 
to particular crops and responsiveness to certain kinds of 
manure The constancy of these soil types is the result 
of a common origin from the same kind of rock, and the 
difficulty lies less in recognising the type than in tracing 
its boundary line 

As a fundamental basis comes the geological survey, 
particularly the "drift" maps showing the superficial 
deposits due to running water, ice, &c , which, though of 
no great geological importance, are the origin of the 
soil proper. But for the purposes of a soil survey a little 
more than even a "drift" map is wanted , further suIj- 
divisions must be introduced to show changes in soils on 
the same foimation due to variations in the liLhological 
character of the formation, or those due lo the sorting 
action of water in the case of soils of transport. 

These variations, in fact soil classification generally, 
must be based upon physical structure, must amplify 
and give exactitude tu the practical man’s division into 
clays, loams and sands , the chemical properties of the 
sod may vary concurrently, but are too much subject to 
casual change to serve as prime means of distinction 
As an instance, the upper beds of the Lower Greensand 
in east and mid Kent give rise to rich loams, on which 
many fine hop and fruit plantations are situated , further 
west the formation gradually changes, until in west Surrey 
and Hampshire il is barren heath land the sod of which 
is alike wanting in the finer "clay " panicles, carbonate 
of lime and the soluble salts which go lo feed the plant 
Again, in the hook under notice many examples will be 
found of two or more distinct soils of the same origin, 
eg, the maricopa sods (p. 302), described as consisting of 

"colluvial materials . . largely granite divided 

into four soils, depending upon the degree of comminution 
of the rock." 

The volume before us represents a year’s work of the 
Division of Sods of the United States Department of 
Agriculture in this particular direction of constructing a 
series of soil maps \ twenty-four of the maps are given on 
a scale of f inch to the mile, and show, by a system of 
colouring similar to that of a geological map, the type to 
which the soil belongs The accompanying text gives a 
mechanical analysis of the type sod, i e, ifs division into 
fractions each consisting of particles of a certain size, and 
in some cases a chemical analysis, also such information 
collected 00 the spot as the distance to ground water, 
climatic features, characteristic crops or natural flora 
and other local economic conditions. 
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It was found, according* [o Mr. Whitney’s preliminary 
review, 

* that It was quite possible to map these soil areas in- 
dependently of the geolog-y of the area, or the exact 
chemical or physical character of the soil , that the 
proper course was to Construct maps in the held, showing 
ihearea and distribution of the soil types , to explain ns 
fully as possible from geological considerations the origin 
of the soil and to leave the soil chemist and phvsicist 
study the differences The fact is recognised that these 
chemical and physical properties of soils are so com- 
plex and difficult that it may take many years to explain 
them through laboratory investigation ; hut, pending this 
complete investigation, the maps themselves will be of 
the utmost value to agriculturists in indicating the areas 
over which certain soil conditions are found to prevail 
The recent successful growing of Sumatra tobacco 
on a certain soil in the Connecticut Valley is a very 
striking instance of the possibilities growing out of the 
detailed soil survey in any given locality ’* 

The whole work is an excellent example of the thorough- 
ness With which America carries out hei State services , 
the maps themselves are clear and distinct , some of them, 
like the Saint Ana (California) sheet, represent a very 
complex distribution of soils, the survey of which must 
have involved no light amount of field work, while the 
accompanying text is most liberally illustiated with 
analyses, sketch maps and sections, and photographs 
illustrative of scenery, ciops or vegetation, the ease with 
which photographic illustrations are now produced being 
perhaps responsible for the trivial nature of one or two of 
the objects selected 

Several of the sections of the survey deal with that inter- 
esting factor in all and or semi and aieas, the existence of 
alkali soils and their extension under irrigation, which is, 
unfortunately, almost the only method of farming possible 
Alkali IS used in a generalised sense as indicating any 
predominance of soluble salts, geneially sulphates and 
chlorides of sodium, magnesium and calcium, in the 
ground water, so that vegetation is destroyed or lestncted 
to certain “salt" plants, and on occasion the salts 
elfloresce in a white powder on the surface Sometimes 
carbonates of the alkalis are also present, which by their i 
mjuiious action upon the texture of the soil and their 
solution of the humic acids give rise to " black alkali" 
spots, more dreaded even than the while These “ alkalis ” 
probably represent nothing more than the normal products 
of the weathering of the fundamental rock mineials, 
but owing to the limited rainfall there is no perco- 
lation through soil and subsoil, to wash everything 
soluble into the rivers Instead the salts remain in the 
subsoil, and irrigation, by raising the level of the ground 
water, may easily bring the salts so near the surface that 
they rise in the capillary water to the surface and there 
•ire crystallised out An instance of the damage due to 
i-areless irrigation and the roe of the subsoil water is 
K'ven in the report before us in the account of the Sait 
K^iver Valley, Arizona. 

^he phenomena of alkali soils and their increase 
through irrigation are neither new nor confined to the 
b^nited Stales; any and climate where the products of 
weathering are not removed in the “country drainage" 
^hows the same problem. Our irngatfoa engineers 
India and Egypt are regularly confronted with the 
problem, for which there is only one solution, under- 
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drainage so that the cultivated soil may be washed from 
time to lime, and careful cultivation to minimise all 
evaporation from the soil except through the leaves of 
the crop But though the “ alkali ’* problems are common 
in the old world, it has not been until the time of 
Hilgard, Whitney and the present Division of Soils in the 
U S Department of Agriculture that we have h.id any 
real knowledge of their composition, or any study of the 
physical and chemical principles underlying the move- 
ment of the injurious inatcnal in the soil 

The character of the inform.ition piovided by a tinil 
survey must largely depend upon the natuie of the 
country , in many parts of the United Slates agriculture 
IS so recent that there is no accumulation of expeiience 
as to suitable crops, hence the survey, by comparison of 
th^ texture of the soil, the climatic features, depth to 
ground water, , with the conditions prevailing in kno wn 
areas, c.an directly advise the settler with what crops he 
IS most likely to succeed 

But in a country like our own, the land has been under 
cultivation 50 long that a great mass of local information, 
based upon expeiience, exists as to the character even of 
individual fields Mints as to methods of cultivation or 
cropping based upon analysis are likely lo be too general 
to be of any scivice , the chief apphe ation is rather the 
information that can be afforded as tn the use of manures, 
for enormous economies could still be effected in the 
manure bill of nearly every farmei who buys aitificial 
manures, if they were properly ad.aptcd lo his soils and 
crops 

In Britain, the great iniUal want is the public. ition Oi 
drift maps of the (ieological Survey on the six-inch-io-lhc- 
niile scale ; were this in existence, it could be rapidly 
supplemented by the work of the local ag^ncultural col- 
leges until every farmer could be put in possession of that 
exact knowledge of his soil which is fundamental for all 
farming operations A D 11 

AN ADVANCED TEXTBOOK OF BOTANY 
A Univcr'^ity Text book of Botany By Douglas 
Houghton Campbell, Ph D Hp xv -h (New 

York The Macmillan Company , f-ondon Macmillan 
and Co , Ltd ) Price 171- net 

T HERK arc probably few books that are much harder 
lo write than those which endeavour to deal, within 
a limited space, and from the point of view of the needs 
of the advanced student, with the whole range of any 
extensive branch ol science And indeed it is perhaps 
doubtful whether the time has not gone by when such 
works can hope lo lay claim^s to much educational utility 
Certainly this is the case as regards botany, which now 
covers so wide an area of knowledge that a bulky volume 
would be required meiely to indicate in outline the more 
salient facts and their general connections and bearings 
The impression seems to be gaining ground that, for 
students of university type at least, a better method of 
treatment lies in the endeavour to expound on more 
truly scientific lines the facts embraced in its smaller 
subdivisions rather than in an attempt to range over the 
irfaoi^ science m the course of a few hundred pages. 
And we think this modern tendency is a good one The 
student who is hurried over so large a field of knowledge 
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can hardly hope even to scratch the surface, much less 
seriously to cultivate any part of it. He certainly will 
not receive that kind of training which goes to form a 
critical judgment on facts and inferences, although the 
imparting of this ought to be one of the chief objects of 
all higher education, whether of a scientific character oi^ 
otherwise It is this conviction that obliges us to confess 
that we think Prof Campbell has set himself a difficult - 
if not, indeed, an impossible — task, and we cannot avoid 
a feeling of regret that he should have decided at all 
to present in as compact a form as possible an outline 
of the essentials of modern botany.'' It is not that the 
book is not good of its kind — of which many already exist 
—but we doubt the intrinsic usefulness of its aims, even 
admitting these to have been realised. At any rate, the 
results, in so far as taxonomy, morphology and physiology' 
are concerned, are certainly disappointing The inform- 
ation given is of necessity ofttimes scrappy, and especially 
is this the case in the chapters dealing with chissffication 
The student would scarcely find any other use for them 
than as mere statements to be learnt by heart He would 
assuredly experience frequent difficulty in ascertaining 
on what rational basis the systems of classification (hem- 
selves are erected 

By far the best part of the book is that devoted to a 
consideration of the geological and geographical dis- 
tribution of plants. It contains much excellent matter, 
and may be heartily commended to students. Perhaps 
one might be inclined to take exception to a statement 
heie and there, ns, for example, the assertion that man is 
a very necessary agent in effecting the wide tiopical 
distribution of the coconut 

Hut if our judgment on the book regarded as a whole 
appears to be a somewhat adverse one, this is not due 
to the way in which l^rof Campbell has executed his self- 
imposed task , our quairel lies rather with the nature of 
the task ilscir Nevertheless, the book, considered as a 
work of reference rather than as a (UKt-book for the 
average student, may probably prove decidedly useful 
It appears to contain very few errors, and the figuies are 
numerous and, on the whole, excellent 

EMBRYOLOGY OF THE LOWER 
VERTEBRA TES. 

Leht but h der ver^hichenden Efitwickelun^s^e^chichte der 
niederen Wit beltiere^ in systematinher Rethenfidt^'d 
und mit BerucksiLhttj{un^ dcr expepimeniellen Embryo- 
hgie bearbeiM By Prof Heinrich Ernst Ziegler Pp 
XII + 366 , 327 figures and a coloured plate (Jena 
Gustav Fischer, 1902.) Price 10 marks. 

T his volume marks the tendency to increased 
specialisation in text-books, for it is an embryology 
of the lower Vertebrates It also fills an obvious gap, 
for BalfouPs classic work is acknowledged to be out of 
date, the Urge cooperative treatise now being edited 
by O. Hertwig is on an altogether bigger scale and 
different plan, the works of Bonnet, Kollman, Minot 
and O Schuhze deal with man or with mammals, and 
even m the well-known text-books of Hertwig and 
Milnes Marshall the lower Vertebrates are somewhat 
overshadowed by their successors, the Amniota. Thus 
[here is room fdr Prof. Ziegler's volume, at which he has 
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laboured, he tells us, for a dozen years. The result 
seems to us to justify his carefulness. 

We would first remark on some of the distinctive 
features of the book as a whole (1) Most attention is 
paid to the earlier stages in development , thus gastrula- 
tion and germ-layer-formation have more space than 
organogenesis (2) While prominence is given to mor- 
phological ideas, the salt of which does not lose its savour, 
much attention has been paid to the trustworthy results 
of recent work in experimental embryology. (3) In 
regard to some of the more important moot points, the 
author gives a just statement of conflicting interpreta- 
tions ; in regard lo others, he frankly states that he has 
given prominence to the view which his own invesliga 
tions have led him to confirm or to formulate. (4) Very 
useful to the student arc the numerous foot-notes which 
define the more difficult technical terms as they occur in 
the text, and sometimes include little side excursions of 
pleasant interest (5) The bibliography at the end of 
each chapter is very full, but it has been put through a 
sieve, and, to avoid needless repetition, much of the 
older literature (given in Balfour's “ Embryology," (S:c ) 
has been omitted (6) There is an illustration on alma'll 
every page, and while there are many old friends (only 
eighty-seven from other text-books), seventy-four are 
Ziegler's own 

The first chapter gives recipes for preservation, and 
hints as to sectioning, model-reconstruction (of which the 
author's father was one of the pioneers), photography and 
the like In the second chapter, there is a gencr.il sketch 
of the development of Vertebrates, with an exposition of 
technical terms Perhaps the most interesting section is 
that in which the developmental processes in the found. i- 
tion of (organs are summarised — cell mo\ cinents , dif- 
ferentiation , unequal growth , curvaiuie, folding and 
tube-formation , evagination and invagination, formation 
of villi and diverticula , proliferation , and splitting 
Emphasis is laid on the familiar but difficult distinction 
between palingenelic and cccnogenetic processes, and 
it IS further noted that complications arise by what may 
be called temporal and spatial shuntings (Heterochronien 
und Heterotopicn), when an organ of increasing im- 
portance appears more and more precociously, e the 
heart in Amniota, and when the seat of formation is 
altered, as m the shifting of the BIut-Anlagen from 
mesoderm to endoderm in Amphibians 

The succeeding ch-iptcis, forming the body of the 
book, deal with the lancelets, Cyclostomes, Sel.ichians, 
Ganoids, Teleosts, Dipnoans, Amphibians and Gym- 
nophiona , and the last chapter, on the Amniota, shows 
how the development of the lower Vertebrates sheds light 
upon that of the higher. We find these chapters lucid 
and interesting , the material is freshened, if not as yet 
greatly illuminated, by the incorporation of the experi- 
mental results , the notes (at the head of important 
sections) on the most essential memoirs and on demon- 
stration-material will be of service lo other teachers , 
and there is a fresh, stimulating atmosphere about the 
whole book In evidence of its up-to-dateness, we may 
note that it includes the work of Dean on Bdellostoma, 
Graham Kerr on Lepidosiren, Brauer on Hypogeophis, 
and so on. 

A brief indication may now be given of the author’s 
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atuiude to various general problems It is, on the whole, 
conservative. ITis embryological studies leave him more 
ihan e\er convinced of the unity of the Vertebrate phylum , 
the different modes of cleavage can be readily unified, but 
lliere seems no doubt that the discoidal mode has arisen 
several times independently , the processes of gastmla- 
lion (aichi-, amphi- and disco-gastrula) can also be 
unified as Haeckel maintained , the two ways in which 
l)ie medullary canal arises are connected by transitions, 
if in Lepidosiren , the neurenienc canal, which had 
originally a nutritive significance, is another unifying 
character , and so on It is more difficult to give a unified 
account of the mesoderm, which may arise by pouching, 
by splitting off, or by a proliferating process “ lUit,” as 
the author says, “one cannot ignore the fact that all 
the modes of formation which occui m Vertebrates are 
connected by liansitional stages ” Against the prevalent 
view that the mode of origin by pouching, familiar 
in Amphioxus, IS primitive, Ziegler maintains that the 
Vertebrate mesoderm arose originally as a proliferatio 1 
on each side of the blasiopore-margin, and subse- 
quently spread forwards along the dorsal wall of the 
archenleron In spite of some objections, whuh aie 
not Ignored, the author remains a firm adherent to the 
doctrine of the distinctiveness and “ specific ity ' of the 
germinal layeis “ one of the most important results of 
embryological 1 esear( h " In his concluding words, the 
author expresses the mood of the whole book when he 
says that embryology is luminous only in the light of the 
evoIution-idea J A 1 

TIVO nOOA'S ON AMERICAN SPORT 
The Deer T'amtly Ily 1 Roosevelt and Others 
I*p ijc -f 334 ; illustrated 

Salmon and Trout Ry 13 S.ige and Others Rp x f 
417, illustrated (New York The Macmillan To , 
London Macmdlan and Co, Ltd, rqo2 ) Each 
voltiine 8 j Qsd net 

B O I'H these works belong to the “American Sports- 
man’s Library,’' of which Mr C Whitney is ediLoi, 
and both fully miintain the high standard of excellence 
set by their predecessor in the sam; senes, “ Upland 
t.ame Buds ” President Roosevelt, whose name appears 
first on the title-page of the volume on deer, is an e\cel- 
lent type of the best class of naturalist sportsmen, and 
of his tliMe coadjutors Dr D G Elliot, who writes on 
raribou, is a zoologist of high reputation, while Mr. A J 
Slone, who treats of the moose, is a famous Alaskan 
explorer and field-naturalis" Mr Roosevelt, who con- 
tributes a thoughtful introduction to the volume, describes 
the deer of the Rocky Mountains and Eastern America 
as well as the prong-horn antelope , while the deer of the 
I'acific coast fall to the lot of Mr. T. S Van Dyke The 
‘^nly disadvantage we see in this arrangement is that the 
mule-deer is described twice over. 

In his introduction, Mr Roosevelt refers to the different 
Views entertained as to the number of distinguishable 
forms of American deer and their nomenclature, but sums 
'ip by observing that there are only six wholly distinct 
•^mds, the moose, the caribou, the wapiti, the whitelail, 
Uie mule-deer and the blacktail With this philosophical 
Mew we are thoroughly in accord, and if all zoologists 
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would but agree to regard these, and these only, as 
spre/esj the subject would be much simplified It is 
satisfactory to note that Dr Elliot takes practically this 
view in his chapter on the various local forms of caribou 
In consequence, apparently, of the divergent \ lews 
prevalent in regard to nomenclature, Mr Roosevelt very 
w isely avoids scientific names altogether, although such 
names do appear on the valuable maps showing the 
range of each species, which have been contributed to the 
work by Dr C II Mernam 

The great decrease which has taken place of late years 
in the numbers of American big game is deplored by Mr 
Roosevelt, who nevertheless urges that if proper game- 
laws be enacted an 1 adequately enforced and “sanc- 
tuaries” established, most or all of the species may be 
preserved for m my years to come The professional 
skm and trophy hunter is the man who does most harm 
to big game, and next to him the “ big-big " sportsman, 
who leceives a severe “slating ’ at the hand of the 
President 

Limitations of space forbid any detailed notice of the 
text, and u must accordingly suffice to siy that m the 
case of each species attention is very fairly divided 
between the natural history and the sporting aspects of 
the sLibjei t , in fact, the whole volume is just what a work 
of this nature ought to be The authors have been spe- 
cially fortunate in iheir artists, among whom the name of 
Mr. C Rungms occupies the post of honour Among 
the numerous full-page illustiations in the volume, ihs 
one that most takes our own fancy is that of the Colorado 
iniile-deer, or blacktail It may be added that Dr. 
Fdhot (p 263) authenticates, by reference to an old 
sporting work, the statement (recently discredited by an 
American writer) that caribou formerly crossed from 
Newfoundland Co the mainland on the ice 

The second of the two volumes is written on somewdiat 
more technical lines than the first, the wi iters giving full 
lists, with the scientific names, not only of the species, 
but likewise of the subspecies of the salmon group 
The fiist section of the book, by the author whose name 
IS mentioned with the title, is exclusively devoted to the 
true s^Jmon, which n common to both sules of the 
Atlantiifi Unhappily, fiom want of due protection, this 
noble fish has been practically exterinmaled from the 
rivers of the United States, and, m the author's opinionj 
It would lake ten ye.irs to fully restock them On the 
other hand, “the British Possessions in North America 
undoubtedly afford the giealest field for the salmon 
angler of the fuliue in any part of the globz ” As Mr 
Sage IS a practical and observant fisherman of niiny 
years’standing, his remarks on the vexed question whether 
Vdmon feed while in frcah water are deserving of atten- 
tion His opinion is that they do, and his explanation of 
ih: fact that they are so seldom caught, even in the sea, 
with foo4 in their stomachs is that they are in the habit 
of disgorging when threatened by danger Several in- 
stances are cited of salmon seizing objects of consider- 
able size with the apparent intention of swallowing them 

The ugly though valuable Pacific salmon of the genus 
Ogmorhinus, which often occur in such myriads in 
Alaskan waters and afford almost the whole of the 
world’s supply tinned salmon, are described by 
Messrs.; Townsend and Smith, by whom five species are 
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recof^nised, Pacific salition received the attention of fish' 
breeders at a comparatively early date ; and, on account 
of extensive fishinj; and the pollution of many of the 
rivers, it is mainly owing^ to artificial propagation that 
the supply of these fish is maintained on the western sea- 
board of the United States, 

The description of the numerous forms of trout and 
charr met with in the fresh waters of North America falls 
to the lot of Mr. W C. Harris, and constitutes (inclusive 
of the an^lin^ notes) more than half the contents of the 
volume The author divides these fishes into salmon- 
trout (commonly called brook-trout in America) and 
charr-trout. That all the latter are specIRcally, if not 
j^enerically, distinct from the true salmon there can be 
no doubt, althoufrh it has yet to be proved that this is the 
case with the members of the former group. On this 
point, however, the author is silent, although he admits 
the extreme difficulty of classifying these fishes in a 
satisfactory manner. 

“The most prominent external marking by which the 
salmon-trouts and charrs may be distinguished apart,*' 
writes the author, “is the presence of red or crimson 
spots on the body, the only exceptions being the great 
lake trout, with greyish markings, and the Arctic trout 
(Si}f 7 fefinus /irrft]inds\ upon which no reddish spots have 
been observed " 

It was owing to the absence of these red markings that 
the great lake trout, which now typifies the genus 
Cnslivomer, was formerly regarded as a true trout 
instead of a charr 

In addition to being a practical guide which should 
be in the hands of every angler in American and 
Canadian waters, this excellent little volume is a valuable 
manual of North American Salmonidir R. L 


GAS ANALYSIS. 

Methods of Gas Analysts. Hy Or. Waliher Hempel 
Translated from the third German edition and con- 
siderably enlarged by L M Dennis. Pp xix 490. 
(London Macmillan and Co., Ltd,, 1902 ) Price loj- 
net 

T he value of this well-known handbook on gas 
analysis has been increased by additions both by 
the Author and translator, so much so that those who 
already possess a copy of the first English edition will 
probably consider it necessary to obtain also the present 
one The original work was practically restricted to 
a description of operations which could be carried out 
with the apparatus devised by the author, and this 
character is still retained. The slight incompleteness 
thus entailed is more than compensated for by the ex- 
tremely practical nature of the instructions ; every process 
described has been thoroughly tested and will work 
The author has found it advisable to abandon the division 
into technical and exact gas analysis because, as he 
states in the preface, apparatus originally intended for 
technical purposes may advantageously be employed for 
many purely scientific investigations, and, on the other 
hand, technical arialyses must often satisfy the most 
exacting conditions as to accuracy. The chief additions 
' to the first edition comprise new methods for exact gas 
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analysis and for the determination of combustible gases, 
the separation of argon from the atmosphere, improved 
methods for the determination of carbon monoxide m 
gas mixtures, the analysis of acetylene gas, the examm 
ation of gases produced by living bacteria, the simul 
taneous determination of fluorine and carbon dioxide, 
the determination of the heating power of gases, the 
estiuiation of Sulphur in organic bodies and of carbon 
in steel, and the analysis of the gases evolved m the 
electrolysis of chlorides and the manufacture of bleachin|r 
powder The method originally adopted by the authnr 
for the exact analysis of gases, although accurate, wns 
somewhat cumbersome to work and expensive to set up 
Uy adopting the principle of a compensation tube, 
slightly modified from the suggestion of Pettersson, 
the apparatus assumes a very practical form, gaining in 
convenience and cost without loss of accuracy- The 
deleimination of the heating value of gas, a determm 
ation which is rapidly increasing m importance on 
account of the e\tended use of gas for heating and 
po\ver purposes and in the Welsbach incandescent 
burners, has been usually earned out in calorimeters of 
the Junker type. These are costly, require consider 
able amounts of gas, and must be carried to the place 
where the gas is being used. In the ingenious apparatus 
dcsciibed by Prof Hempel, a heating value can be deter 
mined on two litres, so that samples of gas can be brought 
from a distance in metallic receivers and examined m 
the laboratory 

In the analysis of combustible gases, it is shown by the 
translator that a modified Coquillion pipette, in whicli 
the conibublion is earned out by an electrically heated 
platinum spiral, may m many cases advantageously 
replace the usual explosion method. The error due to 
the partial combustion of the nitrogen is avoided, and 
owing to the use of oxygen instead of air much larger 
quantities of gases can be burned with a corresponding 
gam in accuracy, numerous test analyses being given in 
proof of this point. The only suggestion which can be 
made as to additions to this chapter is an investigation 
as to the possible errors introduced into indirect expIn 
Sion analyses by Ihe deviations of the various gases from 
Doyle's law According to Prof Leduc, the errors from 
this cause may amount in special cases to as much as 
per cent, when the gases are measured at constant volume 
In the determination of carbon monoxide, a Urge amount 
of space, some twelve page^, is devoted to a description 
of the haemoglobin method, whilst the method of C He 
la Harpeand Reverdin, in which the monoxide is burnt 
by contact with iodine pentoxide, is dismissed with a 
short mention, although this method has been shown bv 
Nicloux, Gautier and others to be at leait as sensitive ns 
the most refined modification of the blood reaction, an^l 
IS also applicable to coal gas. As it seems probable th^u 
this method will supersede the doubtful cuprous chloride 
method, it would appear to have been worthy of a more 
detailed examination (n this case, as in others in whmh 
critictsm might be ofiered, the author has preferred lo 
give prominence only to those methods with which be 
has had personal experience. The work as a whole is a 
most valuable addition to the very limited number of 
works dealing with the handling and analysis of gases 

G. N. H. 





t^OVBMBER 6 , 190a} 


NATURE 




A|)d ^elkvftCloi] in the round of daily worki and u a training of 
h)s of obiervatian. For after all is said, it is only by 

observing that we can know.” 

At a meeting of the Society of Engineers held on Monday, 
November a paper was read on '* The Effect of Segregation on 
the Strength of Steel Kails” by Mr Thomas Andrews, F.R.S 
In the course of the paper, the nature and primary causes 
of segregation in steel rails were described, and the induencea 
of local transverse and longitudinal segregation on the loss of 
strength in such, rails was demonstrated. Microscopic studies 
have specially indicated some of the latent sources of weakness 
which occur in segregated steel rails leading to iheir premature 
fracture In maln-lirie service Numerous chemical, physical and 
high-power microscopic examinations have been made on a con- 
siderable number of rails in which local segregation of some of 
the chemical constituents had been detected, and the authors 
Investigatiatis have demonstrated that local segregation of this 
nature distinctly reduces the general physical strength and main- 
liae endumnce of steel rails in which segregation exists 
Reference was, also made to the importance, in the interests 
of public safety, of detecting and eliminating from service, so far 
as pisicLicable, rails having a tendency to segregated chemical 
composition. 

Sir Charles Todp, Government Astronomer of South 
Australia, has published bis valuable report on the rainfalJ of 
the colony for the yeur 1S99, showing the monthly and yearly 
amounts and the averages for previous years at a large number 
of stations. The report ii illustrated by maps showing clearly 
at a glance the rainfall characteristics of the year. Very few 
stations registered their average amount, principally owing to 
the failure of the rains during the latter part of the winter (July 
and August) and in October and December The report 
contains a table showing the yearly rainfall at Adelaide for 
sixty-one years, 1839 to 1899, and the years when the fall was 
above or below the normal amount (20 85 inches) 

We have received from Dr H. Hergesell, president of the 
International Aeronautical Committee, a preliihinary report of 
the balloon ascents made during the three months April to 
June lost. Austro-Hungary, France, Germany and Russia took 
part in the investigation, and twenty>one ascents were made. 
The following were the greatest altitudes attained by the un- 
manned balloons — April 3, Itteville (near Paris), 14,260 
metres, minimum temperature -60° 7 C , temperature at start- 
ing 7”, May 1, Beclinj 19,564 m, lowest reading - 58° 5, 
on ground 6” -8 June 5, Berlin, 16,75a m,, -56° 2, 18° '4. 
VleiAa, 10,480 m., - 62° 8, 15°, The greatest heights attained 
by manned bfdlooos were in ascents from Berlin ; — 

April, 5403 m., temperature -I9’’'4, at starting 6" '6 

May, 5510 bl, „ - 3o“'5. 6” 2 

June, 5936 m., „ -i8“ o, ,, 2o'*-9 

In the flatter case the observers were Dr. Berson, and Prof 
Palaaao, of Rome. On each occasion Mr, Rotch sent up kites 
from hU observatory at Blue Hdl, near Boston, U S. On the 
days of the ascents, areas of low barometric pressure lay over 
western , Eiurope In April and May, and an area of high 
haromecrie pressure In tune. 

In hU report for the year 1900-1, the first volume of which 
is now to hand, thjC chief of thd^^ U.S. Weather Bureau 
directs attgatiofi to an important extension of the forecast work 
of the Ibreau made during the year with which the report is 
^ncemed. At the end of 1900 was begun, by an arrangement 
with our -own Meteorological O^ee, the transmission by cable 
^om London to Washington of meteorological reports from 
cSrtaln ObeeArin^ stations in the British Isles yid on the conti. 
bent of •'Europe' add £oai Ponta Delgpda, Asores. These 
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reports, with observations from Nassau, Bermuda and Tuik4 
Island, have been regularly published on the daily weather 
maps issued at Washington, Baltimore, Philadelphia, New 
York and Boston, together with forecasts of the force and 
direction of the wind and the state of the weather for the first 
three days out of steamers bound east from American ports 
Arrangements were also made with Forlugal towards the end of 
1900 for the receipt at Washington of reports from the meteor- 
ological observatory at Horta, m the Azores Observations are 
now regularly transmitted by cable from this place, and have 
proved of much value in the work of forecasting the movements 
of storms on the Atlantic Ocean 

The Imperial Department of Agriculture for the West Indies 
has issued a Report on certain economic experiments conducted 
in connection with the Antigua Botanic Station during the 
period from May, 1901, lo April, 1902 Considerable variation 
was shown in the crop results, to a great extent attributable to 
the abnormally wet season, the year’s rainfall amounting to 
75*46 in , the total for the preceding year being 42 67 In. 
February was the only dry month The expenmeots have for 
their objects the improvement of local food products, Ihe intro- 
duction of new crops, and the placing on record of interesting 
facts beating on insect and fungoid attacks, climatic conditions, 
&c. An investigation of ihe black-spot disease of pine-apples 
and of their rotting during transit lo Europe has led to 
the conclusion that the farmer is due to injury, during the 
period of growth, from the attacks of a Fenicillium, and the 
latter to injury, after cutting, from the attacks of I'richosphagna 
Sacchan (nnd fungus) and a species of Diplodia. 

Prof. J. Schneider contributes an interesting paper, 
on the diurnal movements of the atmosphere at Hamburg, to 
the September number of the MtUor^logischt Zutschrift The 
wind observations published in the "Deutsche Meteorologische 
Jahrbuch” for the years 1887 to 1896 arc dealt with by reiioW- 
ing into components in west-east and south-north directions, 
und the diagram of hourly movement shows that the daily 
curve is entirely closed, its form being egg-shaped, with the 
narrow end pointing north-east, and its total perimeter about 
45 kilometres. 

Dk. A, Sj'RUNir describes a number of photographs of halos 
and parhelia, taken by him at Potsdam on March 23, in the 
August iBRUc of the MeUorologischc Zeitsckrift, One of the 
photographs is reproduced. The phenomena are of special 
interest from the fact that they include both parhelia and the 
rare large halo, and that the dark spaces are indicated in the 
photographs Measurements of the plates give the following 
mean results, which are compared with the means of direct 
measurements made by different observers — 

Mean radian Diatnnee of Mean radius 

of Binall ring paih-liB uf larce ring 

Photograph 22" 22' 23“ 2' 46'’ 25' 

Observers 22“ 23' 24“ 24' 46“ >5' 

The problem of the representation by a finite number of 
parametric formulte in two variables of the neighbourhood of a 
singulai point of an algebriyc surface was first solved m 1892 
by Gustav Robb, but his solution received criticism at the 
hands of Beppo Levi m 1897. Mr. C W, M Black, writing in 
the Proceedings of the American Academy of Arts and Sciences, 
now gives a new Investigation of the problem, which is claimed 
not only to supply the deficiencies in Robb’s reasoning, but aUo 
to Mlcod the discussion from the cose of an algebraic surface to 
the more general cose of any analytic sudace whatever 

C. H, Hinton has published , in the Bulletin of the 
FhlMlopb^cal Society of Washington, a paper on the Recogni- 
tion ^ the Fourth Dimension.” In it the author examines 






what would be the ,gtil«ral ebarutet of the motlonv ot bodies 
Id fpace of lour dlmeneloiu. The teosf Intereeting feature bf tfiig 
line of inqtiky u the pMlbUity Whleh Is pointed oiit of ooh- 
etractliig eeptbae^tioni of the phenomena of cleetromagiietietn 
by measi oC toitei motloni in four-dlmensiofial space. Thua a 
voftefc witb'a eOrftce ai its axis affords a geometric image^f 4'' 
closed chdd^ and there are rotatlotu which by their polarity 
afford a powwie definition of Static electricity. Has it occtrrred 
lo the author that the property that electricity which is free to 
itKWtt Id a conductor assumes a superficial distribution may 
enable us to form a conception of matter in four-dimensional 
spiOc aamming ■ three-dinicDsional distribution ? 

Tax work done by Prof. Barrett and Messrs. W. Brown and 
K. Hadfield oti the properties of alloya of iron is of very high 
Imiportance to all enltineeri, whether electrical or clvLl. The 
tMrd part of a paper on the subject ii published in the SHenUfic 
TVnnsa^itms of the Royal Dub^n Society for September ;^)he 
two first parts were published in iSpp. In the present sectioh'/ 
mm-niagneHc alloys of iron and alloya more magnetic than best 
Swedish charcoal iron are considered. Manganese added to 
Iron to the extent of about 13 per cent, gives an alloy which is' 
pnCdcally non-magnet ic ; asUll more remarkable effect is seen with 
maDgaaese-nickel-steeU ; magnetic alloys of iron with manganese 
or nickel can be made non-magnetic by adding a suitable amount 
of the other metal. There is possibly a great future for such 
alleys in shipbuilding. The alloys niqre magnetic than the best 
commercial iron are made with nickel, silicon and aJuminium. 
The authors luggest that an iron alloy containing silicon and 
aluminium will very probably prove to be the best material to 
use for transformer!. The great value of this work is obvious, 
and we should like to be able to deal with it more fully ; 
fortunately, the results are easily accessible, as a paper covering 
iwaetically the same ground as all three of the Dublin papers 
was read by the authors before the Institution of Electrical 
Engineers last rebnury {Journal LEE,, vol, xxxi. p. 674). 

Thb Health Department of the City of London has had a 
number of samples of ice-creams bacteriologically examined. 
A large proportion of the samples was found to be unsaUBfactory , 
in several miem-organisms were very numerous, while in some 
virulent organisms of the BacHius coH type were present ; one 
contained pyogen|[c organisms and produced abteesKs in guinea- 
pigi, and another contained an anaerobic organism, perhaps 
the bacillus of malignant odema. Many of the ice-creams 
from which samples wue examined had set up gastio- enteritis 
In boys employ^ by the Port Office. The London County 
Council (General Powers) Act, 1902, which came into force on 
November 1, coutains clauses relating to ice-creams, regulating 
their manufacture, &C., and notices in Itslian have been printed 
for distribution among the vendors. t v 1 j 

With the publication of the October number (vol. ii. No. 4 ^, 
the Journal of completes its second volume and it^ 

second year of Isiiie, Meuri. Wright and Windsor contribute 
a paper upon the bactericidal effect of human blood in viM, and 
find that nhereas bugian blood-eerum has a poweiftil bacteri- 
cide action upon che typhoid bacillus and cholera vtbrip, it is 
without action upog. the Hi. A pouis and df. 

m^Utomis, Dr. HallaiM details the reiuite of a lengthy ex- 
perimental inveadgatloa upon the sir of factories add work- 
diopS) Prof. Tunnfoliflb dteoussee Ihe dlgeitiUlitf of the 
vminus albuminous ejbnstituaiiU bf hnman milk and fti sub- 
stltutoii and Or, Rltghie condudet Us wr re y of the euirent 
^toriee re^rdibg li^unlftr, 

PiopstV minded tpeoplo have a tendsmcy^io 'incept as 
andent snythlng wMIcli pretcndi to bo ar wfodomeDt of* 
BiUfcal history ; at i ^i^uence of thfe trait, Jewfoh dkcfeehi 
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half-ehefceli have been forged and even fm^htsd fo supply 
the demand. An interesring exposure of these frauds^ It tfven 
by G. F. Hilt lu the Btliquary and lUuUtai^ Atcha»alogist 
for October. There are other illusualjed papers in this journal 
dealing wiih cccleaMttcal architecture and stone-carving. 

Apart from the superstition bound up with the Use of native 
'medidnal remedies of the North American Indians, It is 
probable that their knowledge of barbs is mneh more extensive 
than that of the white man. Mr, V. K. Cheriiunt, who has 
endeavoured to elicit fracn the Indians of Mendocino County, 
California, trustworthy mformation respecting the uses to which 
they put various indigenous plants, attributes our knowledge of 
Canara ^agrada to these tribes and suggests that other plants,, 
such as Ceauothus, Croton and Eriogonum, would well repay 
investigation. The diet of the inland tribes is peculiar, as they 
regard young clover sbpoU as a delicacy, and make use of acorns 
and the variety of horsecheitnut known as buckeye ** for making 
a porridge or baking into bread, The method adopted is to 
pound up the seeds into very fine flour and wash out the tannin 
and other stringent ingredients with water. A porridge or 
thick soup is formed by boiling the flour, while a favourite 
recipe for making bread consists in mixing the dough with red 
clay. The product is a heavy, black, cheese -like substance, in 
which the day probably absorbs the oil and converts the last 
trace of Utinin into a more digestible form. Another curious 
custom previously in vogue was the use of poisonous plantSr soap 
root ‘and turkey mullein, which were thrown into streams to 
poison the fish. These were then caught and eaten without any 
deleterious consequences. 

New fields for research are continually opening up ; the last 
illustration of this is the discovery by Prof G, Elliot Smith that 
It U possible to map the convolutions of the brains of non- 
mummified ancient Egyptians. The brain is naturally preserved 
In the vast majority of the bodies In Egyptian cemeteries from 
predynastic to recent Coptic, the favourable conditions being 
burial in dry soil and removal from all direct access to the air. 
Prof, Elliot Smith gives an illustrated preliminary paper on the 
natural preservation of the brain in the ancient Egyptians in ihe 
Journal of Anaiomg and Phynolo^ (vol. xxxvi. p 375 ). In » 
memoir, which will be published in a short time, he intends to 
give a foil account of the structure of the brain in the predynastic 
and protodynaiiic Egyptians, 

In the Report of the Madras Museum for 190L-1902, the 
appointment of the director, Mr. E Thurston, as superintend 
dent of the Ethnographic Survey of Madras Is an announoe- 
metit which will be read with satisfaction by all authropologisH, 
The papers on the hill and other primitive Madras tribes alneady 
published by Mr« Tbaiston have placed him in Che first rank 
among the students of aOthropology and ethnography, and he 
will now doubtlew have fuller oppoctunlties of pursuing theao 
lul^tB, Anthropological studies have, it appears, an amusing, if 
not a somewhat embarroaung, aspect in Madras. When on tons 
In qae district, for example, Mr. Thurston was reputed to be- 
coHecting for the Victoria Memorial inoculating for the ^lagng 
and recruiting for the Boer war,, the ipeasitremexts tlat he 
took giving rise to the idea that he wu an army tailor J The 
ethnographic report! of native assistants are, moreover, nob 
exactly what thejt shonM be, as witness the followiDg They 
. kilpw bow to make fire \ f.s*, by fiictlbn of wdod as weO ax 
stone, &c. They Cake a trlangolar cqc of stone and ons fiat 
bbfon| slse flat. They hit one another with the matatenanca 0^ 
coU Of coppOr, then fire sets immediately and aleo by rubbing 
(he two bmks freqdhbtly with each other they make fire.” 

, The. afieomc the PIxiiU of OuMham Isfatnd," wbida 
formed the object of an oddreii by Ui, L» CockHfim to fhej 
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odWiktef of the New SSealud Institute, not only possesses . the 
ihterest which etteches to the inpresslons ohtuned by a personal 
tislt, but 11 addldoneUy so m It la still possible to trace the 
original vegetation and study the changes which are taking place 
owing to the Introduction of animils and foreign plants. A 
remarkable and regrettable instance of the latter la the almost 
complete aiuithilation of the plant well named Myoiatidium 
nohiU^ whlph originally lined the shore just above high water 
nark. The sheep feed on the leaves and the pige grub up the 
rhlxomcs, and now this plant Is limited to quite a few localities. 
A striking feature of the island is the large Te Whanga lagoon, 
which occupies about one-third of the island. This, however, 
Is not BO important botanlcally as the swamps, which represent a 
transition stage from lagoon or lake to drier localities which 
rapidly become forest lands. Not the least curious feature, and 
one which has been noted but not satisfactorily eaplained in 
other countries, li the occurrence of plants with xerophytic 
characters growing in the swamps Such an one is a peculiar 
feestiaceous plant, lAptocarpus simpUx, which grows in the 
wettest parts, while another is CUotm traversii, which, however, 
may be taken as an indication that the swamp is passing Into a 
Ary condition. 

Mbssr^. Jambs Swift and Son have sent to us, for trial, 
one of their compound microscopes of recent type, fitted with 
their newly patented Ariston ” fine-adjustment. The essence 

this is the setting of the micrometer- screw and Us milled head 
upon a closed tube, which, like a jacket, surrounds the pillar. By 
the attachment to the head of this jacket of a couple of levers, 
ipofl the upper part of which the screw reacts by means of a fine 
point, there is assured a successful elimination of the trouble- 
lome side-movement resulting from a bending of the metal 
somposing the limb when the fine-adjustment is subjected to 
pressure. In thus ensuring to the operator the comfort of abso- 
lute rigidity, the conditions employed give with a coarse screw 
1 slow rate of speed and a very delicate result. The apparatus 
a entirely satisfactory, and can be fitted to certain of Messrs, 
swift's microscopes at small cost. It is worthy thetf newer 
nechanical stage, their ruled *' finder/* and the devices, simple 
3at efiectUal, which they have from time to time introduced Into 
■he construction of their instruments for compensation in wear 
ind tear. In these and other similar matters of recent years, 
Messrs. Swift have shown themselves constantly on the alert 
or improvement. In the excellence of their iV-iO' homogeneous 
Ml immersion, they have produced on English -made lens of 
Urtt-rate capacity which is a marvel of cheapness ; and it must 
mfc be forgotten that in the early days of the modern student’s 
nicroscope they were the first to Introduce the Jackson type of 
iland, Ji|st as we believe it was the Englishman Collins who 
imilarjy first produced the Iris-diaphragm, which, like it, was 
1 triumph for British manufacture. 

The Report of the U.S. National Museum, under the dlrec- 
ion of the Smithsonian Institution, for the year ending June 30, 
1900^ Ip, as usual, remarkable for the many interesting pipers 
t contains and the wealth of beautifully executed illttstratlans 
accompany them. The first part of the volnnie contains 
he report 6f the assistant Secretary, and Includes sections con- 
nbutad by the head curators of the departments of anthro- 
Mlogyi biology' and geology. Part 11,1^ makes up nearly 6qo of 

73^ ^ whkh the report runs ; it control seven con- 

xibutlonSf some of which may fiUfly be called monographs. 
Mr. II, HoUnea, head of Che anthropologleal department of 
be nfoseum, desoriM his snthrdphlogical studies In California, 
Ms obfitV^Uonr being fUoArMd wltb fiftf excellent plates, 
rhe thU baskets made fay the Tulau Indiana and the 

el^niDg , IneldeQts iii. tMr evoyd^y Iw are particularly 
dkfe An exbanstlve Study of aboriginal dimer loan harpoons, In 
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which they are treated as a study in ethnic distribution and in- 
vention, 18 by Dr. O. T. Mason, the curator of the diviiion of 
ethnology. Nineteen plates and nearly a hundred figures 
accompany this article. The Commisaioner of the Imperial 
Maritime Customs Service of China, Mr. A. £ Hippisley, gives 
a sketch of the history, with twenty-one plates, of ceramic art 
in China, and supplies a catalogue of the Hippisley collection 
of Chinese porcelains. The remaining papers are, "Contri- 
butions to the History of Musical Scales," by Mr. C. K. 
Wead, of the U.S. Patent Office j "A Collection of Hopi 
Ceremonial Figments," by Mr. W. Hough ; a " Descriptive 
Catalogue of the Collections of Gems in the U.S. National 
Museum,** by Mr. Wiit Tassin ; and a catalogue of the meteorite 
collection, by the same author. 

Mbssrs. C, Griffin and Co., Ltd,, have recently pub- 
lished a ninth edition, revised and enlarged, of Prof A. Jamie- 
Eoq’s Elementary Manual on Steam and the Steam Engine." 
From the same publishers we have received the fifth edition of 
Prof. Jamieson’s " Elementary Manual of Applied Mechanics," 
which has also been enlarged. 

A NUMBER of stereoscopic slides of scientific interest have 
been prepared by Messrs. Erdmann and Schanx, Bedford Hill, 
Balham, London, S W. Among the subjects represented are 
type studies from India oUd Ceylon, hoar-frost scenes and wild 
animals. A compact and effective stereoscope with aluminium 
hood IS supplied by the same firm. 

Two more volumes belonging to the ScUntia scries, 
published in Paris by M. C. Naud, have been issued. One, 
No. 14 of the biological senes, by Prof. A. Imbert, of the 
University of Montpellier, is enUlled '* Mode de Fonctionnement 
^onomique de TOrgamsme " The other. No 20 of the 
physico-mathematleal series, is by M H. Laurent, " Sur les 
principci fondamentaux de la Th^rie des Nombres et de la 
G^ometrle." Each volume is a short monograph giving the 
present slate of knowledge of the subject surveyed. 

Thb thirty-fourth volume of the Proceedings of the London 
Mathematical Society, which has now been published, contains 
the papers communicated to, or read before, the Society from 
March, 1901, to April, 1902, and some of the contributions 
included in the publication are of high mathematical interest 
We have also received the second volume of "Mathematical 
Questions and Solutions from the EduccUional Times *’ The 
collection is edited by Miss Constance Marks, and Is supple- 
mented by papers and solutions which have not hitherto been 
published. 

The volume containing the physical papers of the late Proi. 
Henry A Rowland, the preparation of which for publication 
was announced In April of this year, is now nearly ready for 
distribution to its subscribers. It has been edited under the 
direction of a committee, consisting of President Remsen, 
Prof. Welch and Prof. Ames, who have made every effort to 
present to the world, In a suitable form, this memorial of their 
colleague. The price of the volume will be one guinea per 
'ca^ for orders sent in advance of publication, after which the 
price will be increased. Orders may be sent to Prof. Joseph S. 
Ames, Johns Hopkins Univanlty, Baltimore, Maryland 

A BRILLIANT address on "The Rise of the Experimental 
Med^od in Oxford '* was delivered by Prof. Clifford Allbutt 
before the Oxford University Scientific Club last May, as the 
nlhth Robert Boyle lecture. An absnaot of the addreu was 
gfiveb in these columns on May 12 (p. 90), end readers of It 
oo^^k foil to be struck by the richness and chArm of the 
s^^ in ^ch Prof. Allbutt dealt with his subjecL The 
l^cqilplrte discoREse, which hu now bean published by Mr 
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Henry Frowde kt the price of one ihllling net, ihonld ' be 
obtained by everyone 'intereeted In the hlitary of sclenbe. 

lit e comiDimicBticMi publbhed in the May namber of (he 
Tramaciioni of the AmenCan MlcroKopicel Society, Menri. 
Whijiple and Parker dlacuis the connection between the a&6iiiita 
of oaygen and carbonic acid diuojvcd in natural waters and the 
occunence in tbesc of mlcroKopic organiima It baa long been 
Irriown that exhaustion of nitrates takes place in ground 
water supporting a vigorous growth of algs, and It has beeh 
assumed that nitrates are ihe fundaoienul factor in the 
development of these. Nitrates are indeed important, but the 
Inadequacy of this explanation became msnifest when it waa 
observed that some water, comparatively poor in nitrates, at 
times supported large growths of algz. The authors point out 
the apparent importance of carbonic acid, and expre|jf^ the 
opinion that the alga are ioRuenced by it more than by ^be 
nitrates. The study of the number of organisms in watM at 
different depths has given some interesting results. Water 
taken from Lake Cochiluale was found to contain the following 
numbers of Mallomonas per cubic centimetre : — 

Depth In feet .0 10 30 30 40 50 

No. of organisms o o 1454 548 112 88 

At the surface and throughout the circubting water above the 
thermocline, oxygen was abundant, but carbonic acid was absent 
Near the bottom of the lake there was carbonic acid, but no 
oxygen, whereas just below the thermocline both gases were 
present, and as Mallomonaa is a chlorophyll-besnng organism it 
found there conditions favourable for its development. 

The addilicms to the Zoological Society’s Gardens during the 
past week include two Kusimanses (C/vutinAus e/fisru/w), 
a White-crested Tiger Bittern {Tt^isoma hucolophum)^ a Great- 
billed Touracon {Turacus macrorhyftchus)^ a Sharpe’s Wood 
Owl {Symium nuchak) from West Africa, presented by Mrs. 
Hurst; a Mute Swan {Cygnus olor\ a White-fronted Goose 
{Anser alhtfrom)^ four Widgeon {Afareca p€Uthpe\ two 
Pintails {Dafila oci/fa), four Pochards {Fvhgula. fenna), six 
Common Ducks {Aftas fiasras) European, two Black Swans 
{Cygfiits a/ra/us) from Australia, presented by Mr W N. 
McMillan ; a Persian Gazelle {^zeUa sudgaetfrosa) from 
Ceniral Asia, presented by Mr. B. T. Ffinch ; two Emperor 
Boas {Boa iMj>€rator) from Central America, presented by 
Dr. Hans Gadow, F.R.S.; a Thick-tailed Opossum {Didelphys 
crassifaudatus) from La Plata, a Blue-fronted Amazon {Chry^oks 
oestiva) from South Amenca, deposited. 

OUR ASTRONOMICAL COLUMN 

Variation in Magnitude of a Ohionis — Mr D„ E- 
Facker, of Birmi^ham, has recorded, in a letler to No.. ^5^1 
of the Engluh Michanic^ the obseivalioD that a Orionis is in- 
creasing in brightness. Although a known variable, its genj^^ 
vaiiationi for the past thirty years have been so minute as to 
altract no MtJcular attention, but Mr. Packer says that, on the 
night of October 15, the star was distinctly brighter than 
CaTClIa and o|ily slightly less bright than Sinus 

Herschel recorded very marked variations in the magnitude of 
this star between 1836 and 1840, and Sir W. Huggins noticed 
variaunns in iU spectrum during a second period of variability, 
i849-<^i85a Mr. J, E. Gore confirms Mr. Packer's observ- 
ations. 

The Nebula around Nova Persei.— Prof, C. D. Perrine 
publishes, in tbe BulUUn (23) of the Lick Observatory, several 
reproductlonf, «jm 1 the measures, of the excellent photographs 0/ 
thfr nebula around Nova Persei which were obtained with the 
Croasley refledor, and he also discuaaea the striking changes 
obacrvkil to ihu condensRUoni of the nebqla. 

Fro#WeasiWemeata of the negatives obtained on March 29, 
1901, Arid JUAuarv lo-ii, 1902, respectively, it appears that the 
tnne fling of nebuloiity is evpanding radially, at aoaxerage rate of 
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l"'4 per day, whilst the outer ring is sltaUuly expudiiu e'^'S 
per day, llicse measurements of the (nocr ring woukT carry 
It bock to the Nova on Febriuiy 8, 190J, whilat the outer ring 
la similarly earned bock on Fetouar^ 1 J^I 7 I both the plates 
give the same dales. This does not imply the prior formation of 
nie inner ring, for, considering (he uncertainties of measurement, 
Perrine suggests their contemporary origin. 

Manjy suggestions have been made to explain the apparent 
velocities of parts of the nebula, the two chief explanations 
being the transition of material panicles, and the propagation of 
a wave of light through, and rcRection from, the Ane particles 
of matter making up the nebula. The former seems unlikely, 
because the movement contains a large tangential factor, whilst 
the latter theory would have to presume largely variant velo- 
cities of the light waves, a presumption whi^ is inconsistent 
with our present knowledge of light. In order to test the 
*' reAeclJon ” theory. Prof. Perrine introduced a double-image 
prism between (he plane mirror of the Crossley rcAeetor and the 
photographic Aim, and found that the light was not polarhed, 

I r. the two Images were of equal iniensiiy. On polarising the 
light from a Lyrz and treating it in ihe same manner, he 
found that the mirrors of the instrument had practicalJy no 
effect on polarised light. 

The Anal result points to the existence of little or no polar- 
isation in the light from condensation D, and, with 
certainty, in that from condensation A, and therefore refutes ibe 
reflection theory. 

Coronal Disturbance and SuN-STtors.— In No. 98 of 
Popular Astronomy^ Prof. Perrine demonstrates the close con- 
nection between the coronal disturbance, photographed at 
Sumatra during the total eclipse of 1901, and tne group of sun- 
spots and exlemive faculz which came round the Umb of the 
sun on May 19. 

From photographs of the solar disc obtained at Dehra-Dun, 
India, between May 18 and 28, inclusive — of which copies were 
kindly supplied to Prof Perrine by the Astronomer Royal — it 
IS seen that a' fairly large group of spots and faculz came round 
the limb on May 19, and that at the time of the eclipse Ihi*! 
group would be very near to the limb The position angle of 
the spot, as projected on to the limb, was 60° '2, whilst that of 
the apex of the coronal disturbance was 60° o, and during the 
eleven days under observation this was (he only group of spots 
photographed This shows conclusnely that the spot and the 
coronal disturbance were in the same line of sight, and further 
reductions have shown Ihe probability that the origin of the 
coronal disturbance was also near to the limb at the time. The 
long, thread-like prominence seen projected almost tangentially 
from the sun’s limb during the eclipse appears to have emanated 
from the same group of spots ana facule, so that, in this case 
at least, all these phenomena appear to have had a common 
origin, 

’^is B^regation of related phenomena seemed to point to 
the possibility of the existence of a great disturbance in the 
solar atmosphere on this date, and a further investigation was 
made in order to discover .if any measurable displacement of 
the coronal masses Look place in the disturbed region. The 
photographs compared were taken at an interval of Ave 
minuics, and no measurable displacement can, with certainty, be 
traced (hereon ; from this we may conclude that the velocity 
across the line of sight was less than twenty miles per second^ 
A comparison between the photographs obtained at Mauritius 
and Sumatra, respeciively, with an interval of one-and-a-^lf 
hours, would probably decide this question of movement. 

The Variable Star 13. 1902, Lyra^ —Further observations 
of this Algol variable have given the following results 

Approximate position for 1900, igh. 12m. 31s. +32” 1 4' '8 
Range of magnitudes, 10 98 to about 12 8. Ferjod, 3d. t4h. 
22m. 21s. J, 

The Variable Star Committee of the Astronomlsche Gesell- 
Bcfaaft has assigned to this star the designation R.V. Lyrz 
{AUronomucAe NachrichttH^ No. 3621). 

New Variable Star, 15,1902, DBLPHiNi.^Dr. Anderson, 
of Edinbuigh, has communicated to No. 3S21 of the AUro- 
nomiHha NathrukUn his obeervation that a star, not men- 
tioned In the B.D., but having the approximate position R.A. s 
2oh. 3401 43B., Dec = + ii 2i'-5 (1855 'o), has proved to be a 
variable. 

Assigning themignitudei 9*5, 97andii*3 toB.D. + li"'4353, 
B.D. + ri 4358) and a lUr tmving the approximate poiKiOB 
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20h. 34 tti* 37 *. + 11" i 8''5, respecliTely, the followine oiagnl- 
ludei have been observed for the newly discovered variable 


Date, 1901 

Sej^tember 

4 

Magniiude, 

96 

Tl 

6 

9 6 

fl 

24 

98 

October 

25 

9*8 

7 

I0'2 


EDUCATION AT THE BRITISH 
ASSOCIA TION, 


'FHOUGH the younmt offipring of the British Association, 
^ the Section of Educational Science has developed so 
rapidly that its growth in strength and influence is being 
watched with interest not unmixed with anxiety by several 
[>r the older sections. Most of the meetings devoted to the 
discussion of educational topics were largely attended this year, 
and all of them have been reported in detail, thus showing that 
science in education and education in science appeal to a wide 
public. The Section provides a platform on which it is possible, 
not only to stale the place science should occupy m the curricula 
of school and college, but also to describe the character of the 
instruction which should be given, and to construct an orgnnic 
educational science out of the disjointed body of opinion It is 
easy to see that, rightly directed, the work of the Section may 
have an important influence m determining lines of progress in 
education ; and the success so far achieved justifies faith m the 
promise of the future. 


One characteristic of the proceedings of the Section is espe- 
cially noteworthy Instead of accepting a variety of papers on 
diverse disconnected subjects, each meeting has been i^voted to 
the discussion of a specific matter introduced by one or two 
papers. AttenLion has thus been concentrated upon definite 
poinls, and it has been possible to obtain the expression of com- 
petent opinion around them. Imperfections of scope and 
method have been pointed out, difficulties described and re- 
formi advocated with a breadth of view and maturity of experience 
which command the attention of the educational world 

As an instance of the effect of the work of the Section, 
mention may be made of the discussion on the scope and 
teaching of elementary mathematics, opened last year by Prof 
Perry, which led to tne appointment of a committee with Prof 
Forsyth as chairman In the report presented by this com- 
mittee, several desirable reforms were indicated, all of them of 
a kind capable of adoption by teachers and examiners The 
committee considers that different methods of teaching malhe- 
matics might be adopted for different classes of students, and 
corresponmng types « examination should be used Emphasis 
IB laid upon the recommendation that the teaching of demon- 
strative geometry should be preceded by the teaching of practical 
and expenmentsd geometry, together with a considerable amount 
of accurate drawing and measurement. In demonstrative 
geotneliy, no single book should be placed m a position of 
BUlhorityj nor ahould there be a single syllabus in control of 
all exanisatloiis. It is recommended that some association of 
arithmetic and algebra with geometry is desirable in all cases 
where this may be found possible. Examining bodies are 
advised that no candidate should be allowed to pass unless he 
gives endence of some power to deal with questions not in- 
cluded in the text-book adopted. With re^rd to arithmetic 
and algebra, regret is expressed that the decimal system of 
weights and measures has not been adopted m this country. 
Graphical methods should be used wherever possible, and 
tabl^ of simple functions should be introduced as soon as the 
student is capable of understanding the general nature of the 
functions tabulated. 

In opening the discussion on points arising from this report, 
Mr. A, W. Siddonr described the recommendations of the 
MathematicaJ Association Committee, of which he is honorary 
srcreuty. Like the British Association Committee, that of the 
MatheiDBiica] Association recommends that a first introduction 
to gemmatry, and to each new branch of geometry, should be 
uxperltnenUl with the nae of Instrumeau ojid numerical measure- 
menu and ealcttlations. So far as deductive geometry is con- 
Mr. Siddoni pointed out that there igem to be four 
altcrnadvca 3^1) To have no one syUabus placed in the 
pontuMi of avtAiwlty; (a) to replace EocUd by ewe standard 


syllabus j (3) to modify Euclid by omission and readjustment j 
(4) to retain Euclid in its present form 

The Mathematical Association Commillce has recommended 
the adoption of a modified Euclid ; it is considered that the time 
is iVQt yet ripe for the proposal of a standard to be adopted finally 

m place of Euclid. The modifications proposed include ■ fi) 

The omission of some propositions which do not help on the 
course or which should be regarded as axiomatic , (2) improved 
methods of proving other propositions, including the use of 
hypothetical consiructions ; (3) the addition of a few proposi- 
tions ; (4) the adoption of Playffiir^s axiom and the "limit" 
definition of a tangent ; (5) the use of angles greater than two 
right angles ; (6) that the exact treatment of incommensurables 
be regarded as a branch of higher mathematics. 

The discussion upon the two reports was distinguished this 
year by the fact that mathcmalical masters from several public 
and other large schools were present and took part m it It is 
evident from the opinions expressed that reforms in the directions 
advo^ted by the two committees would be welcomed by many 
leacKcfrs ^ 

Maihematical ideas can be obtained by means of FroebePs 
boxes of geometrical solids and simple plane figures, but the 
school work after the kindergarten is not usually conducted on 
the same sound and systematic plan. An address on the sub- 
jects to be taught a.s science in schools and the order in which 
ihey should be taken, given by Dr. C W. Kimmins, indicated 
desirable directions of study Dr. Kimmins pointed out that 
the great reforms which have taken place in recent years in the 
teaching of science in schools have been due in large measure to 
i the Dnlish i\&socia(ion report on the teaching of chemistry, 

, Similar reports are needed on the Ceachin^^ of other subjects 
' suitable for instruction in schools, and it is hoped that the 
commiUcc appointed on the teaching of botany will be of value 
in this connection. 

Dr Kimmins suggested that the interval between the kinder- 
garten (pupils five to eight years of age) and the experimental 
I science course ahould be utilised for suitable nature-study 
I teaching During this interval, thorough instruction should b-* 
given ID practical mathematics, including the mensuration which 
I is generally taken as part of the experimental science course 
This should be given m the time devoted to mathematics, not 
science Finally, it was considered that the subjects requiring 
special attention arc the teaching of natural history and botany, 

I and the correlation of science and art teaching 

When experimental science is introduced into schools, the 
best course of practical instruction to follow is one based upon 
heuristic principles, such as that which has been introduced into 
Irish national schools. Mr W Mayhowe Heller, who has 
organised (he work, described the methods and results of the 
scheme The Commissioners of National Education, in taking 
steps to introduce practical instruction into their schools, are 
atrempling to do the work accomplished in the towns of Eng- 
land and Scotland by local educational enterprise. In elementary 
science, the typical course for boys and girls is based on the 
1889 recommendation of the British Association Committee 
Teachera attending training courses have to perform all experi- 
ments of the course themselves. Free equipment grants of ap 
paratus for manual mstrurtion and elementary science are given 
to necessitous schools Very few schools at present have labor- 
atoriei, but at the same time a great deal of individual experi- 
menting can be accomplished Object lessons are allowed as a 
substitute for a systematic course of instruction in experimental 
science, but these must attempt to achieve the same results as the 
science lesson, viz accurate habits in observation, work, de- 
scription and reasoning Practical instruction of this kind is of 
the highest importance to Ireland ; for upon its successful intro- 
duction into the national schools depends the future of technical 
instraction. 

The position of science in Irish intermediate schools was 
brought before the Section in two papers, one by Mr. R. M. 
Jones, head-master of the Royal Academical Institution, and 
another by Mr. T P. Gill, secretary of the Department of 
Agrkmiture and Technical Instruction Mr. Jones gave a survey 
of the working of the new scheme of intermediate education and 
indictted the probable tendency of devdopmeots, Practical 
work in physics and chemistry has been introduced into inter- 
mediate schools, the scheme followed being that of the De- 
partmekt of Agriculture and T^hnical Instruaion. The result 
IB that laboratories in- which simple measurements and weigh- 
ipgs #aii be conveniently carried od have been provided in many 
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Khoohj RAd tbe mil doaa Ui theoi U of a moot 
charactei both to teacher and pu^ 

Tba 8cl»iiee pcoerammefeEthc Inah intormedute or lacondaiy 
scboola m with by Mr 0111, who though by training and 
inclination a hamanjMp exproced bij comploce aatiafacdon with 
the ainw and acope of the acheme. The programme was intro- 
doced tor three reaaona, which Mr, Gill expressed as folldwi 
First, becauH we believe that science naa a part as well as 
letten in the scienoe of general education— (remember, 1 am 
speakliy now only of the science part of the programme, and 
only Of the seco^ary schools)— and, aeconaty, because the 
teaming of experimental science according to this programme 
invpivet a metnod now commonly called the heuristic method, 
which we believe has a great educational value and may be 
applied to the advantage of Che study of other subjects as well 
as adence. The third reason is the special value of science in 
connection with technical Instruction." 

Mr. GiU confessed that in admitting the claim of science in 
general education, and standing as its cnampion, he did so as a 
convert, and one who has bwo brought to that realisation of 
the power and value of science which is forced upon every 
modem man. "Scientific physics," he remarked, "which 
have now thelx recognised place in public instruction, are ad> 
mittedly no more difficult to learn or to teach than or 
Greek, and in our Irish public schools ac the present time 1 
venture to say Latin and Greek are not so well taught as our 
experimental science, with all the great drawbaclu and the 
dimculbei which have beset us in toe endeavour to provide 
leaching power^ The secondary school which has to do with 
the future leaders, the industrial and Intellectual leaders of the 
country, would hudly be true to its function as a preserver of 
the equipoise of general knowledge, would hardly be a living 
Institution inform^ by the spirit of the age, if it foiled to take 
notice in its curriculuni of the place science occupies to-day 
in the mental and material life of society." 

Dr. W. f. M. Starkie, Kealdent Commissioner of National Edu- 
cation In Ireland, created a sensation among Irish educaiionista 
by a paper in which he criciciied the recent reforms of primary 


and secondary education, undertaken with a view to their co- 
ordination. He condemned the rnsnagcrLal control of national 
■chooU in Ireland, and pleaded for that which every civilised 
country in Europe^ has long since attained — a single local 
authority for education outside of technical schools and univer- 
sities. Nothing can be done, however, until educated and inde- 
pendent laymen come forward in sufficient numbers to make 
tbeic influence felt on such authorities. 

As rewds English schools. Dr. J. H. Gladstone read the 
report of the committee on the teaching of science subjects In 
elementary schools ; but the changes which have been caused 
by the introduction of the Block grant in place of the former 
examination grants have made it difficult to arrive at definite 
information as to the number of pupils receiving Instruction in 
science. It is felt that the time has now arrived for a general 
survey of the progress made since the committee was appointed 
in 1879, and such a statement will, it is hoped, be presented to 
the Association next year. . 

Before any subject can be taught with success, the health of 
the pupil ana the training of the teacher have to be considered 
A preumlnary report of the committee on the conditions of 
heiuth essential to the oaring on of the work of instruct ibn in 
schools was presented by tioT C. 5 . Sherrington, F R.S. At- 
tention has so far been directed to the following points : — The 
periods of day appropriate for different studies, the len^b of 
lessons, and periods of study suitable for children of different 
ages ; anthropoiOetrical and physiological observation forms in 
"hse in vaikma ^ooU with a view to preparing a typical form 
for general use t anthiopometriaal and ^yslolagi»l observ- 
ations recorded fo difierent schools for a series or years on the 
same children ; bvestlgationi into the causes of defective eye- 
aighc in school Children and a definition of the oonditiona 
necessary for prdiervhiD the sight ) the prsctical knowledge of 
hygiene possessed by school tesdiers. Much interesung infer- 
madon has been collected and tabolated, and it is ho^ tluit 
When the final re|port is presented next year some action will be 
taken upon its regomniendadoii. 

Gitran pupils in a condition to study with profit, it Is desirable 
that ^ teachcie should be tnined to mrect tbeii mental 
acdvi| 9 ee» In a paper on the preliminary tmlniog of teeeherei 
wHh^pedfol refeffQce to women, Mm L, £.. WiiJterdescrlbed the 
various aveofoee to qualificadoo u teachers in elementary 


schools, and voggested some practicable Improvetnenu in the 
courses of study pursued between the ages of about fourteen and 
eighteen years. She condemned the excesrive book-work which 
meet be done by pupil teachen who desha to pass their 
examlnstlons, especially when scientific suhjeets are concerned. 
It was urged that in every pupil teachers' school or centre the 
students should be taught ( 1 ) now to read books with permanent 
profit ; (2) how to increase their knowledge practically by 
simple ex^riments as distinct from book-work, 

In the course of a brilliant address. Prof. H, L. Withers 
pointed out^ that the problem of the training of teachers Is 
essentially different in a primary and secondary school. In the 
former a considerable, though incomplete, system has been in 
existence for the beat part of a century, while in the latter the 
provision made is still so defective that at least in the case of 
boys* schools it may be said that we have everything to do from 
the beginning. For the primary teacher large Government 
grants are given, while nothing is ax yet allowed for the 
MCondanr. Primary schools are fairly homogeneous. Secondary 
schools display a great multiplicity of types, social and educa- 
tional, day and boarding. The problem in the two cases was, 
therefore, treated scpamtely by Prof, Withers. As regard! the 
latter, it was remarked that the multiplicity of types U so great 
that anythin like a single stereotype system of training would 
be futile. The secondary schools themselves must take a large 
share in framirig an elutic vanety of systems, and the training 
provided must m consistent with all that Is best and strongest 
in our existing tradition Analogy with other professions sug- 

f ests that a combination between the great schools and the 
Jniverslties is essential for the institution of a complete system 
of professional training. Though in several respects the posi- 
tion of men as re^ras training is quite distinct from that of 
women, yet for the purposes of both who desire to obtain 
their professional training at universities, each university should, 
for the future, be equipped with a department of education as 
effective as its departments of law and medicine. As much as 
possible should be done to refer students to the pnnciples of 
mental, moral and physical science, upon which the theory and 
practice of education must ultimately be based. 

In secondary schools a knowledge of educational principles is 
not regarded as of much importance, and young men go to 
them to teach without having received any training. In the 
course of time some of them became good schoolmasters, gain- 
ing experience at the expense of their pupils. In such cases 
the school has the same relation to the teacher as the workshop 
to the engineer, but there is little doubt that the master and the 
eni^neer should receive some practical training before under- 
taking profaslonal duties. Prof. Perry's presidential address 
on the training of engineers was discussed at a joint meeting 
with the Section of Engineering. Among the points brought 
forward In the course of the discussion wece, that it would be ati 
advantage If students of engineering could spend five months 
each year in a workshop and five months in a technical college ; 
that ^eliminary training in habits of observation and accuracy 
was of the greatest value ; that teachers should be kept in close 
touch with the practice of their professloD, and their laboratories 
should be equipped with modern tools and machinery ; atid that 
we have little to learn from Germany in the matter of education 
or of turning out work, but much to learn as regards financial 
ability and the science of commerce. 

LAnguage u an important factor in determining corometcial 
developments. It is therefore worth whUe to eonOtder Sir 
Frederick Bramweli’s suggestion that the great commercial 
nations — the United States, Germany, France and Englantl— 
^ould each adopt a common language to be learnt in addltloa 
to their own, in order to facilitate inteicomuninication and mVe 
the trouble of learning several languara for buslneBS pucpoaei. 
Italian was suggestM as a suitaUe language for the purpose, 
because it is easy of acquirement, founds upon a claosic basis, 
and could be adopted without arousing feelings of jealousy 
among the nations accepting tL Latin was aUo suggested as a 
suitable common languue, as it was in medueval limes. 

Many people believe that English will in the course of rime 
become the language of commerce, but if this is to be reallaed 
more attention must be paid to the teaching of our mother 
tongue in schools than is usually the caae. Mr. F, T. Hartog 
dealt with this snbject in a paper which led to a good dliioumom 

I He held that a mastery of our language is as ndceomiy for the 10- 
caffed pmctleaJ uses of the leaders in war, diplomacy, aelMCc 
and commerce os for the historian and the philosopher. Though 
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an the gfoqndi t>S atjjity Engluh ought to be given an Important 
place In Che school cuirtculum, it is one of the most neglected 
subjects. The result is that few boys leaving school are able to 
write a good letter, and many adults are unable to describe 
thJagfl or events in precise terms. On this account many mis* 
leading atatementB are made which might have been avoided. 
Mr Hartog pleaded for the rational and systematic teaching 
of the mother tongue in our achools. By neglecting this sub- 
ject the teacher is deprived of a very powerful instrument of 
education. Prof. G. M. Minchin gave, in a paper, a number 
of examples of the misuse of common English words and ex- 
pressions, among them being split Infinitives, wiikout instead or 
unless^ misplaced shail and uri(/, and many others which should 
be avoided by all who desire to use words in their correct sense 
and place, and preserve our language from harbansms. 

Other subjects were considered during the meetings of the 
Section, but limitations of space will not permit descriptions of 
them, or of the many valuable points brought forward by 
speakers in the discussions. It was evident from what was 
read and said that a large amount of material of interest to men 
of science and practi cal teachers is available, so the Section Is 
likely to be even more active in the future than it has been 
during its two years of existence R. A G. 


BOTANY AT THE BRITISH ASSOCIATION 

semi- popular lecture was given on Monday, September 

^ 15, by Prof. F. W. Oliver, on ancient and modern seeds. 

The lecturer gave a clear and interesting description, illustrated 
with lantern slides, of the gradual evolution of the seed, and 
dealt with some of the more interesting questions concerning the 
morpholep of various seed structures 

On Friday, September 12, the botanists paid a visit to the 
Belfast Botanic Gardens, and under the guidance of the able 
curator, Mr McKi mm, inspected the extremely interesting fernery 
which has recently been constructed. On Tuesday afternoon, 
the Rev. C. H Waddell, the indefatigable local secretary of 
Section K, conducted a botanical excursion to Colin Glen. 
After an interesting ramble, the members were entertained to 
tea by ,Mr. and Mrs. Kidd, whose kindness was much 
appreciat^. 

Much interest was taken in a collection of characteristic 
Australian plants, exhibited by Mr. Thomas Steel during the 
meeting. 

Prof. I. Bayley Bajfour, F.R S , exhibited and described 
specimens of the various forms of Enca Uirahx found in 
Connemara. Mr. James Stirling, Government Geologist of 
Victoria, in a paper on the flora of the Australian Alps, dealt 
with the origin and distribution of the mixed types of plants now 
growing on ihe highest altitudes over south east Australia, and 
their correlation with other Alpine and the Tertiary floras of 
the region. 

Mr, R, Lloyd Praeger read a paper on the composition of the 
flora of the north-east of Ireland This area includes the 
counties of Down and Antrim, and the flora numbers 820 species 
of flowering plants and vascular cryptogams, the total flora of 
Ireland being reckoned at 1020 species. There is in the local 
flora an almost complete representation of British type plants 
English t^pe plants are rather poorly represented. Scottish type 
plants reach in Antrim their maximum for Ireland ; in Down 
diey are somewhat fewer. Of Highland type species there is a 
fair raprewntation ; Antnin, thouA of less elevation, contains 
more Alpine plants than Down. Gemamc plants are extremely 
few in Iielana. In Atlantic type plants, Down and Antrim are 
comparatively rich. 

Mr, Hoibert Wright (Ceylon) contributed a paper on foliar 
periodicity in Ceylon, in which hp showed that some trees 
undergo complete defoliation twice per year ; others exhibit 
incremental foliar activity several times per year, In addition to 
a complete annual renewal. The irrcguluity of foliar periodicity 
IS very pronounceri. There is not a nfdbth when all the trees 
ore In full leaf. 

In the department of plant physiology, Prof. J. C Bose, of 
Calcittta; gave an Interesting , demonstration, illustrated by ex- 
on the response of pLnUs to stimulation {vide Joum. 
^D, Soe., xuv,, 1900^ Mrs.iDp H, Scott gave an account of 
the ihovefo^s of the Bower-buds and flowers of Sparmanmia 
up to ' the time of the setting of the fniit. At first the 
buds haitg fJl fo one plane f each bud has a jomt on the |UJk# 1 
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which IS much swollen below the flower. The buds rise one by 
one from the drooping position to the horizontal ; then make a 
sharp curve inwards, and just before flowering the bud hangs 
down in an exactly vertical position. The (lower!) open during 
sunlight at a temperature not below 60" K (15” 5 C ), so that on 
a cold day perhaps only one flower and on a hot day three or 
four may be open at the same time The flowers reopen for 
several days , during this time they gradually take up a vertical 
positionp pollen often being formed for five or six days Then, 
if fertilised by bees, the flower-stalk falls again into the hori- 
zontal position, from which it rises again as the fruit ripens 
Mr Barnard and Prof Allan Macfadyen, in a paper on luminous 
bacteria, stated that these organisms re<juire particular and 
exact conditions in order to exhibit their luininou-s properties 
They must have a suitable nutrient soil containing such propor- 
tions of salts as shall render the medium isotonic A supply 
of free oxygen is essential ; in the absence of oxygen the 
organisms live, but are non-luminous. The luminosity appears 
to be due to the vital processes of the cell, and an exposure 
to ,tbe temperature of liquid air does not destroy it. 
Prof, iMacfadyen and Mr. Rowland also contributed a paper on 
the suspension of life at low temperatures, m which they snowed 
that ten hours' exposure to the temperature of liquid nydrogen 
(about - 252“ C ) had no appreciable effect on the vitality of 
the various organisms (bacteria and yeast) tested. Miss 
Gabrielle L C. Matthaei (Cambridge) described experiments 
on the effect of temperature on carbon dioxide assimilation in 
the leaves of the cherry laurel The lowest temperature at 
which assimilation could be detected was - 6'^ C. This is 
the first well-established case of assimilation below o" C. For 
temperatures between -6'" C and 33® C it was found that 
assimilation is affccled in exactly the same way ns is resplralion. 
Provided the illumination is sufficient, the assimilalinn increases 
with the temperature Dr Henry H. Dixon (Dublin) gave an 
account of some experiments made to determine the resistance 
of seeds to high temperatures. The maximum Lemperalure to 
which the various seeds were exposed and still retained their 
germinating power varied from 90 C. to I2i“ C. The president 
communicated a paper by himself and Mr. H Jackson on the 
germination of fatty seeds. In the case of Ricinus, the reserves 
consist mainly of oil and aleurone, hardly a trace of carbo- 
hydrate being present In germination, the oil diminishes and 
both cane sugar and glucose make their appearance, accom- 
panied by the formation of lecithin, a fatly body which contains 
nitrogen and phosphorus- 

Several important papers on fossil plants were read Miss 
Margaret Benson described the seed -like fiuciification of 
Mtadestma membranacta^ Bertrand The foliage leaf bears 
a ligule in a longitudinal groove with thickened b^e and sides. 
In the sporophylls, the sporangia are inserted singly in the prox- 
imal end of the groove, and are large and pedicellate In the 
megasporophyll, the sides of the groove are completely coherent 
above the sporange, and thus form a velum The wall of the 
megasporange is composed of several layers of isodiametnc 
cells, and encloses a single thin-walled megaspore or embryo 
sac. The microsporange has no velum, and the wall is formed 
of a palisade layer. Miss Benson also described the structure 
of some sporangia found associated with petioles and other 
fragments of Lyginodvidron oMamiunu Mr. I^mox described 
two specimens obtained from Dulesgate, which show that 
Lygmpdcndron had a branching stem ; also that the branch was 
given off m the one case between two leaf-stalks and in close 
proximity to several roots. The position of the roots shows that 
they must have been aenal roots, and not, aa generally accepted, 
basal or confined to the basal regions of the stem. Mr Lomax 
also read a paper on the occurrence of nodular concretions 
(coal bolls) in the Lower (joal-measures These bodies consist 
of a quantity of fragments of short pieces of stems, dec , soine 
with the cortex, some without, some split in fragments, and so 
on. From an examinaiion of these nodules it appears that, at 
least in ihis case, these plant remains have not grown on the 
spot where wc now find them, and the author comes to the 
conclusion that the various portions of plants have been earned 
into their present position after being broken in fragments, and 
before petfification, or they have been carried from a parent bed 
after peliification. In a paper on sporangiimhoreB as a clue 
to affi^ies among Ptendophyta, Dr. D. H, Scott, F R.S., 
pointed out that some years ago he suggested the probability of 
an hpoi^lcgy between the ventral sporangiophores of Spheno- 
phyltinri or Cheirostrobus and the similarly placed synangia of 
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the Fsilotee : on this groundj iimong others, an affinity between 
the fouil and the fccent family appeared tenable. This view 
ha.*: recently been supported by Prof. Thomas, of Auckland, 
N Z , on evidence drawn from certain remarkable variations 
which he observed in the genus Tmesipteris. On the view 
suggested, the synangium of the Fsilotex is neither a reduced 
BlronUusnor a septate sporangium, but a ventral spovangiophorc 
bearing a vanable numMr of sporangia, normally two or three, 
according to the genus. Mr A C Seward, F R.S , and Mr. 
Arber gave an account of some fossil Nipa seeds from Belgium 
In the domain of plant morpholo^, several interesting papers 
were communicatea. Mr. John C Willis, director of the 
Royal Botanic Gardens, Peracleniya, described the dorsiven* 
irality of the Fodostemaceie, and showed that it extends both to 
the vegetative and floral organs The more modified types 
show a progressive increase in dorsiventrality of the vegetative 
^stem followed throughout by an increase in that of the floral 
The same senes, regarded ecologically, shows that though the 
flowers are steadily more and more zygomorphic — a condition 
usually regarded os an adaptation to insect visits — we hav'e here 
flowers which stand stiHly erect, and are more and more anemo- 
philous and autogamous. Miiis Sibille O Ford (Cambridge) 
gave an account of the morphology of the Araiicanete, which 
include the two genera Araucaria and A^alhis , they are charac- 
terised by the regularity of their branching and the persistence 
of their leaves The apex of the stem shows no definite apical 
cell, but B somewhat irregular dermatogen. Well-marked 
annual rings may be found in the wood, and bordered pits 
are found on the tangential walls of the latest formed 
summer wood Mr Herbert Wright (Ceylon) described the 

sex relationships in Ceylon species of Diospyros. These 
plants have hitherto been regarded as diofcious, but he finds 
from an examination of fresh material frequent departures from 
this condition, some being monrecious, oihers dicecious and 
polygamous, and others diaciou', monutcious and polygamous 
Mr Worsdell gave an account of the various theories as to the 
nature of the sporangial integuments in various groups of plants 
The author maintains Celakovsky’s view that in the ferns the 
sonfer^us segment of pinnule ^ bearing as a rule sporangia on its 
lower (dorsal) surface, is the homologue of the outer integument 
of the ovule m Angiosperms, and indusiitm that of inner inte- 
gument Mr Worsdell also read a paper on the nature of the 
vascular system of the stem in certain dicotyledonous orders, 
in which he comes to the conclusion, from anatomical data, that 
no hard and fast line exists between the two classes of dicotyle- 
dons artd monocotyledons The flowering stem and peduncle, 
as being those parts of the caulome which have undergone least 
modification owing to the necessities of adaptation to external 
conditions, exhibit, as a rule, most clearly tlie primitive structure 
which in the vegetative parts has become obscured. Mr £ A 
Newell Arber (Cambridge) read a paper on the morphology of 
the flowers in certain species of Lonicera The genus includes 
about seventy species which belong to the section Xyloateum 
In this secLiun, the gyncecea of a two-flowered dichasium are 
more or less completely united together. In some cohcs, the 
two inferior ovaries are united in one plane by the union of their 
receptacular walls In others they are for the most part free 
from one another, but surrounded by an outer parenchymatous 
tissue, arising from the base This tissue is the result of the 
fusion of the bratteoks of the true flowers Mr, Harold Wa^er 
communicated some of the results of his recent observations On 
the structure of the central body in various species of Cyano- 
phycese which show that, although wanting some of the 
characteristics of the nuclei of higher organisms, it must be 
regarded as nUclear m character and possibly as a nucleus of a 
simple or rudimentary type. In another paper, Mr. Wager 
dealt with the function ol the nucleolus This body, in the 
cases examined by him, appears to be intimately connected with 
the nuclear network, and contains chromatin material which 
contributes directly to the formation of the chromosomes Prof 
Oliver and Miss Edith Chick had a paper on the morphology of 
Torreyamyristicaf in which some interesting features of morpho- 
logical importance were described. 

Among other papers brought before the Section were the 
following contributions from mycologists -—Miss Lorrain Smith 
deicnbea a disease of the gooseberry which attacks the hard 
rteiti of the bushes above and below the ground level The 
inner bark la permeated and completely destroyed by the my- 
celium of a fungus. The outer bark cracks and splits, and 
sclerotia are formed on the outside or half embedded in the 
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cortex Mr Barker (Cambridge) gave an account of the fungus 
of Samsu, a fermented drink of Eastern Asia, obtained by the 
distillation of a fermented liquor prepared from rice. The con- 
version of the starch into fcrmenlable sugars is due largely to a 
species of Monascus Hitherto this genus has been placed in 
the Hemiasci on account of a supposed formation of spores in a 
sporangium, surrounded by an investment of hyph*. It is, how ■ 
ever, one of the simplest sexual Ascomycetes Mr E. M 
Freeman (Cambridge) contributed a ^>apcr on the darnel seed 
fungus, in which several new and important facts were brought 
forward H ^ 


CARLSBAD MEETING OF THE GERMAN 
ASSOCIATION OF NATURALISTS AND 
PHYSICIANS. 

'^IIE seventy-fourth annual meeting of the Association of 
German Naturalists and Physicians was held on September 
2i-2fl at Carlsbad, after an interval of not less than forty years. At 
the meeting, very naturally, the hot springs for which the place is 
famous suggested a suitable subject for discussion Geologists 
and chemists alike concentrated their attention upon them. 
Prof, van ’t Hoff, who may be regarded as the veritable 
creator of modern theoretical and physical chemistry, was 
there to elucidate the subject. Prof Meyerhofer applied the 
latest teaching of that particular science to the springs, exciting 
a keen interest by his masterly method of dealing with the 
subject, more particularly when entering into the newest dis- 
coveries with regard to the theory of osmotic pressure and of 
ions which van ’t Hoff and Arrhenius have effectively established. 
The entire organism in biology may be shown to be a collection 
of osmotic cells, enclosing saline solutions, and the movement of 
liquids in them is to a high degree, if not entirely, determined 
by the laws of osmotic pressure 

The Carlsbad springs have been again and again subjected to 
osmotic analysis, and this has led to a considerably deeper 
insight into the cause of their hygienic action than the merely 
chemical analysis which had first been judged sufflcient. Mineral 
waters of high osmotic pressure, so it has been ascertained, 
remain m the stomach longer than waters of low osmotic 
pressure, and this fact enables the physician the better to judge 
what kind of water should be selected m dealing with any 
particular affection of the stomach The study of the waters 
has been earned further, and the value of certain distinct rules 
and modified methods has been ascertained as facilitating com- 
parison in respect of osmotic pressure between mineral springs 
and liquids occurring in the human body Among other results, 
it has been shown that natural mineral waters are much more 
efficacious than artificial imitations Very possibly this is due 
to the presence in the natural springs of certain chemical sub- 
stances held m solution m such infinitesimal quantities that 
make them escape the notice of the purely chemical analyst. 
Such undiscovered ingredients may very well act by catalytic 
methods and so increase the efficacy of the solution 

That question, indeed, requires further elucidation, which is 
likely to prove of much benefit to balneological science, to the 
relief of suffering humanity. 

Another lecture of great interest was that delivered by Prof. 
Suess, of Vienna, on the nature of hot spnnp The 
mineral springs which are due to inflltration from surfue water 
go by ihc name of " vadose ” springs , they may be either cold 
or hot, according to their depth. It has been proved m the 
case of more hoi springs than one that they run along earth 
crcvBbses formed before their own on^n Thus at Carlsbad 
the springs have followed the preexisting metallic veins (ore- 
lodes) which thousands of years ago found an outlet from ihe 
interior to the surface. The Carlsbad springs yield yearly about 
5*6 million kilogrammes of Solid ingredients which originate in 
the interior of the earth and contain in correspondingly small 
quantities the same elements os the ore-lodes the course of which 
they follow. Carlsbad is therefore manifestly a “juvenile/' i.r. 
v61canic, water. Attempts made to search for an area of infiltra- 
tion (as for “vadose” waters) or to estimate the depth of its 
origin from any kind of a so-called thermal scale have proved 
absolutely futile. Nor yet can the presence of mineral ingre- 
dients be explained by the nature of the granite through which 
they run to the surface The cavities which were long stippo^ 
to have been formed by the continual effusion of 5 '88 milli6n 
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kilogramtneB of fixed ingredients annually are due to an entirely 
different cause Carlsbad, it ought to be remembered, ^Lands 
on a spathic lode of horn stone Whether its hot waters in the 
depth still precipitate heavy metals and are active in building 
up a metallic vein, reaching finally daylight in an impoverished 
state, or whether the condiUons of to-day do not admit of such an 
activity, it IS impossible to say The presence of arsenic, anti- 
mony and zinc, indeed, favours the former conclusion 

The Congress held general meetings in which very inu resting 
communications were made Thus, Prof Wther, Amsterdam, 
had much to say upon the Malay Archipelago and the history of 
Its fauna. He reconstructed, so to speak, the grc.ii budge 
between the people of East Asia and Australia Again, I'ruf 
VolJer, director of the Electrotechnical Institute of Hamburg, 
explained the foundation and methods of electrical wave 
telegraphy Communications showed that very substantial 
progress has recently been made, thanks to the theoretical study 
of the subject by Prof Braun, of Strassburg, and the practical 
experiments of Prof. Slaby, of Charlottenburg Some practical 
demonstrations of what has been called the Slaby-liraun system, 
for which the Congress was indebted to the General Electrical 
Company, of Berlin, and the Society for Wireless Telegraphy 
(by the Braun and Siemens-Halske process), of Berlin, helped 
to make the matter very much clearer 

The Carlsbad Congress, which was, according to established 
usage, held in a number of distinct sections — 28 in all — was 
opened with a very interesting address on the conslilulion of 
the molecule lof albumen, by Prof. Hofmeiatcr, iif Strassburg 
Investigation of this important subject is lieset by difficulties 
However, in spite of this, modern science has, by means of 
continued inquiry, succeeded m establishing certain valuable 
facts which promise to lead to a clear knowledge of the subject 
Thus It has been ascertained that glycocol, which is derived 
from albuminoid bodies, becomes transformed into urea "J’here- 
fore the road to further discovery must, one would think, lie 
across glycocol, and we can unconslrainedly trace back the other 
principal nitrogenous final products, just like urea, to the 
splitting up of the molecule of albumen, and vne tfcrui we 
might reconstruct the molecule of albumen from the final 
products. 

Prof Emil hischer, of Berlin, in the Section of Chemistry, 
spoke on practically the same subject in an intensely interesting 
way He wbis able to slate that he succeeded in obtaining 
Hlbuminoid substances by synthesis the possibility of which had 
so far only been dreamed of 

Furthermore, Prof Leiibc, of Wurzburg, reviewed the whole 
question of physiological albuminuria (both "manifest'’ and 
‘ ‘ latent”). He showed that in some healthy individuals albumen 
passes in the urine regularly after standing, whereas it disappears 
when the persons affected alter their position to sitting or lying 
Muscular exertion may also be productive of albuminuria, but 
only in a standing position Food of itself causes no albumin- 
uria It may, indeed, result, after the eating of raw eggs, but 
only when the person eating them has been standing Such 
disposition to albuminuria is probably owing to an innate 
greater Iransfusibihiy of the Bllraiing membrane of the kidney 
It 15 mnucuoua. Prof v Kiaelsberg, of Vienna, dealt with the 
iiubject of the thyroid gland His paper showed that goitre 15 
caused by some mineral constiiuenls occurring in certain geological 
formations and transmitted by water. In all probability, 
cretinism 13 due to similar causes, made effective through the action 
of the thyroid gland Prof, v Wettstein, of Vienna, made 
" Neo- Lamarckism ” his subject, and explained the great import- 
ance of selection ” in the developrfient of species, showing 
that hy "selection” alone is it possible to account for the 
remarkable variety of forms to be observed in the same scale of 
organisation. The argument is, however, manifestly incom- 
plete. For ** selection ” cannot account for the progress of 
development which, on the other hand, " direct accommc^ation ” 
does explain 

Prof. Penck, of Vienna, in his paper on prehistoric man, 
proved that the interval between the uloer and the younger Stone 
^e can only have been a very short one. In future, therefore, 
we will have to consider rather an advance of the culture of the 
^nger Stone age than an immigration of Neolithic people, 
^ring in mind that, according to the present standard of our 
knowledge, Europe is the scene of a prehistoric culture the 
[ginning of which lios a few hundred tlmusands of years 
back. 

So much for the general meetings. The ssclional gatherings 
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proved no less interesting and instructive In the Pednatric 
Seclion, Ur Moser, of Viinna, threw new light upon the theory, 
still to he proved, of the unity of species of the streptococci in 
scarlet fever lie h-^s used a mixture of bouillon cullures of 
streptococci from various Liises of scarlet fcvcr for iniimini'.ing 
tnimals In this way he has ubtainLil a serum from Imrses 
which was shown to possess a spLoific curative value in sc.irltL 
fever when tried m the pcilriatric clinic of the Univer-sity (Frof 
Fscheiicfi) The serum, winch was pri pared in the SeruLhera,- 
peulical Slate InsliLule (Prof K Piltaul ), has been used in the 
clinic since November, 1900 Gf 699 sr.irlet fever c.ii,es of St 
Anna Hospital, the worst were picked out and Si received in- 
jeciions It is the clinical r.spei L which in all these cases speaks 
for llic specifically curative effect of the serum If the injection 
le made on the first or second day there is no death , at a later 
period the result js 11 ss certain Theiffectof the injection is 
that the fever vanishes or subsides, the general feeling improves 
in a remarkably sliorl Lime, tlie nervous disturbances disappear 
very r.inidly, the children fcclinp surprisingly better Up to 
now it fus proved nece-'isary to inject the serum in considerable 
quantities, and the eflccL has ■somciinies liten that sensitive 
children have suffered in consequence from eczem.'i This, how- 
ever, passes away speedily without causing any injury In the 
St Anna Hospital it was found possible to lessen mortality to 
8 9 per cent out of almost 40a casts, whereas in the other 
hospitals of the town the average mortality was 1 j 09 per cent 
Yet these results were obtained under partial anplicalion of the 
method, owing to the insufficient quantities and Icpvv concentra- 
tions only of the serum being available, so that only a fraction 
of the sick eouJii he subjected to this treatment Prof Eschcnch 
s[H)kc energetically of the iwourablc auion obl^inetl with the 
serum Prof Paltauf -^‘xpresstd regret that the quantity of 
eerum necessary cannot ycl be precisely determined, as is the 
case with thi iliphtheria serum The (lovcrnment has, however, 
granted the Scrolherapeiilical Instiiute an exceptional subsidy 
of 10,000 kr so as to prufluce this scarlet fever serum in sufficient 
quantities 

fn the Section of Dentistry, Dr Sickingen furnished really 
astounding material illusiraling ilie necessity of P<*^y‘og careful 
attention to the Ictth of soldiers As a result, an appeal was 
made to the Ministry of War recommending that garrison demists 
should be appointed in the army i uriherinore, the Section of 
Hygiene adopted a resolution urging that as a means of raising ilie 
general hygienic condition of the people, special district dentists 
and school dentists should be appointed by the State and 
prohibited from engaging m privaie practice Dr Sternberg 
in the Section lor Pathological Anatomy, related ih il deatl tubercle 
bacilli may bring about the same anatomical ehangea as living 
ones, causing the death of the animals experimenUd u[Kin Dr. 
Kraus, Vienna, spoke of tlie action of iminune-ha.'inulysinL (tlie 
serum of rabbits treated prtMously with canine erythrocytes) , 
small quaniiiies of sueh serum have lieen found to produce a 
grave disease which has been characterised as n eglobinanna, 
ha moglobinuna, grave ancemia or possibly icterus. Prof 
T.ikahasi ( Fokio) spoke on poisonous fish Of such he showed 
the TeUftlune (called “ Tugu ’’ in Japan) to be the most poisonous 
of all Its ovary contains most of the poison, the next dangerous 
being the liver ; the muscles, on the other hand, are entirely 
free from the poison Accordingly, a police regulation has 
beeR enforced, permitting the sale of this fish only after the 
internal organs have been removed 

Prof Frick, Zurich, spoke nl the treatment of feverish 
diseases without alcohol, and aroused considerabit* interest in 
view of the bearing of Lbi'- matter upon the anti-aicoholic 
movement. He said that the popularity of alcohol is eniirel^ 
due to Its quality as a narcotic Alcohol, however, possesses a 
number ol qualities which make its use seriously contra- 
indicated in the ward altogether, and more particularly m 
febrile diseases Moreover, the power of resistance against 
infectious matter is aliated in the animal organism by the con- 
sumption of alcohol, and this is the reason why drinkers show 
in any kind of infectious disease a lesstr power of resistance than 
people who practise abstinence 

Another question of great interest raised in the proceedings 
was that of the "circuit of nitrogen.” Among the highly in- 
structive communications which were made on the subject, space 
wiB permit me here to mention only one Prof Meyer, of 
Gottingen, began his jwper with these words : — ' ‘ Cellulose must 
become a food stuff ” He pointed out the necessity for 
nitrogen both in vegetable and animal lifejfand the importance 
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of preserving it and turning it to practical account in the economy 
of nature. The population oi the German Empire, so he 
instancedi increases at the rate of one per cent, every year, yet 
the quantity of nitrogen provided Tor our sustenance by the 
ordinary channels remains constantly the same We shall, 
thprefore, have to Lake advantage of the free nitrogen present 
in the air, first to benelit the plants and indirectly to benefit the 
planVeating animals. It la known that small organisms, such 
as theso'Callcd nitrifying bacteria, are able to assimilate directly 
the free nitrogen occurring In the atmosphere. The immense 
importance of this economic question is understood upon realising 
that in the German Empire an area of Lwelve-and-a-half million 
acres is covered with lupins and other leguminous plants, culli- 
vattid for agricultural purposes, and that these maintain a close 
touch (" symbiose”) with the nitrifying bacteria The nitrogen 
of the air which these bacteria attract on such an area may 
amount to five million quintals, representing at the current 
market rate something like 300,000,000 marks 

In the Section of Legal Medicine, the director of the Fo|rensic 
InsliUilc of Graz spoke of the serum diagnostic of blood, and 
pointed out the difficulties and responsibiluy involved Julies in^ 
sisted upon the importance of chemical examination of blood, 
and explained some clinical apparatus which he has devised for 
such purpose, vi7 the ferrometer, the phosphometer and the 
hmmoprometer 

In the Ilotanical Section, Prof Moliach, of Prague, in his paper 
on the phosphorescence of meat, described the method by 
which it is possible to obtain such with the Certainty of a 
physical experiment It is invariably the same micro-organism 
which causes the phenomenon, namely, the Murococcus phos 
phoreus^ Cohn, a bacterium vihich has made itself at home all 
over the continent, though it may be true that il»came originally | 
from the sea. Prof. Pribram, Vienna, sjioke of the new institute I 
for biological investigation In Vienna, in which it has been | 
made possible to observe an organism during several genera- 1 
tions and of studying the piincipal question of biology, namely, 
the transmission ofacquired characters, Prof Koehman, llreslau, 
showed ihat he had succeeded in keeping mice in the best of 
health with food consisting of albuminates, carbohydrates and 
^salta mingled in a certain ratio Prof. Exner, Vienna, with the 
help of an "ucouslo-meter," demonstrated that the bad acoustic 
properties of many public rooms are due m the mam to the 
existence of an echo. Police-Surgeon Dr Schrank, in the 
Section for Ifygiene, advocated international legal proceedings 
to prevent the spreading of venereal diseases 

An important demonstration took place in the Section of 
Mathematics after Prof Klein, Gottingen, had finished his re- 
port on the present condition of the “Encyclopaedia of Mathe- 
matical Sciences." Prof. Molk, Nancy, added that this great work 
IS now being edited in common by German and French authors, 
and that this is the first occasion since 1870 that men of science 
of either side of the Vosges have been brought into active co- 
operation In the Section of Astronomy, Prof Archenhole, of 
the Treptow Observatory, mentioned that In the determination of 
the influence which sun spots have on our atmosphere, it is rather 
the pK)sition of these spots and their size on the solar disc than 
their number which enters into account. Prof Hasslinger, of 
Prague, m the Chemical Section, relates the results of his latest 
experiments by which he has secured diamonds with Gold- 
schmid’s thermite method By adding carbon 111 various forms, 
such as that of finely suspended graphite to a fused mass, similar 
to the South African mother stone Kimberlit, he succeeded in 
obtaining true diamonds, This is not only an entirely new 
method, but also corroborates the theory previously maintained 
of the natural origin of diamonds 

In the Section of Gyniecology, the conservative treatment by 
hath cures, mud poultices, hot baths, thermophor, &c., was 
forcibly advocated as yielding complete success and as well 
qualified to substitute the radical operations, while pus-formation 
COD be stopped by incision only Prof. ChrobacL, of Vienna, 
pointed out that even ao pronounced a radical as ProL Mortine 
expressed himself in favour of the conservative method. Prof, 
Kehr, of Halberstadt, gave a risum^ of no less than 730 
operations executed for the removal of gall stones. Where gall 
stones were removed from the gall bladder, mortality was found 
to be at the rate of 2 per cent., when the gall bladder was 
removed with the stones it rose to 3 per cent., and when the stones 
occurred in the hepatic duct to 6 '3 per cent. | however, by con- 
tinual practice be managed in the lo^t 200 'operations to restrict 
mortality to only i) per cent. 
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From these short notes it will be seen that there was abundant 
material of a very varied character brought under the notice of 
the Congress, and dealt with in a manner to make the latter a 
not unworthy successor of its precursors. Science generally has 
distinctly gained by Us transactions The next Congress is to 
beheld September 21, 1903 F Schuman-L Eci ercq 


UNIVERSl T y AND ED UCA TIONAL 
INTELLIGENCE, 

Oxford — The 240th meeting of the University Junior 
Scientific Club was hold on October 31, Dr A D Darbi- 
shire, Balliol, showed an interesting case of reversion 
The offspring of an albino pet mouse and a Japanese “ waltzing " 
mouse bears many resemblances to a common house mouse, and 
does not “ waltz," 

Mr. H. M. Hartley, Balliol, read a paper on “Jons Jakob 
Berzelius ” 

Mr W K Spencer (Magdalen) has been elected to the Bur- 
dett Coults’ scholarship in geology 

The Chemistry School suffered a heavy Iosm at the 
beginning of the present term in Mr Vernon Harcourt’s 
re<:ignaLion of the Lee’s readership, which he held for 
forly-lhrce years Mr llarcourt was a Balliol undergraduate, 
and in 1858 was placed in the first class in the Natural Science 
School During the next year he was elected to the Lee’s 
readership at Christchurch In addition to his research work, 
he took an important part in the teaching of chemistry lie 
did not merely tram his pupils in the ordinary curriculum 
required for the schools, but imbued them with the ambilions of 
the researcher, and it is a striking testimony to his efforts that 
the best experimental work by Oxford men of the present 
generation has come from those who were his own pupils or 
worked under hia influence. His departure from Oxford will 
be greatly regretted by very many friends both young and old 
and he will leave behind him a place which it will be very hard 
adequately to All 

Camuridge — In ihe combination room of Peterhouse on 
Wednesday of last week. Lord Kelvin unveiled a portrait of the 
late Prof. P. (i Tait, honorary fellow of the college, who was 
senior wrangler and first Smith’s prizeman m 1852 The 
portrait, which was subscribed for by the master and fellows of 
Peterhouse, was painted by Sir George Reid, president of the 
Royal Scottish Academy, and it will ue hung in the hall of the 
college by the side of the portraits of Lord Kelvin and the late 
Dr fl W Cookson. The Ttmts reports Lord Kelvin to have 
said, in the course of his remarks, that he valued most highly the 
privilege of being allowed to ask the master and fellows of 
Peterhouse to accept for their college a portrait of Prof. Tait. 
He felt specially grateful for this privilege as a forty-years’ 
comrade, friend and working ally of Tait, The master of 
Pembroke (Sir George Stokes) spoke of Prof Tait as an 
inbmate friend, and said all who knew him must have been 
impressed with his great ingenuity and the versatibty of Ins 
genius 

Mr F C. Kempson, Cams, has been appointed a demon- 
strator of anatomy. 

The following arc the examiners for the natural sciences 
tripos — Physics: Prof L. R Wilberforce, F R^S., and T. C- 
Filzpatrick ; chemistry: C. T. Heycock, F.RS, and H 
McLet^, F.R.S. , mineralogy: A. Hutchinson and G, F 
Herbert Smith 5 geology ; H. Woods and Prof T T Groom ; 
botany: Prof. Ward, F.R.S,, and D H. Scott, F.R.S. , 
Koology : J S Gardiner and Prof, Graham Kcrt ; physiology : 
W. B. Hardy, F R S , and E. H. Starling, F.R.S , anatomy . 
N. B. Harman and Dr. A. Keith. 

Dr W H. R. Rivers, University lecturer in experimental 
psychology, has been elected a fellow of St John's College. 

Me. H. O. Jones, Jacksonian demonstrator of chemistrya has 
been elected a fellow of Clare College. 

Dr. R H Auers Plimmer has been appointed Grocers’ 
Company research student at the Jenner Institute of PrevcDtlve 
Medmine. 

Sir George Kbkbwich, who has been secretary to the 
Board of Education since iS^, has resigned liis appointment 
and has been succeeded by Mr. R. L. MonnU 
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Dr. H. S. Carhlaw has been appointed professor of pure 
and applied mathematics in the University of Sydney He was 
fourth wrangler (bracketed) in 1894, and is lecturer m 
mathematics in the University of Glasgow, and Fellow of 
Emmanuel College, Cambridge 

Thb Vienna correspondent of the 7 i/«er states that accord* 
mg to a communication from St Petersburg, the Russian 
Ministi^of Agriculture has just decided to found an agricultural 
high school for women. Students at the school will receive a 
general training as agricultunata, or will be permitted to restrict 
iheir attention to special branches df agriculture, such as dairy 
farming, gardening, bee culture, poultry keeping and cattle 
and sheep breeding. The course has been fixed for three years 
and will include practical occupation on a model farm in 
addition to study and laboratory work Although the dale 
on which the new institution will be opened has not yet been 
decided upon, 325 women who have had an intermediate educa- 
tion have announced their intention to follow the course 

A RESEARC H scholarship of the annual value of 200/, for the 
study of the thymus and other ductless glands has recently been 
founded by Mr J. Francis Mason, of Freeland Lrodge, Wood- 
stock, Oxfordshire. The scholarship is tenable for two years, but 
the period may be extended to three years The medical papers 
announce that on the recommendation of Prof G Sims Wood- 
head, of Cambridge, and Dr, T F S Caverhill, of I'dinburgh, 
Dr. Swale Vincent, lecturer on histology at the University 
College, Cardiff, has been appointed the first scholar In 
addition to the foundation of the scholnri^hip, Mr Mason has 
made a donation of 200/. to the laboratory of the Edinburgh 
Royal College of Physicians to enable the medical superin- 
tendent, Dr Nod Paton, to carry out a combined research on 
ductless glands. 

The aiitf of the circulating department of llie New York 
Public Library has recently undertaken an inquiry into the kind 
and amount of the reading of scientific subjects which takes 
place in connection with the eleven branches of the New York 
Library. During May, 1901, the total home circulation of 
books from the eleven branch libraries was 131,700, and 
that of books of science 8553, or 6 5 per cent The most 
popular subjects of science during the month concerned were, 
in order, zoology, tnalhemahcs, physics and botany, the least 
popular of the ten sciences tabulated being paleontology, on 
which subject there were only twenty-four books in all the , 
libraries put together, and of these only four were borrowed j 
during the month. Ijut a month is too short a time for the | 
investigation, and little importance can be attached to the 
results 

The report of the Somerset County Education Committee 
for the year ending March 31 last shows lhat very few changes 1 
were made during this period in the system of technical edu- | 
cation existing in the county of Somerset The committee | 
condnuea to encourage agricultural research. For instance, j 
a grant of 100/. a year for three years has been made to the 
Bath and West and Southern Counties’ Society in aid of a 
research by Mr. P. T. Lloyd into the causes of production of 
flavour in dairy produce, the Board of Agriculture contributing 
200/. per annum and the Bath and West Society 150/, per 
annum for the same purpose during the same period A grant 
of 25/. hoi also been made in aid of the expenses of experi- 
menis on the influence of the manuring of pastures on the 
growth of sheep fed thereon, to be carried out on Lord 
Ebrington’s estate on Exmoor 

We have received from Sir Philip Magnus the report, for the 
session 1901-2, on the work ol the department of technology of 
the City and Guilds of London Institute Among other matters 
describe are the steps by which arrangements have been made 
for coordinating the technological work of the Institute with 
that of the Board of Education for England and Wales and 
of the Scotch Education Department. These arrangements 
are to be welcomed as helping to systematise technical instruc- 
tion and as tending to prevent the overlapping of effort which, 
m educational matters, has generally led to waste and inefH- 
cieocy. They mark another step towards the unification of 
different educational activities under a central board. The work 
of the department of technology of the Institute continues to 
grow steadily, During the session, the number of classes 
registered by the Institute increas^ from 2232 to 2320, and the 
number of students in attendance at these classes from 34,246 to 
36,189. The total number of candidates for examination in 
ureat Bntsin and Ireland wu 16,580, showing an increase of 
1^3 on the number paoMnted in 1901. 
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SOCIETIES AND ACADEMIES. 

London, 

Entomological Society, October 15 - Prof E. B PoulLon, 

F R S , vice president, in the chiir —Mr A J Chitty showed an 
I entirely black specimen of Mctofcn'y /amt/orus as lending to dis- 
prove the mimicry suggested by him at the meeting on October i 
Dr Chapman said that in his expenence one c)ut of every six 
specimens of this species was black Mr Donislhorpe slated 
lhat out of about one hundred specimen s he had ni*vi r caught 
or bred a black MelcLcus — Mr E P PickcLL exlubiled a 
variety of the female of Argyttin? varieties of SitiyTui 

, and a long senes of Lyimna <o*yi^ou taken near Folke- 

slone and Dover in August last, including four males uf the 
last-named species, with the black band on the edge ol the fote- 
wings much deeper than usual , also twelve dwarf male speci- 
mens of this species, four dwarf females and many other 
I aberrant forma Mr Goss said this dwarf form of /., tofydon 
occurred constantly in one valley about two miles risl from 
Dover, but he was unaware of its occiirreiict elsewhere m this 
country He remarked that a dwarf form of /,. a> ton occurred 
everywhere where the type was found, both in Gloucestershire 
and Cornwall Dr. Chapman and Mr Slopcr also remarked on 
the dwarf form of L iorydon — Dr Chapman exhibited speci- 
mens of iVofodoniii [Hybocampa) dryino/m from (Queensland. 

It was remarkably similar in appearance, structure and habits lo 
J/ybouamya mtUinnu't t He stated that the pupa with a bimilar 
spine to that of JI t docs not cutout a rcguJftroval lid 

from the cticoon like that species, but by a stabbing process 
pierces it with a number of holes, so that a piece is more easily 
pushed off '1 he cocoon being covered with bits of bark, stone, 
iv.c , a cutting process wouhl lie iinpossiblt, whereas the cocoon 
of // /ntJhaifStrt was of pure gum -like silk He pointed out 
that the Urva much rcsLinbled that of II mtikause) but the 
hinder segments were more like those of StiJui'oyti\ Jas^t He 
also exhibited living eggs, Jarvtie and imagines oi Omhi 
var smnra^dinay from Pmo, I-rgo Maggiore The beetles were 
taken on May 30, and had laid many eggs Dr Chapman Said 
that the embryo, ready to hatch, might be seen within some of 
the eggs and its hatching spines observed — Mr Slnper ex- 
hibited a specimen of lynxuni hylos^ caught at Dover on 
September 7 — Mr Marlin Jacoby communicated a imper 
entitled “ A Further Contribution to our Knowledge of African 
Phytophagous Colcoptera ” — Mr Malcolm Burr read a com- 
munication from Uofrath Dr Carl Brunner von Wattenwyl 
entitled “ Observations sur le nom grnenque Acnda.” 

Mancukster. 

Literary and Philosophical Society, October 21 — Mr 
Charles Bailey, president, iri the chair — Mr C- E Stromeyer 
exhibited specimens ol boiler scale which both internally and 
externally resembled volcanoes, and hr thought might with 
advantage be studied with the object of gaming a knowledge of 
volcanic eruptions — The president read a paper un the adventi- 
tious vegetation of the sandhills of St. Anne’s-on-the-Sea, in which 
he remarked on four aliens found m lhat locality, viz. CEnothera 
I biennu, Lmn , Sisymbrium ftannonuum^ Jacq., Ambrosia 
aitemistaefoha^ Linn., and Vicm villosa^ Roth Although the 
latter plant 15 distributed throughout ICurope, this is probably 
the first record of its occurrence in Britain Ambrosia 
arienustaefoUa is also a noteworthy addition, as it is a lare 
casual in the few places in England where it has previously been 
found. 

Paris. 

Academy of Sciencea, October 22 — M Bouquet de la Grye 
in the chair — Demonstration of the absolute irreducibility ot the 
equation y' = F -f, by M Paul Pamleve.— Synthesis of 
the alkaline hyposulphites and of the hyposulphites of the alka- 
line earths in an anhydrous condition, by M Moiasan The 
hydrides of the alkalis and the alkaline earths when acted upon 
with sulphur dioxide under reduced pressure give pure hypo- 
sulphites, the hydrosulphitea of Schutzenberger. Prom the fact 
that hydrogen is given off in this reaction, it is shown that the 
formula given by Bernthsen, NajSi(04, ia correct, and that the 
original formula of Schutzenberger, in which these substances 
are represented as containing hydrogen, is not^ in accordance 
with fact. —'The culture of wheat at the experimental field at 
Grignon in 1902, by MM. Deh^rain and C Dupont. Chiefly 
owing to the rains in the month of May, the yield of wheat in 
thu experimental station has been exceptionally good The 
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conclufilon is diawn from this Lhat where irrigation ia possible 
in the spring without too great an expense, the results will be 
very advantAgepUf to the farmer, — Some cases of integration of 
ihe equation to the brachisLochrome, by M Ilaton de la 
GoupiUi^re. — On cavitation in screw steamers, by M J, A. 
Bormand, The name cavitation is given to the phenomenon 
met with when a screw is driven in water at speeds above a 
certain limiting value, A cavity is formed in the water inside 
which the screw revolves, and a further increase in the power 
driving the screw then results in no increase in the velocity of 
the boat. The alterations necessitated in the usual formula for 
screw propulsion by this phenomenon are discussed in detail — 
On the velocity of propagation of the X-rays, by M T. 
Blondlot By means of the action of the X-rays upon the dis- 
charge of a llcrtuan exciter, it u shown that the duration of 
these rays is less than 5 x 10“^“ sec., and that the velocity of 
ihf? X rays is of the same order as that of the Hertzian waves 
— Remarks by M le General Dassot on the volume of ihc 
CoHftaissame des Ttmpt for 1905 — New observaiinns on 
the volcanic eruptions at Ma'rtinique, by M A Lacroix. 
— Observations on the sun made at the Observatory 
of Lyons with the Brunner equatorial during the second 
<iuarler of igo2, by M. J (inillaume The re«ulis arc 
summarised in three tables giving the number of spo’s, their 
distribution in latitude and the distribution of the facuLe in 
latitude — On the ihcory of algebraic funclions, ly M Ludwig 
Scblesingcr — On Bessel's equation with a second member, by 
M. A S Chessin — On an example of correlative trans^ormalion 
in mechanics, Iiy M Paul J Surhar — The precautions lo be 
taken in ihe emplojyment of silk /ibres as lorsion wires, by 
ht V Cr^mieu --ViMon at a distance by electricity, by M, J H. 
Coblyn — The variation of Ihe magnetic resistance ol a bar 
submitted to traction, by M. rraicliet. — The electromotive 
force of a ihermoelecLnc element, by M Ponsol — A method 
for the volumetric estimation ol tannin and the analysis of wood 
and of lanmn extracts, by M Albert Thompion The method 
IS based upon the determination of the amount of oxygen ab- 
sorbed from an alkaline solution of hydrogen peroxide by the 
tannin, — On a new base derivetl from galactose, by M 
Roux. By the reduction of the oiime obtained from galactose, a 
new bai'C named galactamine is obtained, llie preparation and 
chief properties ol which are described —On a new compound 
■of the hexamcIhylene-LcLramine group, by M Marcel Dcscude, 
— On a solid acid from the oil qI E laeo^otca verntaa^ by M L 
Maquenne —On musculamine, a base derived from muscles, 
by MM, A h lard and A Vila The base described is the first 
example of a tnamine base among biological products —On the 
origin of the natural coloration of silk in the Lepidoplcra, iiy 
MM 1) Levrat and A Conte These researches show the 
possibility of passing a Substance such as a colouring matter 
through the digestive lul>e on to the silk, through the blood 
— On the new genus Gyrinocheilus tif the family Cyprinidn?, 
fjy M Lton Vaillant, — Contributiun lo the study of ihe Anopheles 
ol the Jsthnius uf Suez, by M. Cambouliu — The physical con- 
ditions of lubensRtion in jdanls, by M, Noel Bernard —Ob- 
servations on the germination of the sjiorcs of Sa^eharoviy^cs 
Lf/d 7 vn<'/r^ by M. A. Guillermond — On the pollen of plants 
belonging to the genus Asclepias, by M Paul I)op — New ex- 
peiimcnts in maritime aetonaulirs, by M H Herve 
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THE BUTTERFLIES OF THE BORDERLAND 
between north and south AMERICA 
Btologia Cenirah- Americana Insecta — l^ptdopUra— 

Rhopalocera. Vols i. and ii , 1879-1901 Pp xlvi + 
487 + 782 By Frederick Ducane Godman, F R S , 
and the late Osbert Salvin, F R.S. 

W E often hear, and are unfortunately compelled lo 
admit, that the claims of learning are far too 
much neglected in our country, and that the wealth which 
IS accumulated so much faster than in past times is but 
rarely under the control of men inspired as were the 
'* pious founders and benefactors^' of old, With humilia- 
tion and some perplexity we are forced to recognise that 
in younger lands the ancient spirit is as strong as it has 
ever been in history Modern conditions have nothing 
to do with the indifierence to learning exhibited by the 
average wealthy Englishman , for wealth is brought 
together under the newest of new conditions in the 
countries where it is lavishly spent in establishing and 
maintaining the centres of learning And this is not 
only true of the most recent of Colonial and American 
universities The older American universities dale far 
back into colonial times. The life of Harvard as a 
university of an independent Power is even now shorter 
than its life in a British Colony , and yet Harvard, Yale 
and the other older American universities yearly receive 
benefactions for which Oxford and Cambridge look 
in vain The needs of both Oxford and Cambridge are 
widely known in the country, as well as the serious lack 
in efficiency which both of them suffer for want of an 
assistance which on the other side of the Atlantic would 
be freely given The difference in spirit seems to lie in 
a glorious ** fashion” formerly dominant and powerful, 
but at present weak and enfeebled, in this country while 
It reigns supreme elsewhere. Such an interpretation is 
hopeful , for fashions may, and often do, revive, and even 
surpass, their former influence. All honour to those who 
in these latter days have helped on the good work m our 
land. Among these noble efforts on behalf of learning 
a prominent place will always be assigned to the munifi- 
cence which has placed the investigation of the biology 
of Central America to the credit of Hntish science 
The great work of which an important section forms 
the subject of the present article is now drawing to its 
close. It is, therefore, not inappropriate to say some- 
thing of the biogeographical area of which the plants and 
animals are described in this vast monograph, or rather 
scues of monographs, and to attempt to ascertain the 
reasons which induced F. D Godman and the late 
Osbert Salvin to make the choice of their life-work 
However they may be divided and named, the life- 
bearing land-masses of the world are essentially 
•irranged as an incomplete ring girdling the Arctic 
Ocean and sending three great extensions towards 
ihe south. P. L. SclatePs original classification of the 
zoological regions of the south, which has never been 
equalled by any of the later suggestions ^nd would-be 
■rnprovementB, divides the northern ring into two regions, 
an Old-World segment and a New. It is admitted that 
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this division IS chiefly adopted for the sake of con- 
venience and not because of any great difference 
between these two sections. The faunas of the three 
southern extensions differ widely from each other and 
also from those of the Holarctic belt. Interest is there- 
fore concentrated on the point of junction between each 
southern extension and the northern ring, which more or 
less directly connects it with the two other extensions 
The Ethiopian land- mass is cut off from the belt by a 
vast desert area The most peculiar axid interesting 
southern parts of the Indo- Australian mass are cub off 
by sea, the nearer less peculiar part by the most mighty 
mountain range in ihe world. There remains the Neo- 
tropical extension, m certain groups the most peculiar of 
the three, in species probably the richest, and, unlike the 
others, freely connected with the northern belt, the 
desert barrier penetrated by continuous north-and-south- 
running mountain ranges Free continuity at no very 
distant period is in this case also proved by the re- 
appearance of characteristic northern genera on the 
temperate southern Neotropical mountain ranges, such 
forms being wanting from the corresponding Ethiopian 
mountains Furthermore, the east and west ranges of 
the Old-World part of 'he belt form barriers against 
which many plants were driven and exterminated by the 
advancing cold of the (iiacial period, while in the New 
World the same species were able to escape southwards 
and return when the period came to an end. 

From these considerations it is obvious that the point 
of junction between a south extending land-mass, as 
peculiar as any of the three and far more freely con- 
tinuous with the north than any other, is the most 
interesting and critical region m the world, and one 
which was bound to throw most light upon the problems 
of distribution The vast importance of the thorou)i'h 
working out of this transition area Godman and Salvm 
had the genius to seize upon, as the lesult of their 
first visits, singly or together, in 1857-8, 1859-60, 1861-3 
— early days, when the “ Origin ” had only just appeared 
and the problems of distribution were first beginning 
lo be attacked So successful was the investigation, 
and earned on with such energy, enterprise and munifi- 
cence, that this area, then obscure and little studied, 
has become probably better known than any other part 
of the world which can in any way compare with it in 
richness. The collections have been worked out by the 
most distinguished specialists, the descriptions published 
in the “Biologia,” .and with splendid generosity the 
whole material, labelled and complete, has been h-anded 
over to the nation, so that foi all time the Drilish Museum 
will be the one place in which the biology of Ceniral 
America must be studied. Whatever may be true of the 
political sphere, the Monroe Doctrine of learning has 
been infringed on so magnificent a scale that any attempt 
at repair is hopeless, and our American friends will pro- 
bably find their revenge by annexing biological territory 
in the Old World 

The completion of the two volumes on the Lepidoptera 
Rhopalocera of Central America is of especially deep 
interest. Here, as m the volumes on the bird fauna, we 
have the labour of the editors themselves, working together 
as more than brothers until the pathetic death of Osbert 
Salvin, on June i, 1898, left the most obscure and difficult 
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part of this great monograph still unfinished. Threamore 
years were required before the was coinplBtied ^ 
F. D. Godman, who speaks of the Jar^e 
rendered hiiD by the skill and energy of G. Cbmpiofif 
and the value iof Dr. Holland's excellent book» which 
would have been a ellTT greater assistance had it become 
available at an eiUfftt^ date. . 

The immabe deVhlopmenr of the Central American 
Heiperndse, thttt 'MBcult' gtioap' which so long delayed 

nuOibcr is* compared with 

and. the) iMh'MMMHMlipId' segitient.' The study of 
the Pamphilinae 'was a special cause of delay; and not 
only hire, , but in the whole family, an examination of the 
malq genitalia, requiring' the preparation of immense 
numbers of dissections,' was fouhd to be necessary.' 

^ In Thanaos several of the species dre absblUtely in- 
separable byexternal peculiarities, ibut markedly different 
in their genital structure ”, • t , 

Such cases are remarkable and interesting, and range 
with those in which the* males, as many EnploeincC, 
have, not hitherto been > separated except by, the wide 
difference imsdpond^ry sexual characters, viz the con- 
spicuous “brand” on the > wings. That species should 
be separable only by the characters directly or indirectly 
associated with the Reproductive system of a single sex, 
while these sole j differentiating criteria are strongly 
marked and evident, ' suggests the possibility of sexual 
dimorphism, rather than specific distinction, as an inter- 
pretation Carefully conducted breeding experiments 
upon a few well-chosen examples would be well worth a 
trial, and would speedily decide beyond the possibility of 
doubt as to the interpretation of an immense mass of 
interesting facts of which the discovery is recorded in 
this mdnurnental work . 

Turning to the bearing of this section of the “ Biologia” 
upon the broad principles of geographical distribution — 
one of the most . important aspects of the whole work — it 
becomes necessary first to define precisely the extent and 
limits of the term Central America as employed by the 
editors The area will be best understood by the 
ODuaieraiion of the following eight component districts — 
Koith Mexico, South Mexico, British Honduras, Guate- 
HM^ras, (Nicaragua, Costa Rica and Panama 
Account IS given of the physical geography 
of rb^ divisions, into which, for the sak^ of 

coiiwrirtNtaB%tbe editors haire separated the whole of their 
area-' fitttf'that'tfae butterfly fauna, 'which includes 

many modified fhrms, is maiply a oorthem pro- 

long aCiiritwCtikd' tropical rSoiath Amencan, and extends to 
Mazatlaw on thei Pacific .side and to a little beyond 
Ciudad WcioTia tniTnmAuhpas tStx the Atlantic, dUhodgh 
some piunly tropic^ gonera (fiutresis,. Sdada, Het^ra, 
llhonfm^ Ac.) do not extend < north of Nicaragua, Costa 
Rica or 'i^ilama. The Atlantic slope lo as fair south afc 
CosM Rica has a more abundant rainfdll, (a more 
Inxiirlant vdgeUtion and an immensely richer buUerfiy 
fetifia than the Pacific; the dififefretlce bVmg especially 
marked m Ithomiins, £Tycinidm,'Thecla,vPBpiho, &c. 

While the southern! f^ms extend northwards over 
the coast areas, the Holarctic fauna presses southwards 
along the high central plateau into Mexico and to some 
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even to Guatemala, where the northern genera 
Argynnis, Vanessa, Limentis and Grapta are met with, 
and various northern species of Colias occur. On the 
higher levels, no strictly Alpine forms are found, the 
insects above timber-line being mostly stragglers from 
below, while the highest forests are peopled, as m corre- 
sponding Andean localities, with species of such genera 
as Euptychia, Archonias, Catasticta, Percute, Enantia, 
&c. ' ' 

From the account given above, it is clear that the 
boundary between the northern belt and southern exten- 
sion takes, roughly, the form of an attenuated U with its 
concavity directed toward the north. It has already been 
stated that' no two regional faunas in the world are more 
unlike than the Holarctic and Neotropical Their ex- 
traordinary differences can only be explained by geo- 
graphical separation for an immense period. At length 
occurred that ** psychological moment " in the organic 
history of the world when the boundaries fused together 
and the two contrasted faunas v/ere geographically free 
to contend and to intermix The insight of Godman and 
Salvin led them to investigate the one tract of the land 
surface of the globe which tells us most of the results of 
such a struggle. The mam conclusion which is impressed 
by the vast array of facts m the “ Biologia” is that stated 
by Darwin in the Origin,” viz , the predominance of the 
organic over the inorganic environment of living beings. 
By the "long results of time,” in other words natural 
selection operating for a vast period, the northern fauna 
as a whole has been adapted to one environment and the 
southern fauna to another ; and when the two are at 
length free to invade and to intermix, very little invasion 
and intermixture occurs Each fauna is " an army of all 
arms,” as Kolleston used to express it, strong enough in 
its own territory to repel the attacks of the other. The 
metaphor is an exceedingly good one, in that it empha- 
sises the truth that each' species of' the whole fauna (and 
flora) 15 not only adapted to its inorganic environinent, 
but also to countless other species of the fauna and flora 
of the same region The U-iike shape of the boundary 
line between the two regions expresses the. fact that the 
northern forms gam advantage in the cooler higher 
ground, the Muthern in the hotter low-Iymg coast areas 
The occurrence of northern genera on high grpund 
towards the south of South America > can best ,be ex- 
plained by oscillations of level and changes of climate 
along the north-and-south-running mountain ranges, 
whrch have given northern forms an advantage oyer 
the southern and enabled bands of immigrants, to press 
southwards uhtil they reached a latitude to which they 
were permanently better adapted than the Neotropical 
fauna. Further changes of level and climate would then 
rapidly ensure the extinction tif such species m tropical 
latitudes, so that tl^e southward-extending bay of the U- 
formed boundary^n the north ahd the colony of mopn- 
tain forms cut off m the south remain as the only evidence 
of invasion. 

The impression made upon the north by invaders from 
the south IS doubtless far stronger, chiefly because the 
northern fauna being so much poorer the successful in- 
vaders make up a higher proportion of the whole. One 
marked result of successM invasion is certainly seen in 
the 178 species of Neatctic Hesperirds as against the 
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66 Palsarctic, the effect being doubtless mainly due to 
that exceptionally strong power of flight to which the 
authors attributed the unusually wide distribution of but- 
terflies belonging to this family Other still more interest- 
ing intruders arc the great Danaine butterflies, of which 
Anosia plexippus^ the “ Monarch,” is the best known and 
the widest ranging, inasmuch as it extends far into 
Canada. The peculiar interest of these settlers lies in 
the fact that certain species of the Holarctic fauna have 
been profoundly modified into mimicry of them, thus 
proving beyond the possibility of doubt that the invasion 
IS no new thing — like the spread of the great Danaine 
plexippus into the Philippines, the Fijis, Australia, Hong 
Kong, &c. 

The whole of the vast mass of material in these and 
the great senes of companion memoirs is a remarkable 
testimony to the insight of P L, Sclater in drawing the 
outlines of his regions, of Darwm in laying down the 
principles of geographical distribution in the “ Origin,*' 
and of Wallace m his masterly development of the sub- 
ject m his great works on the geographical distribution of 
animals These principles have been tested by an appeal 
to the facts collected with consummate skill and care 
from the most critical area in the world, and assuredly 
they have not been found wanting 

The work is printed and brought out in the same 
beautiful and costly style as the rest of the senes It con- 
tains 1 12 plates, with more than 2000 admirably executed 
hand-coloured figures representing 1250 species, and 
nearly 550 uncoloured figures of the structural parts of 
butterflies. 

The total number of species of Rhopalocera recognised 
in Central America as here defined is 1S05, as against 
642 m the New-World and 716 in the Old-World segment 
of the Holarctic belt Of these 1805, 360 (almost exactly 
one-fifth) are described as new A valuable table of 
genera shows distinctly and at a glance the relative num- 
bers of the species in each of the eight districts of Central 
America, in South America, m North America and m the 
West Indies The extraordinary poverty of the fauna of 
the latter is well brought out by this comparison 

The classification adopted is mainly that of H W. 
Dates in his paper on the insect fauna of the Amazon 
Valley {Journal of Eniomolof^^ 11 pp. 175-185, 1864) 
The Libytheida;, instead of being included in the 
Erycinidue, are kept as a separate family, represented 
in the area under consideration by a single species. 
One slight criticism may be suggested , the monograph 
begins with the most specialised subfamily the 
Danainx, but wilhm the subfamily itself the more 
specialised group the Ithomnna follows, instead of 
precedes, the less specialised Danaina. 

This vast undertaking has required the cooperation 
of some of the best living collectors of insects In addi- 
tion to the visits of the editors, Mr. G C Champion, 
Mr. H. H. Smith and many others have remained in 
Central America for long periods of time collecting 
material for the “ Biologia '* Great collections, such as 
thoac of H. W. Bates and Herbert Druce, have been 
acquired as a whole and added to the mass of material, 
which was steadily accumulating for forty years Wherever 
Central American specimens could be acquired or 
borrowed, they have been studied for the purpose of this 
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great work ; the single exception was due to the im- 
possibility of receiving the loan of lMut 7 ’s quoted but 
unpublished figures It is unnecessary to say anything 
further of a difficulty thus gratuitously thrown m the 
way of a memorable advance in zoological science, a 
great gift, not restricted to any single nation, but con- 
ferred upon the learning of the world 

The thorough treatment of the more obscure Central 
American groups and genera is such as lo render the 
work absolutely necessary for the study of the related 
species in other parts of the world. 

It would be inappropriate to discuss the details of this 
great monograph at any length on the present occasion, 
but all naturalists should gam a knowledge of the general 
results, in part biiefly discussed in this article, which 
are lucidly set forth in the introductory chapter And 
every naturalist, before he reaches the end of the record 
of results and conclusions, will feel how deep is the debt 
th^t he owes to the research and munificence which 
have led to so notable a widening of the boundaries of 
knowledge. EBP 


PRINCIPLES Oh DYNAMICS 

Siir Us Pnnapes de la Mikanii^uc Ratiom'lU Par C de 
Frcycinet, de rinsLitut Pp. viii •+■ 167 (Pans 
Gaulhicr-Villars, 1902 ) Price fr 4 

M DK FREYCINKT first became known to the 
■ world as the author of a treatise on dynamics 
of some bulk and repute, which was published in 185S, 
and the essay before us shows that at the end of his long 
and distinguished career of active public life his interest 
in the subject remains unabated Referring lo his 
publications during^ the intervening period, we find two 
relating to dynamics In 1887, he communicated to the 
Academy of Sciences {Comptes rendu^^ cv , pp. 903-910) 
a note containing the rather interesting suggestion that 
the term “ dynamical capacity ” should be adopted in the 
place of the term “density” as derived from dynamical 
considerations, on the analogy of calorific capacity ; also 
some proposals about units which were not likely to 
meet with acceptance. He proposed a standard unit of 
length derived from the value of gravity at Pans, recom- 
mending It by the remark that the length of a pendulum 
cap be measured more conveniently than that of a 
meridian of the earth In 1896, he published his essays 
on the philosophy, of the sciences, containing some 
chapters on mechanics 

The book before us gives the impiession of not being 
up to date, and repetitions from the author's former works 
which we find in it afford some explanation of this. He 
does not appear to be well acquainted with the modem 
literature of the subject One might expect to find some 
sign of the influence of Mach, but there is none The 
framework of the essay is a con.^tructive sketch of the 
subject, which cannot be regarded as of much value It 
IS chiefly interesting on account of the satisfactory tone 
of protest against rt/Jr-rAn judgments with regard to the 
principles of dynamics and on account of some attempts 
which are made to amend the phraseology of the subject, 
among which “dynamical capacity ” figures prominently 
It IS disfigured by some inaccuracies and obscurities. 
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It seemsi for example, hopeless to attempt to under- 
stand what is meant (p. 86) by the hxity of the sun 
relative to the earth, which we are told would result from 
the attraction between the sun and the earth losing its 
reciprocal character. And the explanation (p, 134) of 
the mechanical equivalent of heat by the example of the 
coal consumption required for working an elevating 
machine, as compared with that required for raising the 
temperature of water, is not a happy one, even with the 
addition of a parenthetical reference to unavoidable 
losses. 

The author thinks that there has been too great a 
tendency among the writers of treatises on dynamics to 
deal with the subject as a merely abstract science, with 
but little reference to the basis supplied by the observed 
motions of actual bodies But he omits to notice what 
has perhaps been the most unsatisfactory feature of such 
treatises, namely, their frequent neglect to deal with the 
question of the establishment of a base relative to which 
to measure motions for the purpose of the laws of motion, 
obscurity thus arising with regard to a fundamental point. 
Indeed, the book before us affords as good examples as 
could be found of obscurity due to an attempt to con- 
struct statements dealing with the motion of actual bodies 
without clear specification of the base employed 

In the treatment of dynamics as an abstract science, a 
base may be assumed at the outset, without any reference 
to the question whether or how such a thing can actually 
be identified in nature ; but so long as this question is 
postponed, any comparisons with actual motions are apt 
to be inaccurate or pu/zling Newton's adoption of the 
postulate of an absolute motion,” as he called it, stands 
in the forefront of his statement of the theory He ex- 
pounded what he meant by absolute motion sufficiently 
for his purpose, and for a time his followers were content 
to accept his statement. But a stumbling block was found 
in the use of the word “ absolute,” and this word fell into 
disuse without any more appropriate terminology taking 
its place, and thereupon the point in question, instead of 
taking the first place in any statement of the theory, fell 
so much into the background as to be m danger of bAing 
overlooked altogether The fact remains that the so- 
called laws of motion apply only to motions relative to a 
suitably chosen base, one which is probably connected 
with other phenomena of physics, but may naturally, 
and must m the first instance, be regarded merely 
as a creatuie of the theory, with no right to a title 
involving such words as "absolute” or '‘fixed ” 


THE DISCOVERY OF JAPAN 

Geschichte des Chnstentums in Japan Von Pfarrer 
Hans Haas. I Erstc Einfuhrung des Chnstentums 
in Japan durch Franz Xavier (Tokyo, 1902 ) 

I N this large octavo volume of 300 pages, admirably 
printed at the Kikkyo Gakuin Press, we have the 
first instalment of what promises to be as full and 
accurate an account of the discovery of Japan and of the 
rise, course and downfall of Christianity in that country 
during the sixteenth and following centuries as the 
accessible oialenals render possible. A distinguishing 
feature is the extent to which native sources of inform- 
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ation have been consulted, and though these are neither 
ample nor very trustworthy, their use lends an interest 
and an authority to the work which are lacking to the 
results of previous efforts to present the subject to 
European readers. 

The first notice of Japan was brought to the west by 
Ser Marco Polo In a passage pregnant with conse- 
quences to East and West, he, or his literary friend to 
his dictation, writes . — 

"Zipangu (Jihp^nkwo an^licl Jippunkwo, le Orient 
Land) is an island in the high seas lying eastward [of 
China] ... It 15 of great extent , . . the inhabitants 

. . are idolaters and independent And 1 can tell 
you that the quantity of ^old they possess is inexhaustible 
. . the exportation is forbidden .... hence they 
have an immeasurable surplus of gold.” 

It IS not too much to say that the Venetian traveller's 
words, scouted in his own day, led to the discovery of 
America, and to the discovery and temporary Chnstianis- 
ation of Japan Marco Polo’s travels were printed in 
1477. What he wrote about "Zipangu” came to the 
ears of Columbus through Toscanelli, and in 1492 the 
great navigator sailed westwards to discover the great 
eastern island about which his contemporaries thought 
him "extravagant and clean possessed" It was his 
Ophir, and such he held it to be to the end of his days 
Yet the wealth of Japan was a mere fable — even in 1887 
its production of gold did not surpass some 500 kilos 
It was thus a delusion that led to the discovery of 
America, or rather prepared the way for that discovery 
of the Pacific Ocean which proved America not to be a 
portion of Eastern Asia 

For the discovery of Japan llie world had to wait 
another half-century It was not the result of design, 
but indirectly of the division of the undiscovered world 
by Pope Alexander VI , in 1493, between Spam and 
Portugal, in return for their armed support of the Roman 
system — probably the biggest deal the world has seen — 
•ind directly of the shipwreck, in 1543, of a Chinese 
piratical junk having three Portuguese deserters on 
board on the shores of the island of Tanegashima, lying 
south of the southernmost point of the island empire. 
As early as 1508, as Mr Donald Ferguson has recently 
shown in his interesting " Letters from Portuguese 
Captives in Canton, 1534 b," Lopes de Sequeira had been 
ordered to inquire after the Chijns (Chinese), and in 1517 
definite commercial relations were established with 
Canton Galvano and Xavier both mention the discovery, 
but the various accounts, including the Japanese, differ 
as to time and locality Nevertheless, it is pretty certain 
that It took place as above stated, and to this day in 
Japan " Tanegashima” means a gun or pistol. 

But in his famous Peregrinaijao, Fernao Mendez Pinto 
lays claim to the discovery as his own — through the mis- 
chance also of the Chinese junk, on which he was taking 
a passage from "Sanchan” to " Lailo” with two com- 
panions, being driven by stress of weather to seek shelter 
off the same island of Tanegashima. Pinto was dubbed 
by Cervantes the Prince of Braggarts, and our own 
Congreve uses him as a type wherewith to compare a 
" liar of the first magnitude” A letter of his own and 
others of his brethren of the Society of Jesus in which 
we should expect to find some reference to this exploit 
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do not mention it, and I agree with Herr Haas that the 
story 15 a mere invention 

or the arrival at Malacca some time in 1547 and of the 
subsequent conversion by Xavier of three Japanese there 
can be no doubt, however much we may distrust Pinto's 
account of his share in bringing about their visit The 
chief of the three, Anjiro (Hachiro induced Xavier him- 
self to go to Japan, and in 1 549 the great apostle of the east 
landed at Kagoshima, famous some three centuries later 
for its stout resistance to an English squadron 

Of Xavier's labours I can say little here He remained 
two years and some months in Japan, founded three 
churches and baptized some 800 converts. Herr Haas 
speaks highly of his labours But he seems to have been 
satisfied with mere external observances, and his ignorance 
of the language must have reduced his dogmatic teaching 
to Its least expression What would be interesting and 
instructive to know would be what the J apanese, especially 
the Buddhists and Confucianist scholars, thought of his 
doctrines No hint has come down to us — perhaps they 
took no thought of a strange religion that seemed of no 
great importance The chapters on the social and 
political conditions of Japan in the sixteenth century are 
interesting — particularly the account they give of 
Buddhism and Confucianism, both m themselves and as 
a setting to Xavier's apostolate. 

Herr Haas's style is not unattractive, and m the 
eulogy of Xavier rises into eloquence But— to an 
Englishman at least — many of the sentences, often 
occupying half a page or more, are both tedious and 
obscure A portrait of Xavier taken from an old print is 
prefixed, which, however, bears little resemblance to 
that contained in Dr. Murray's “ Japan" F V 1 ). 


CHEMICAL PHILOSOPHY 
Le Mia fe ct la ComMnaison Chtmtque Essai sur I involu- 
tion iVune Idle. By E Duhem Pp 207 (Pans, 
1902 ) Price fr 3 50 

F rom the earliest times there have existed two 
opposed views of the constitution of homogeneous 
mixtures According to one view, the mixture was in 
reality as in appearance homogeneous The elements 
composing it disappeared as such and were replaced by 
an entirely new thing, the mixture, from which, however, 
by appropriate treatment the original elements might 
be reg^neiated According to the other view, the homo- 
geneity was only apparent, and due to the feebleness of 
our senses. Each element consisted ultimately of atoms, 
which in the mixture retained their individual character, 
being mingled, but in no sense fused. 

Prof Duhem in the present essay, which originally 
appeared in the Revue de Philosophies follows the for- 
tunes and discusses the scientific evolution of these ideas 
from the time of Bacon and Descartes to the present 
day. In a senes of interesting chapters, he shows the 
adaptation of chemical theory to facts as they accumu- 
lated, tracing the development of the notions of element, 
equivalent, substitution, type, valence, isomensm. It is, 
however, to the last chapters that chemists will probably 
turn with the greatest interest. In these the author 
gives a critique of the atomic theory an4 account of 
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chemical mechanics His point of view may best be 
given by quotation 

The great achievement of atomic theory is the simple 
interpretation of the law of multiple proportions But, 
the author asks, is the victory decisive ^ Who can say 
that this IS the only possible explanation ? 

“When we see with what simplicity and clearness all 
the principles of modern chemistry may be systematically 
expounded, though the name and notion of atom are 
.dike absent, and what difficulties and contradictions arise 
when It IS desired to interpret these principles according 
to the doctrines of the aloniists, we cannot help thinking 
that the sole success of the atomic theory 15 only an 
apparent victory and one without a future, that the theory 
does not show us the true objective basis of the law ot 
multiple proportions, that this basis still remains to be 
discovered, and finally, m a word, that the evidence of 
modern chemistry is not in favour of the Epicurean 
doctrine 

In a foot-note, the author draws attention to the cir- 
cumstance that what is here said of the law of multiple 
proportions and its interpretation by atomic hypotheses 
may be repeated word for word of the crystallographic 
law of rational indices and its interpretation cither by 
the integrant molecules of Hauy or the space nets of 
Bravais 

With regard to the general aspect of physics and 
chemistry to-day, the author says — 

“ Physical science is not a metaphysic It has no in 
tcnlion to penetrate beyond our perceptions m order to 
grasp the essence and ultimate nature of the objects of 
these perceptions Its end is to construct by means of 
signs borrowed from the science of numbers and from 
geometry a symbolic representation of what our senses, 
.iided by instruments, bring to our knowledge. Once 
constructed, this represenlation lends iiself to reason'ng 
more simply, rapidly and certainly than the purely ex- 
periineniaJ data for which it was substituted By this 
artifice, physics assumes a breadth and precision which it 
could never have attained without clotninj^ itself in this 
schematic garment which we call theoretical or mathe- 
matical physics To each element which logical analysis 
discovers in any physical concept there now corresponds, 
not a metaphysical reality, but a geometrical or algebraic 
character of the symbol which is substituted for the con- 
cept. the notion of a chemical substance, for 

example, there is substituted a chemical formula , the 
idea of the analogy of two chemical systems 15 expressed 
by a senes of equalities between the indices whicn affect 
certain letters , the idea of derivation by substitution is 
represented by means of certain lines or ‘ bonds ' , and 
the dissymmetry of a geometrical figure serves to repre- 
sent a substance possessed of optical activity " 

We can thoroughly recommend the book for the 
thoughtful consideration of those interested in chemical 
philosophy 


OUR BOOK SHELF. 

Die Intemationalen absoluien Masse tnsbesondere die 
elektriKchen Masse By Dr A von Waltenhofen. 
Third edition Pp xi + 306. (Brunswick Friedrich 
Vieweg und Sohn, 1902 ) Price 8 marks 
In preparing the third edition of this book, the author has, 
by introducing an amount of new matter, nearly equal to 
the whole of the second edition, nought to make the work, 
not only a complete study of the international system of 
units and measurement, and in particular of the electrical 
units, but also an introduction to the study of electrical 
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engineering ((SleTttptei^tiU). In a wofk dealing with such a 
subject, we should have thought the publishers would not 
have departed frorri the very sensible plan, adopted in 
praftically all good German scientific books, of printing 
in the ordinary Roman type instead of in the German 
script We can safely assert that the adoption of the 
German character will very considerably reduce the 
number of foreign readers. 

The book is divided into two parts, the first containing 
chapters on the mechanical, magnetic, electrostatic and 
electromagnetic units, and a comparison of these two 
latter systems 

The second part, taking up three-ciuarters of the book, 
is entitled ** Additions and Explanations " (Zusatse 
und Erlauterungen)^ ahd consists of a somewhat curious 
collection of all kinds of information and numerical 
examples, and we are afraid that the reader who uses 
the book as an introduction to the study of electrical 
engineering will not profit very much thereby We 
think, in fact, that the two objects of the book are 
incompatible, as it is hardly reasonable to expect a 
person just beginning to study electrotechnics to grasp 
such conceptions as the relations of the electromagnetic 
and electrostatic systems of electrical units, and so forth, 
or to go from chapter n of the second part, on the 
calculation of dynamos and considerations of the thick- 
ness of the insulation on double cotton-covered wires, &c , 
to chapter hi , introducing, without a word of warning, 
highly involved considerations of potential theory with 
differential equations half a page long 

The book will be mainly useful to teachers in technical 
colleges and schools, who are often called upon for the 
satisfaction of inquiring students to work out a formula 
from first principles, a subject with which the practical 
man has neither the time nor the inclination to bother. 
Such a teacher would find it useful to ha\e this book by 
him, and the many references and footnotes given would 
bo additionally helpful in such rases 

In fact, the book appears to us like a collection of notes 
of theoretical considerations and blackboard examples i 
acquiTtd by a lecturer to assist him in his lectures, and ^ 
as,BUch will no doubt have its sphere of usefulness 

If we may permit ourselves one more remark, m para- 
graph 92, on hydroelectric chains," examples are 
woixed out at length on the calculation of electromotive 
force according to the old "Thomson" law (equivalence 
of heat of reaction and electrical current work), and the 
only warning given that this assumption is both funda- 
mentally wrong and in many cases leads to totally false 
results IS given in a footnote. In a work on " absolute " 
onita, this should hardly occur The book is indexed 
very well, which is an additional advantage from the 
above-mentioned point of view, C. C. G 

irndex-tabtlUn sum anthropometric hen Gebrauche By 

Carl M. Furst. (Jena Gustav Fischer, 1902.) Price 

5 marks. 

Jn the preparation of their great work " Anthropologia 
Suecica, Beitr^ge zur Anthropologie der Schweden," 
Drs. Gustaf Retzius and Carl M Furst had to deal with 
a vast mass of figures. It is the custom of physical 
anthropologists, not merely to publish (heir measurements, 
but also to give the ratio of a given measurement to 
another, and this is termed an " index " , for example, the 
ratio of the breadth of the head to its length is called the 
cephalic index, and is obtained by multiplying the breadth 
by one hundred and dividing the product by the length 
The calculating of a large number of indices is undeniably 
a very tedious process, and various devices have been 
employed to save the student this clerical labour. Certain 
mechanical and other devices have been invented, but 
thes^ have never proved satisfactory and are not Employed 
by serious workers The most accurate and practical 
rapid method of determining an index is by means of 


tables which have been carefully computed. It is evident 
that such tables once constructed and published would 
materially lighten the labour of those who do this kind of 
work. 

The first tables of this nature were published by Prof. 
Welckenn Archiv fur Anthropologie in 1868. They 
wer^ calculated only for the cranial index, and even so were 
not of sufficient range. In 1879, Prof. Flower published 
some very useful and on the whole accurate tables m 
his well-known Osteological Catalogue of the Boyal 
College of Surgeon’s, London, Part 1., Man These were 
calculated for the various cranial indices which he 
employed in that valuable publication ; though ' these 
tables have proved a great boon to workers, they are not 
sufficiently extensive to meet modern requirements. Of 
greater scope are the Droca’s tables which were published 
by Bogdanow in the Mitthetl d. kaiserl Cesells. d 
Naturwiss anth , eth Abtheil (Moscow, 1879 ) These 
also had some clerical eiTors, and the size of the page 
rendered it somewhat unwieldy. This publication was 
very difficult to obtain, and as a mailer of fact the tables 
were not generally used by anthropologists 

Now ail this IS changed, as Dr. Furst has published 
his extensive tables in a convenient form and at a low 
price, and has placed at the disposal of his colleagues, 
in twenty-nine tables, the result of the enormous labour 
of Fraulein Ellen Anderson-Gulich, who has made the 
requisite calculations 

Anthropologists will find in these tables practically all 
the indices they are likely to require, but there are certain 
indices which have not been carried sufficiently far to 
include some of the more extreme measurements that 
can be made on the living subject of non-European 
peoples ; this will affect but few investigators, and that 
only rarely. Our hearty thanks arc due to Dr Furst. 

Jakrbuch tier Chemie^ 1901. Herausgegeben von Richard 

Meyer (Brunswick ¥ Vieweg und Sohn ) Price 

15 marks. 

The Jahrbuch for 1901 is the eleventh of the senes, 
and has for its object a review of the chemical work 
done during the year Very few alterations are to be 
noted in comparison with the previous publications so 
far as arrangement and scope of the work are concerned 
Several chaiwes have, however, taken place on the 
editorial staff In consequence of the death of Prof. 
Marckcr, the chapters on agricultural chemistry, tech- 
nology of the carbohydrates and brewing industries have 
been relegated respectively to Profs Morgen, Herzfeld 
and Delbruck Dr W Kiister, of Tubingen, is now the 
editor of the section on physiological chemistry, and 
Prof Doeltz, of Clausthal, of that on metallurgy 

The various authors appear to have given, on the whole, 
a satisfactory account of the research work earned out 
in their respective provinces, and the reader will obtain a 
good idea of what has been accomplished during the past 
year in both pure and applied chemistry It seems 
doubtful, however, whether a compilation of this kind, in 
which nearly all the collaborators are of German nation- 
ality, gives the best possible account of the work of men 
of science in other countries The greater part of the 
researches in pure chemistry carried out by English 
chemists is published in the Transattions of the Chemical 
Society Tne editors of the various sections of the 
Jahrbuch apparently consider themselves in many cases 
capable of giving a clear and succinct account of these 
investigations by reference to the short notes in the 
Proceedings of the Society It is unnecessary to point 
out the impossibility of such a mode of procedure being 
attended with any measure of success, and the practice 
must be strongly condemned 

It is to be hoped that, in future publications of the 
year book, greater care will be exercised in rendering an 
account of the work of English chemisrs Its claims to 
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furnish a faithful review of the most important research 
work accomplished during the year can only be justified 
on that condition. H M 1 :) 

Obs$m>ations Giologiques sur Us lies VoUaniques ex- 
plor^es far VExpidihon du et l^otes sur 

la Giolo^e de PAuslralte ft du Cap dc Bonne Esperance 
Par Charles Darwin Traduit de TAnglais sur la 
Troisifeme Edition par A. F. Renard, Professor h 
I’Universit^ de Gand. Pp. xx]i + 2iS; 14 figures, one 
plate (Pans Schleicher Fr^rcs, 1902 ) 

This volume is the first part of a French translation by 
Prof Renard of the geological portion of the “Journal of a 
Naturalist," which book, as he remarks in his preface, 
preceded the " Origin of Species ” by fifteen years and 
shows how surely Darwin had laid m his own mind the 
foundations for the development of that classic work 
We should, indeed, have said that the geological observ- 
ations proved at what a cost to this science the new birth 
of biology was obtained did vve not remember that the 
idea of evolution has not only reanimated palaeontology, 
but also has led to a new way of regarding even the 
inorganic world Time has not deprived of their value 
those sections of “ Geological Observations” which deal 
with St. Paul’s Rocks, with the fiuxional and sphcrulitic 
structures in the obsidians of Ascension Island, and 
with other volcanic islands and the order of eruptive 
rocks. They, indeed the whole work, can still teach 
geologists, and not only those who are beginners, the 
right methods in both observation in the field and the in- 
ductive treatment of facts ; in a Word, hOw to grapple with 
new problems Prof. Renard’s intimate khowlectge, not 
only o( geology, but also of the English language, so fits 
him for the ^ork. of translation that it is almost needless 
to say, this has been admirably done, and he has added 
to Che vdtue>' oL tbd volume by including in U the introduc- 
tory essay wmth was contributed by Prof Judd to the 
volume of the Minerya Library of Famous Hooks contain- 
ing Darwin’s geological works 

Galvanic Batteries' thetr Theory Construe lion and 
Use. By S. R, Bottone. Pp xvi -|- 376. (London 
Whittaker and Co , 1902.) Price 5J 

I 1 ' I ^ J ) . 

Am'houi.H the subtitle of this obok indicates, a com-, 
prehensive ajm, it c^nly. the construction of primary 
baUenes that receives at^alL. full tn^atment. In tbis 
respect the. work is pretty thorough, since the author de- 
scribes mor'fe than 2C» diffet^ent types of qell. 'The descrip- 
tions are ^hoil't, but are supplemented m many instances 
by and should be sufficient to give any reader 

a cb^T idea of the essential features the cell Data as 
to internal rens^ioce Ind discharge are also 
given* ret a fair number of typical batteries As a handy 
reference book to which one can turn for information of 
this sort, this volume should prove very useful, especially, 
perhaps; to 'the amateur or to the inventor who is 
anxious to see if amongst these 200 odd cells there is 
room 'for yet one more From a scientific point of view, 
the Work is disappointing , the tabulation of the different 
cells IS not carried out upon any definite system of 
classification, so far as we can see, and the theoretical 
discussion in the first seventy pages is inadequate and 
unsatisfactory. It is hardly adequate, for^qxample, only 
to describe, the Grotthuss theory (as modified by Clausius) 
an^. to'speak oftthts a5> the accepted theory of to-day ’! 
Again, the (fundamental conceptions dp, not appear^ to 
have betn cl^rly grasped by the author, who seems to 
t^tekj that T energy and force are the. samp, :aj?d .that 
dedriciify i9,a form of energy and may)be,defii)e^,as “ a 
mad^ of^dtioh in the atoms of bodiefr^’’ WCiqhpidd^ixpt 
cx^ujient tjpon these errors in a work,which/is more par- 
ticularly 6f a practical character did not th^author daim 
in bis (prefibfe^hat'^tbe theory of the btmery. has been 
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carefully gone into " Should another edition be called 
for, we think Mr. Bottone would be well advised to omit 
the theoretical part altogether and confine himself to the 
careful tabulation of the cells , the information contained 
in the descriptive part must h.ive needed considerable 
pains to collect and tan hardly fail to prove useful 

The illustrations are, for the most part, clear ; there 
are one or two minor errors, such, for example, as the 
misspelling of the names of Sir W Thomson, Latimer 
Clark and Grotthuss, which we should like to see 
corrected M S. 

The Elements of Ayrnultura! Gcployy a Sc/ent/J^e Aid 
to Fructical Farminc^ By Primrose McConnell, B Sc. 
Pp X -I- 329 (London Crosby Lockwood and Son, 
1902 ) Price 21J net 

Mk Primrose McConneei, is well known as a shrewd 
writer on practical farming and as one who has done a 
good deal to bring the facts of science within the reach 
of the farming community The present work is on the 
fascinating subject of agricultural geology It has evi- 
dently been written lon and we are told in the 

preface has occupied the author for many years He 
treats first of the origin of sods, then follows a chapter on 
mineralogy, another on physiography and one on water 
supply We then come to the most important section of 
the book, entitled " Formations and Farming," occupy- 
ing about no pages. The volume closes with a section 
dealing with the evolution of the present breeds of horses, 
cattle, sheep and pigs 

The most valuable section, and the one containing most 
original matter, is that relating to formations and farm- 
ing. We should much like to see this section greatly 
expanded and its very various subjects treated in full 
detail, and the whole accompanied by a good geo- 
logical map of the United Kingdom, which the present 
volume, notwithstanding its high price, fads to supply 
Such a work would be of standard value Much of' the* 
rest of the volume has apparently been compiled from 
well-known text-books, references to which are freely 
given ^ 

'1 o the value of the central section we have already 
referred, but of the book generally we citnnot speak so 
highly The book has been loosely w/nten, without 
much attention to scientific exactness, and hasty state- 
ments arc from time to Lime made which reijuirc at least 
serrous qualification 

Tbc author views the sod as in every case the chief 
determining factor of agricultur.il results, whether re- 
lating to crops or atiimals, and a result is said to follow 
because the sod is Red Sandstone or Mountain Limestone. 
The considerable influence of varying climate in a 
country such as our own is seldom taken into account. 

L r 

A TcachiFs Alanual of Geo^i^rafhy to at company Torr 
and JtliMurry' s ,\en€s of Gcoi^htphies By Charles 
McMurry, Fli D Pp 107 (New York The Mac- 
millan Company, 1902 ) Price is, 6 d 

To learh successfully it is not only necc ,sary for a 
teacher to have a good knowledge of his subject, but he 
should also know how best to present its parts tu his 
class, and be familiar, m the rase of subjects bUe 
geography, with the use to which the common' opjem 6C 
lhe..neighboiirhood of the schopl can be put in rend^rrjng 
lessons clear, and interesting. This little book atounds 
in helpful hints to teachers of geography , it explains hov^ 
the' best results are to be obtaineci from school excur- 
sions, and it should convince the reader that geography 
IS -^bifitthing nibr« tttah topography, and should be made 
a means of arousing interest in suefe subjects as the 
formation of sojIs,.tU?,cau§§pf scenery,, and other changes 
wbiefi VP foo Ignored in’v school courses bf 

geb^dphy. ^ , 
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LETTERS TO THE EDITOR. 

{TKm Editor doot not h^ld himself rts^nstblt for opinions dx- 
prtssed by his correspondents Pf either can he undertake 

to return^ or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Nature 
No notice is taken of anonymous communications. ] 

Refractivllles of the Elements. 

In Nature for October 16 1 drew aitenilon to the leUtion 
which exists between the refractivitlea of the inert gases of the 
atmosphere and that of hydrogen, Further comparison with 
the values obtained for other elements shows that the occurrence 
of simple ratios between the refractlvities of allied elements Is 
BO frequent as to reduce greatly the possibility that they may be 
due to chance. 

Thus, in the table previously published, there waa a gap 
between krypton and xenon to be Riled by an element the 
refraclivit]^ ot which should be four times that of hydrogen. Tins 
condition is exactly fulfilled by mercury, the vapour of which is 
also monatomic. The refractivitiea of chlorine, bromine and 
Iodine are almost exactly in the ratio of a, 3, and 5, correspond- 
ing to those of argon, krypton and xenon ; and it is remarkable 
that the latter trio occupy places in the periodic table which ate 
adjacent to those of the former trio respectively. I cannot find 
that the value of the refractivity of fluorine has yet been directly 
determined ; but, if there is any law connecung these figures, 
it should probably bear the same relation to that of chlorine 
which the refractivUy of neon bears to that of argon, ■ e J 
It should, therefore, be equal to = o 192 (H = o IJ9) 

Again, making allowance for the density of sulphur vapour 
(96}, the refractivity of sulphur is to that of oxygen as 2 is to 1 
The following are the figures — 


Element. 

Kerrojctivity 

RerracLiVily ! 

R'Uio 

Error 

(Air-i.) 

(H- 139) 

(0 H 

per cent 

Helium ^ 

0 1238 

i 

1 1 

4 

-44 

Neon * 

0 2345 


i 

+ 09 

Hydrogen ^ 

04733 


I 


Argon ^ 

0 968 


2 

- 2 2 

Krypton ^ 

I 4 SO 


3 1 

- 2 

Mercury ® 

Xenon ' 

« »93 

0-556 

^ 1 

0 

2 364 


S 

+ 0 1 


1 

1 

Ratios 10 





Cl =3 


Chlorine ■* 


1 0 768 

2 

1 

Bromine * 



3 

-24 

Iodine ‘ 


1 920 Violet 

2 050 Red 

1 5 

0 




(Ralio lo 





0 = 1 ) 1 


Oxygen ® 


0'270 

I 1 


Sulphur y 3 


1 629 

2 

-1-06 

Nitrogen * 


0 297 



Phosphorus ^ 


1 364 



Arsenic ^ 


I 114 

1 



The values for Hg, S, F and As were published by Le Roux 
in 1861 and do not appear to have been verified since At 
least, no other determinations are published cither by Dufet or 
by Londolt and Burnstein. Iodine shows anomalous dispersion, 
and the choice of the value 1 '920, which represents the refractive 
index of the least refracted rays, is arbitrary. 

The values for N, P and As do not fit into the scheme, and 
a redetermination of them would be interesting. 

Clive Cuthdertson. 

9 York Terrace, N W , November 3. 

^ Ranuay and Travan, Rhtl Tratu , cxcvii , A. 1001. 

® L* Rqux, Ana Ck. et tie RA , Ui , p 385, ipdi. 

8 Maicarl, from Durei,." Recuell dei Donn^ei num^riQueB," I , p 75 

* Huiion, Amm, tic CEloU Normale, sitj bAtic), i. vi , p 360, 1B77. 
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Artificial Mineral Watera. 

1 THANK you for your kindly notice of my little book in your issue 
of October 16 (vol, Ixvi. p. 602), and I am quite content to leave 
your reviewers remarks concerning its blemishes to the judgment 
of youT readers with the one exception of that dealing wiih the 
precautions for preventing the contamination of the carbonic 
acid eas with ammonia If your reviewer will call to mind the 
fact that in the generating vessel there is a mixture with an 
alkaline reaction until the charge is exhausted, he will not con- 
sider it as so very astonishing that ammonia may pass into (he 
gas holder At all events, manufacturers of mineral waters have 
suffered too much m time past from the presence of gaseous 
impurities m the carbonic acid gas to permit them to allow the 
smallest trace of such impuniies to contaminate the waters 
The conditions of manufacture are such as not to warrant the 
cxpectaiion that either the alkali nr the acid in the generator 
will suffice to hold back traces of either acid or alkaline gases. 

William Kihkby 


I UNDERSIAND that Mr Kirkby objects to the statement I 
made, in my recent review of his book on " The Evolution of 
Artificial Mineral Waters,” to the effect that precautions to 
avoid the contamination of the carbonic acid gas with ammonia 
derived from such tiaces of ammonium salts as might exist in the 
sodium bicarbonate employed were unnecessary In reference to 
this 1 would point out that sodium bicarbonate does not decom 
pose ammonium salts under the conditions in question, and that 
any tendency to become converted Into the normal caibonate 
owing to rise of temperature is effeclUdlly checked by the con- 
stant production of carbonic acid gas in the liquid in the 
generator This is what I meant by saying that the acid used 
constitutes a sufticient precaution, and if Mr. Kirkby will try 
the experiment, as 1 liave done, he will find (hat no trace of 
ammonia passes from the generating vessel That manufacturers 
of foods and beverages should take every possible precaution to 
avoid the contamination of their products is, of course, highly 
desirable, but any precautions specially taken for the purpose of 
avoiding the pre.^^ence [of this' particular impunty are, I still 
maintain, quite unnecessary. The Re\ ikwbr 


Light-Therapeutics 

As a constant reader of your valuable and interesting paper I 
shall esteem it a favour if any of your scientific correspondents 
can inform me what 13 the action of the red rays of light on the 
hair, and what authority is there for supposing that they have a 
beneficial effect on the scalp. 

In what periodicals, &c., could I find reference to this 
question? P H Baiiv. 

Lcadenball House, London, E C , November 6. 


Waate of Energy from a Moving Electron 
In my last week’s letter, I observe some corrections are 
required Equation (ii) ; the depth of the shell should be 
vdt ji - {u/v) cos 6 ) Equation (13) ; insert the factor [i - u'^/rP) 
on the right side. Equation (14); divide the second term on 
the right by R. Oliver Heaviside. 


BRITISH ASSOCIATION GEOLOGICAL 
PHOTOGRAPHS. 

P ROBABLY no instrument— not including the bicycle 
— has more facilitated the labours of the geologist 
than the photographic camera, which has for some time 
past become almost as necessary apart of his outfit as the 
indispensable hammer. Professional and amateur workers 
alike carry it, and photographs of geological features 
do increasingly abound. This was already true in iS8B, 
when the happy idea occurred to Mr. Osmund W Jeffs 
of forming a public collection of geological photographs, 
which should be lodged in some central and readily 
accessible place. As he rightly pointed out, '^photo- 
graphic records of sections and other geological features 
. . . are not only invaluable aids to geological instruct 
tion, but serve also to preserve for future reference the 
details of many exposures of strata and other landscape 
features, which m course of time . are m danger of 
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becommg^ obliterated " At Mr Jeffs’s suggestion, a Com- 
mittee of the Dritish Association was appointed at the 
Bath meeting, charged with the duty of obtaining geo- 
logical photographs, which were to be duly preserved, 
catalogued, dated and described The Committee com- 
menced its labours by inviting contributions from all 
British geologists, and its appeal met with a most 
generous response. Photographs at once began to flow 
m, and have continued to do so ever since, so that a 
vast mass of valuable material is now accumulated m 
the Museum of Geology, Jermyn Street, which was 
selected as the home of the collection 
The usefulness of the collection has now been largely 
increased by the action of the Committee in resolving to 
publish a selected number of Us best photographs, and 
geologists are greatly indebted to the secretary of the 
Committee, Prof W W. Waits, for the admirable 
manner m which he has carried this resolution into 
effect The success of his efforts is witnessed by the 
first issue, now before us It comprises twenty-two 
photographs, contained in a neat portfolio case , each 
IS accompanied: by descriptive letterpress, the date 
when It was taken and the name of the photographer 
The descriptions are terse and to the point, as might 
be expected when it is added that they are all con- 
tributed by well known geologists , among others, we 
notice the names of Sir Archibald Geikie, Prof Bonney, 
Mr J E Marr and Prof Watts himself To show how 
thoughtfully even smaller matters have been attended to, 
we may point out that a duplicate copy of the letterpress 
IS provided, printed on one side of the paper only and 
gummed on the other, so that when mounted each photo- 
graph may bear Us own description secured to it 
Further, in addition to the paper prints, which are 
platinotype and therefore permanent, there is another 



iCi I — Cnrljonirerouq liinie-nlnne resimf; unconfurmably on laidlow Stales , 
Arco WouiJ Quifiy, wcbl side of Ribblesd-ilc, rIxiuI four north uf 

SetUe, Vork'ililre ^^holographed by Hrof 5 H Rcynulda, iBSg 
7 tie tiniizont^l beds ni the base uf the Muuuiain Limestone here rest 
unconforiiinhlY cn ihc uplurned and denuded edscs of ihc Ludluw 
Staled The laiier forniLd a plane of marine denudation whidi quickly 
iiulistded, causing iha absenLc of mechaniuil sodimeiils The duirici 
(urnishes evidence that many thouBands of feet of Lower Pal^o/uic 
rock were denuded hefoie the dcposillun of the Carbonifcrnus sLruin 
An inconstant conglomerate, a few feet in ihlcknesB, with pebbles of 
^wrer Pa[,co/oiL rock in •! calcareous matrix, is funnel in places, but li 
ia absent in the median phoLugraphed 1 he Ludlow beda are eccii 
dipping south at a very bigh angle A marked bed ding^ plane 11 seen 
at the souih (left) end of the photu^raph (above the initials S H R ). 
The more prominent plnnci visible in the pholograph, traversing the 
elaies, are cleavage planes, inLlnied to the north at an angle higher 
than ill'll of the bedding The straight face of the limeaLone is due 10 
doininint juinm. 1 he cliffy from the base uf the quarry tu the sky line, 
u many scores of feet in height John E Marr 

issue in the form of lantern slides, which should prove of 
great value in the lecture room. 

Where all are excellent it is difficult to choose, and the 
accompanying photographs, which, with tjie kind permis- 
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Sion of their photographers, we select for reproduction 
on a reduced scale, are no better or worse than the 
remainder of the senes. 

The issue is the first of three, the second of which 
may be expected to appear before the end of the current 



h ir. 2 —Widened jmnis (“ gnkes")and rajn-i:iill!ca in Larbonifernus Lijiie 
Hlune , Hampsfcll, near (orange, lancishlic Phuuigraphert by Mi 
Gudfn’y Hiiiglrj The top of llainpsrell, iieir Grange, preicni^ a wpird 
and desui lie aspect There is no soil, the surfai e being barren lime 
sloiic, whereupon but a few Muuied buihca rontnve m giow Lbemical 
dciiuilaucn is at work, every joint and suia'I crack in ihe liiueslonc i? 
widened, iiiid us cdi^es smouilied oli by the Bulveni aLtion of “carbon 
ated waicr ’ Ihe linipj.tDnc is so pure that litllr iigillaceous mailer is 
Irfl, after solution, to support \egeLaiion, so ili,ii Mislead of the usual 
soil uid giash-cuvered surface wc have an and corrugate J wa-stc, 
more icsembbng in appi-nr.inre the “ hiven fury ' of » cnijlfil lava flow 
than the gcnile undulating oiillines wc arc acLUsluincd to nsnociaic wilb 
weathered surfaces of Btraiilied rocks in ihcse islaiuls A S Rein 

year. The price of these photographs is so small that they 
are sure to be much used in museums, colleges and 
schools for teaching purposes. The subscription list is 
nominally closed, but we understand that subscribers 
will still be admitted on the original terms until the end 
of November 

In congratulating the Committee of the British Asso- 
ciation and its secretary on this admirable piece of work, 
the hope may be expressed that now the way has been 
shown, foreign societies, if they have not already done 
50 , may follow suit ; the subject is one that might well 
be brought before the notice of the International (Geo- 
logical (Congress at its meeting next year in Vienna. 


r/fJi CRUISE OF THE^^ GAUSS^' FROM CAPE 
TOWN JO A'hRGUELEJV 

'“pHE second part of the joint publication of the Beilin 
Institutes for Oceanography and Geography con- 
tains the ofificial leport of the work of the German 
Antarctic expedition on board the Gauss on ns outward 
voyage from Cape Town to Kerguelen The stay in Cape 
Town was prolonged in order to caulk the sh.p, which was 
leaking considerably though not to a dangerous degree, 
and to make certain changes in the gear and fittings 
which experience showed to be desirable. Six members 
of the crew were landed at their own request or as 
undesirables, and substitutes for them had to be found, 
and at the last moment two Norwegian volunteers were 
also taken on board Trof. Drygalski acknowledges very 
warmly the hearty reception given him by the authorities 
at the Cape, which culminated m a military band playing 
German airs at the pierhead as the Gauss took her 
departure on November 27, 1901. 

A course was set for Kerguelen, and the scientific work 
en rou/c was reduced so as not to cause undue delay , 
still, the opportunity was taken to make thirteen deep-sea 
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soundingB alon^ a Irack where none existed before. 
Eleven of these were more than looo fathoms, five were 
more than 2000 falhoma, and the deepest was 2830 
fathoms, in 42^" 30' S., 33° 45' E. The weather 
was unfavourable with occasional calms, frequent head 
winds and almost always a very heavy sea rendered 
the ship extremely uncomfortable. The most interesting 
eptiode on the vray was a landing which was successfully 
mpde on PosBession Island of the Crozet group on 
Day; Possession. Island and East Island 
cam io sight at 5 am., the latter thickly veiled m fog, 
which gradually cleamL The landing was made in one 
of the numerous small bays of the north-west coast of 
-Foaiession Island, where the party stepped ashore on a 
low basalt rock into an idyllic beast- world of slumbering 
SCMiephaatH, penguins drawn up in lines of military 
ion, and sea-birds fluttering curiously close over- 
The coast of the island as a whole was diversified 
with off-lying rocks and deeply cut caverns, the variety 
being due to the contrast of the alternate horizontal 
sheets of hard basalt and soft volcanic agglomerate. 
Moss grew luxuriantly, and above the cliffs the gentle 
slopes were in some places covered with marshy vegeta- 
tion so deeply as to require the greatest care in crossing 
them. The sea-elephants and penguins furnished a 
supply of fresh meat which seems to have been appre- 
ciated on board ; but the Kerguelen ^ cabbage (which 
seems to have been nearly extirpated by rabbits in 
Kerguelen itself) was found bitter and unpleasant. 

There was no trace of glaciation on the island. A 
puzzling appearance was presented by the loose material 
covehng the slopi^^ of one of the old craters and stretch- 
ing down to the sea in stripes alternately wide and narrow 
in regular sequence, the wide of red, comparatively fine 
debris, the narrow of coarser fragments of black rock. 
Neither water nor wind action could account for these 
remarkable stone streams. 

During the three hours on shore, lar^e collections of 
every kind were made Fifteen flowering plants were 
found, three times the number of species formerly known 
from the Crozets, though all are of species already known 
from Kerguelen or other islands of the South Indian 
Ocean. The fauna was found very rich in insects and 
spiders, several of the species not yet identifled being 
apparently unknown in Kerguelen. 

The voyage to Kerguelen continued until January 2, 
1902, when the Gauss anchored in Observatory B-ay, 
where the land party, who had arrived from Australia 
some months before, wereTwaiting somewhat uncomfort- 
ably, The ship that had brought them had not been able 
to remain, and her Chinese crew had been such worthless 
workmen that the labour of installing the land station had 
been left for the crew of the Gauss^ who had also to take 
on board the coal, stores and dogs that had been left for 
them Much time was necessarily consumed in this 
work, everything having to be carhed by hand to the 
boats and rowed out to the ship. About 130 tons of 
coal had to be left behind, the Gauss being full up with 
400 tons, 

The sailed on January 31 for her destination in 

the Antarctic with provisions for nearly three ^ears on 
board.' ' Pr^rf.' von Drygalski proposed to visit and if 
ssible land oft H^rd Inland, and then make straight for 
likes' Termination Island, sailing along the ice towards 
the west so as to have the prevailing easterly winds of 
high southern latitudes \n his favour, and ultimately 
turning southward and entering the ice. All on board 
were full of enthusiasm ^d confidence, satisfied with 
the ship, pleased with her equipment 'and determined to 
stay in the far sooth ^aa long as they possibly could. The 
leader warns his fnends hot to suppose he is lost if pieces 
of wreckage from the Gauss shoala be discovered at sea, 
for she is very lijcely to lose some of her gear. He thinks 
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it possible he may be able to send news home by June, 
1903, but the expedition is planned for two summers in 
the ice, and no news will be good news until June, 
1904 

Dr Bidlingmaier appends a summary of the meteor- ' 
ologiral conditions of the whole voyage out from H?im- 
burg lo Kerguelen. There are two maps and several 
illustrations. 


MR CHAMBERLAIN ON EDUCATION 

lyrR. CHAMBERLAIN visited University College 
School on Wednesday, November 5, to unveil a' 
memorial tablet to old boys who have fallen in the war, 
and was afterwards presented with an address from the 
students of University College. The address, read by 
the president of the Students’ Union Society, referred to 
the keen support of higher education shown by the 
Colonial Secretary in his interest m the foundation of 
the University of Birmingham. We quote the following 
from the report of Mr Chamberlain's reply in the 
Times — 

I thank you very cordially far the warmth of your recepLion, 

I appreciate the kindness which led yuu to oiler lo me this' 
address I have, as the addreis istates, a very great interest in 
the higher education of the country Thirty years ago soiiir uf 
us in Birmingham were prominent in securing for all the 
children of the country an efficient primary education We 
thought it was right that, whatever aught be the social position 
of any child horn in this land, he ought to have, as it were, the 
tools put inU) his hands in order to carve out a career fur him- 
self Thai, I believe, was a great and important work As 
you know, the Government of which I am a member is now, 
at this \ery moment, engaged in the endeavour to develop it, 
Jlut it left untouched a work which, perhaps, from one point uf 
VKW, at any rate, is of even greater importance — that is the 
work of secondary and higher education It is not everyone 
who can, by any possibilUy, go forward into the higher spheres 
of education , but it is from those who do that we have to 
look for the men who, in the future, will carry high the flag of 
this country in commercial, scienlific and economic competition 
with olher nations At the present moment I believe ihere is 
nothing more important than lo supply the deficiencies which 
separate us from those with whom we are in the closest cum- 
pcliiion. In Germany, in America, in our own colony of 
Canada and in Australia, the higher education of the people 
has more support from ihc Government, is carried further ihan 
it 15 here in ihc old country \ and the result is that in every 
profession, in every industry, you find the places taken by men 
and by women who have had a University education And I 
would like to sec the time m this country when no man should 
have a chance for any occupation of the better kind either in 
our factories, our workshops or our counting-houses who could 
not show proof that, in the course of his University career, he 
had deserved the position that was offered lo him. What is it 
that makes a country ? Of co^trse you may say, and you would 
be quite right, the general qualities of the people, their reso- 
lution, their intelligence, their pertinacity, and many other good 
qualities Yes; but that is not all, and it,ps not the mam 
creative feature of a great nation The greatness of a nation 
IS made by its greatest meq. It is those we want to educate 
It IS to those who are able to go, it may be, from the very 
lowest steps m Ihe ladder, to men who are able to devote their 
time to higher education, that we have to look to continue the 
position^ which we now occupy as, at all events, one of the 
greatest 'nations on the face of the earth And, feeling as I do 
on these subject^ you will not be suTpnsed if I say, that I 
cordially agree with what is said in this address. 1 think the 
lime Is coming when Governments will give more attention to 
this matter, and perhaps find a little more money to forward 
Its Interests. When we arc spending, as we are, many millions 
— think it IS 13,000,000/ '—a year on primary education, it 
certainly seems as if we might add a little more, even a few 
tens gf Lhoutands, to what we give to University and secondary 
education. 
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the REV. TH0Jf4S WllTSHlkEy M.A:, D.Se. 

T he Rev, Thomas Wiltshire, wl^o^ ali;iBa 4 y 

announced, tpok place op Qetob^r for some 

years professor of geology and mineralogy at King^s 
college^ London, To geologists he was, pe|;hap^', best 
known as the honorary secretary of the Palxontographical 
Society, a post which he held for thirty-six years, in the 
course of which time he laboured with unceasing energy 
]n the editing of the annual quarto volumes. 

He was ^ucated at Tnnity College, Cambridge, and, 
after taking his degree m 1850, he was ordained deacon 
by the Bishop of Rochester, and m 1853 pnest by the 
Bishop of London He resided for many years at the 
rectory, Dread Street, London, E.C., and look duty in 
various city churches. While at college his attention 
became arrested in geological subjects, but his literary 
contributions were few i^qiong them were essays on the 
Red Chalk of Hunstanton' atid on the history of coal 
His work was mainly that of a helper of others. He 
was one of the earliest members of the Geologists' 
Association, and served as president from 1859 to 1862 
Tothe Geological Society of London he rendered good 
service on the council, and for many years acted as 
treasui^r He had also been secretary of the Ray Society 


NOTES 

SciENCB js represen Led m ihe long list of birthday honours 
by three nkmeLs Mr W H Power, K R S , principal medical 
ofheer to the Local Government Hoard, has been made a Com- 
panion of the Order of the Bath , Sir J. J Trevor Lawrence 
has been appointed a Knight Commander of the Ro)al Victorian 
Order ; and Mr H J Chaney, superintendent of the Standards 
UepartiTient, Board of Trade, h^s been made a Companion of 
the Imperial Service Order. ^ 

The following is a list of those who have been recommended 
by the president and council of the Royal Sociely for election 
inio the counql for the year 1903 at the anniversary meeting on 
Dcccm^r ,1. The names of new members are printed in 
Italics : — Presidenti Sir William Huggins, K C B , CJ M , 
treasurer, Mr. A B Kempe ; secretaries. Sir Michael Poster, 
K C B , and Dr Joseph Larmor , foreign secretary, Dr T E 
Thorpe, C.B.; other members of the council, Mr W. Bateson, 
Dr W T Blanford, Trc/ II L CalUndar^ Mr F Darwut^ 
Prof. H B. Dixon ^ Prof G Carey Foster, Right Hon Sir 
John E Gorst, Ihof f W Judd^ C B , Right Hon The Lord 
Lister J 0 ,^ 1 , y Prof G. D. Liveing, Prof A. E JI J.ove, Prof 
H A. Micrs, Prof E. A. Schajery Capt T II lizard, R N, 
C B , ProL II. 11 . Turner, Sir /. IVolfe Barry, K C B 

Ai 4^ who are familiar with the services rendered to science 
and humanity by the late Prof Virchow will be glad to know 
that a movement has been started with the object of erecting a 
statue ibbim at Berlin It is felt by many admirers of Virchow 
ihat the memonol should be more than an exclusively German 
one, foELbia-loboUts have benefited the world at large, and in 
this coujUry jn particular he has nuiq»ouB disciples who would 
regard it a privilege lo give evidence of their esteem for bim. 
The proposed formation of a British Committee to assist the 
Berlin Commil tee of the Virchpw Memorial ■ will therefore 
meet with substantial support.' Lord Lister has undertaken the 
chairmaiiship of the Comiqittee jmd Sir Felix Semon is the 
honorary secretary jarp Um ^ A meeting Will shortly be held to 
elect officers of the Commit lee apd decide upon a fqrm of appeal 
fur contributions, j When . the invitation to subscribe to the 
mciDonal has been issued, there should be a ready response to 
itp BO that iG teat Britain Lahall be' worthily representtd at the 
monument 6f a great beneCactor of the human race. 
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Thk Karl of Crawford, F R.Sf, who Is about to take a winter 
tour round the world in his famous steam yacht Valhaiia, has 
invited Mr. M. J. Nicoll, a member of the British Ornith- 
ologists' Union, to accompany him as naturalist After pa—ing 
through the Straits of Magellan, the will visit the . 

principal island -groups of the South Pacific, where its naturabit 
will have ample opportunities for collecting and observing birds 
and other animals The return will be made by the Indian 
Ocean and Suez Canal. 

A MOVRMKN'i is in progress at the Cape t^estiA> 1 ish m South 
Africa a society on the lines of the Bribah Association, to be 
called ihe " South African Association (or the AdvaACeaient of 
Science." Sir David Gill, K C B , F R.S , H.M Astronomer 
at the Cape of Good Hope, is (0 be the first president of the 
new association, and Mr W L Solaler, director of (be South 
African Museum, has been asked to preside over the zoc^ 
logical section The first meeting of the associatiun will 
probably be held at Cape Town at Easter next year. 

The seventh International Congress of Agriculture will be 
held at Rome next spring. 

A Rku I KR message from Christiania announces, on the 
aulhonly of Prof F Nansen, that an expedition under the 
leadcrshiji of Captain Amundsen will leave in 1903 for Green- 
land and King William’s Lind to locate the magnetic pole. 
The expedition will afierw.irds conlinue Us way west and wdl 
return home i'#a Bering Slrail Captain Amundsen will make 
systematic magnetic observations m the regions traversed, and 
will also carry on geographical exploration 

Wi« learn from the i'lme^ iliat M. Trouillot, ihe French 
Minister of Commerce, and M llcrArd, Under- Secretary for 
Postsand Telegrsphs, are about to pay visits to ill the inventors 
of systems of wireless telegraphy with a view to the ultimate 
.iduption of one of them 

A Reuter telegram from Rome reports that the Captain of 
the Italian cruiser Carlo AIberto\\3.'>> informed the ItalKin Ministry 
ol Marine that the vessel was in daily communication by wire- 
less telegraphy with Poldhu, in Cornwall, throughout the voyage 
from England to Canada, and cvlh when the vessel had eqtered 
I^ort Sydney Harbour The telegram further stales that this 
achievement confirms the possibility of holding simultaneous 
comniuDications with ICurope and America during the navigation 
of the Atlantic at least up to a distance of 3000 miles 

A( t OHiiiM to the hkctriiiiiH, some of the wireless telegraph 
messages transmitted from Poldhu to the Carlo Alberto on her 
recent cruise were recorded on install itions not belonging to the 
Marconi Company or ppt up on their system. In the last issu^ 
but one a letter from the Marconi Company recalls, and repeats, 
the challenge which Mr Marconi recently made to Sir W H. 
Preece or Sir O Lodge to show that they could pick up his 
messages, and questions the ability of the Electrician to provAi 
ihat their messages were genuinely intercepted In rcplyj the 
Ekttrician publish^ last week the tape records with an article 
by Mr. Nevil Maskelyne describing the circumstances under 
which they were obtained at the wireless telegraph station 
erected by the Eastern Telegraph Co. at their cable terminas^ 
at Porthqwmow (Cornwall) ' We call atteatiDn to the 'discus- 
sion because it is of special interest in view of the {^opofed 
Berlin conference, of the necessity which we |iaTp had 
qccaaion to point oul 6a one/ of two recent .aocasidiuTor' con- 
solidation of.the competing systems of wireless telegiraphy 

The annual course of Chnstmas lectures, speonlly adapfenk 
to young people, at the Royal Institutipn, will bedelivefscibyProt 
11. S. Hele-Shrw, F.R.S., whose subject is Locomobon oni 
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the Earth; through the Water; in the Air.*' The first lecture 
will be given on Saturday, December 27, and the dates of 
rcTDatniDg are December 30, 1902, and January 1, 3i 6 and 8, 
1903. 

At the annual meeting of the London Mathematical Society 
to be held this evening, Mr Robert Tucker la retiring from the 
office of honorary secretary. Mr. Tucker was elected secretary 
In 1867, very shortly after the foundation of the society, and 
has held the office continuously unul now During this long 
period he has grudged neither time nor labour in the interests 
of the society; it is in large measure owing to his zeal and 
devotion eatended over so many years that the society has 
advanced from a comparatively local beginning to be the repre- 
sentative society of mathematical saence m Great Britain. A 
circular has just been issued, signed by four past presidents of 
the society, expressing their belief that many members of the 
society will concur with them in wishing to offer to Mr Tucker 
some permanent mark of their appreciation of his services, and 
requesting that subscriptions for that object may be sent to Dr. 
J. Larmor, St. John’s College, Cambndge, as soon as possible 

Writing under date November 6, Ihe Pans correspondent 
of the Timsi states that M Lacroix, the chief of the French 
scientific expedition to Martinique, has sent a fresh report to the 
Colonial Office on ihe situation in that island. It appears that 
I he zone devastated by the recent eruption is less extensive ^an 
was at first thought to be the case, The aspect of the volcano 
has much changed. A cone has been formed in the crater 
exceeding in height the former summit. So long as it evlsta 
the matter projected will fall in all directions instead of ficing 
localised as before on the southern and south-western slopci. 

Pkok r. A. Fohel sends us from Morges, Switzerland, a 
.cutting from the GazetU dt Lausanne of October 31 containing 
a letter in which he describes the sunset effects at Merges 
on the evenings of October 28 and 29 Half an hour after ihc 
disappearance of the sun, following the gradual extinction of the 
sunset colours, a peculiar secondary brightening of the western 
sky was observed and lasted for a second half hour To begin 
with, the illumination was of a yellowish-grccn colour, becoming 
orange later, and somelimes shading into red near the horizon 
Now and then a large, purple-liUc coloured circle with a faint 
halo and ill-defined contours appeared in the west, having for 
US centre the sun below the horizon. After observing these 
effects and noting their remarkable similarity to the sunset 
displays of 1883 following the eruption of Krakatoa, Prof Forel 
expresses the conviction that the phenomena noticed by him in 
October are due no the impalpable dust particles in the higher 
regions of the atmosphere which are to be traced to the recent 
volcanic disturbances in the West Indies 

Particlti^hh of the amounts contributed by the various 
Powers interested in the internalional scheme of the North Sea 
fisheries scientific investigation have been given by the Board of 
Trade. The amount to be expended in this matter by Great 
Britain during the next three years is 42,000/., inclusive of 13150/. 
towards the maintenance of a central organisation at Copen- 
hagen The contributions of other countries (exclusive of the 
latter item) are as follows —Denmark — initial expenditure, 
9600/. ; annual expenditure, 5500/. Germany — initial expendi- 
ture, 16,500/ (for steamer), 875/ (for equipment); annual 
expenditure, 6250/ Holland — initial expenditure, 666/, (instru- 
ments, &.C ) , annual expenditure, 358^/. Norway— initial 
expenditure, 9500/ (steamer) ; annual expenditure, 7370/. 
Sweden — initial expenditure, 1055/, ; annual expenditure, 1066/. 
Russia — initial expenditure, 16,000/. (steamer without equip- 
ment) , annual expenditure, i2,8oo4 Finland— initial expendi- 
ture, 6,000/. ; annual expenditure, 2,228/ 
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The utillsaUon of the internal heat of the earth has often 
been suggested as an engineering problem of the future. The 
Rev. E. Rattenbnry Hodges directs our attention to an iasue 
of the Boston Neins Bureau in which a scheme is seriously pro- 
posed by the official geologist for Pennsylvania of the U.S. 
Geological Survey and also by Prof. Hallock, ’ of Columbia 
University, New York, for drawing on the earth's internal heat 
by means of deep borings. The idea is to admit cold water 
into a deep bonng and utilise the hot water and high-pressure 
steam produced Mr. Hodges points out that he made similar 
suggestions In the Popular Science News for January, 1894, in 
an article on "Our Heat Resources of the Future," He 
remarked, however, at the time, *'The great objection to this 
drawing on the earth’s ancient store of thermal energy would be 
that her cooling and consequent shrinking would be accelerated ; 
in other words, earthquakes would necessarily become more 
frequent, and possibly more violent and destructive id their 
cffccu." 

The Atlantic forecasts issued at Washington are baaed on 
American, Atlantic and European telegraphic reports, and were 
begun, the chief of the U S Weather Bureau states in his last 
report, at the beginning of 1901 They were, on June i of the 
same year, made a part of the regular general night forecasts 
published by the Bureau. In a number of instances, when 
storms of marked strength were passing eastward off the 
Amencan coast, advices were issued as to the character of the 
weather which would probably be experienced by steamers 
leaving European ports westward bound, and by an arrangement 
with Lloyd’s these forecasts have been cabled over here In 
addition to ihe daily forecasts of wind and weather and special 
storm warnings, predictions of fog have been issued when con- 
ditions favourable for fog developments have been Indicated id 
the steamer tracks west of the fiftieth meridian Reports from 
Transatlantic steamships have again and again verified these 
forecasts and special warnings. 

The Meteorological Council has issued a valuable supple- 
ment to the temperature tables for the British Islands which 
were published in the early part Qf this year. Those tables 
gave the monthly means of the daily maximum and minimum 
readings for 1 17 places; the present volume contains the same 
stations, grouped as before under districts The table for each 
month is divided into two parts, showing (i) the values for 
thirty years and for each five years (for the observations which 
extend over the whole time), together with the correction which 
must be applied to reduce the five years’ period to the thirty 
years' period , (2) the five-yearly mean values for those 
stations for which the observations extend over lens than thirty 
years, but for which an appropriate correction may be obtained 
from the values in the first part to enable the mean for thirty 
years to be computed with a fair approximation to accuracy. 
The work will be found very useful to actual or intending 
observers who may wi^h to compare their results with those of 
longer series at the same or neighbouring localities 

As already stated, the eruption of the St. Vincent Soufn^rc 
in the night of October 15-16 was followed by another con- 
siderable fall of volcanic ash on the island of Ba rbados, 100 
miles to windward. The particles were found to consist chiefiy 
of minute fragments of felspar, with a little volcanic glass, some 
ferro- magnesian minerals and a very little magnetite, thus 
diffenng considerably from the May samples, which consisted 
largely of ferro -magnesian minerals, with a considerable amount 
of magnetite On this account, the dust of last month is likely 
to prove of greater fertilising v alue than that of May lost. In 
connection with the latest dust-storm, the officials of the De- 
partment of Agriculture endeavoured to determine the effect 
produced on insect pests and other pests m the field. Two- 
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Winged flies, *' cow-bees,’* *' wild-bees*’ and other Hymenoptera 
suffered severeLy. but other groups escaped practically un- 
harmed, and there is no doubt that the dust has had little, if 
any, effect on the insect pests. The dust, in fact, destroyed not 
the peats, but the useful two-wlnged flies, &c., which prey on 
the caterpillars and other peats, so that m this way the volcanic 
ash has tended to disturb the balance of nature, Its effect is 
declared to be possibly a harmful one except in the case of the 
present corn crop, as the dust, lodging in the heart of the young 
plants, prevents the worms eating into the young leaves. 

Thk third part of the general report and statistics ^for 1901 
relating to the output and value of the minerals raised in the 
United Kingdom, the amount and value of the metals pro- 
duced, and the exports and imports of minerals, edited by 
Prof. C. Le Neve Foster, F R.S . has been issued as a Iliue- 
book. The first year of the new century has an unfavourable 
record so far as the mineral industry is concerned. Quantities 
have been smaller and prices lower The value of the coal 
raised during 1901 represented 88 '8 per cent, of the total 
mineral output for the year, but was six million tons less 
than the previous year, this being the first interruption in the 
steady rise since the great strike of 1893 Although the output 
of coal was less than in 190D, more persons were employed in 
and about the mines The output of iron ore has continued to 
fall since 1899, and the diminution of million tons in 1901 
represents 12^ per cent, of the quantity raised in the previous 
year The comparative unimportance of the metallic ores, 
other than iron, is easily understood when it is stated that their 
value only amounts to 800,000/,, which is just half the 
value of the sandstone and far less than that of the lime- 
stone, the slate or the igneous rocks The oil-shalc mines of 
Scotland yield a product of greater money importance than the 
tin mines of Cornwall. 

Wk have received a report on observations of the tidal cur- 
rents and undercurrents in the Strait of Dover, published by 
the Hydrographic Department of the Admiralty. The report 
consists of two parts. The first part contains observations 
made by \fr M F J Wilson, engineer-in-charge of the ex- 
tension works at the Admiralty pier at Dover, with the object 
of ascertaining whether a report by divers, that the tidal stream 
changed its direction at the bottom a very long time before the 
surface, was correct , the result shows that the report was un- 
founded The second part contains observations taken by 
Captain A M Field in II M.S m the Dover channel, 

in order to test the accuracy of conclusions suggested by the 
observations made by Captain W. V Moore in 1896, to the 
effect that on the English side of the Strait the water below a 
certain depth was still, while the surface current was strong. 
The earlier observations are shown to have been erroneous, as 
the tidal btreams run to the bottom of the Strait. 

Terrestrial Magttettsm and Atmaspkene Electricity for Sep- 
tember contains a biographical sketch of General Sir Edward 
Sabine, accompanied by a photographic reproduction of the 
portrait bclongingTp the Royal Society 

The Italian Meteorological Office has forwarded us Nos. 4-6 
of Its BolUhno mensua/e, or monthly weather review, containing 
a note on Count Almenco da Schiu’s attempts at aerial navigation 
The form preferred by Count da Schio is a fish-shaped balloon 
with flexible keel, the Buchat motor yielded 12 horse-power, 
and the work of construction has been carried on in a private 
workshop. 

A PAPER by Dr. Lona (Genoa), on the origin and develop- 
ment of geometry prior to 1850, has been translated in the 
Monut by Dr. G. 1 ). Halstead. So far as it is possible to sum 
ap briefly the author's conclusions, it would appear that: (1) 
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While it is impossible to determine the first origin of geometrica 
research, it is certain that the Assyrians and Babylonians studied 
many important geometrical problems. (2) The geometry of 
the Egyptians was of far greater importance, and had a 
particular tendency towards practical applications (3) Thales 
and the Ionic period represent the twilight preceding the dawn 
of Greek geometry (4) The " golden period ” of Greek 
geometry came within the Alexandrine epoch, its most con- 
spicuous representatives being Euclid, Archimedes and Apnl« 
lonius (5) In the list of Greek geometers, Heron of Alexandria 
and Claudius Ptolemy play a prominent part, and the '"silver 
period ” of Greek geometry was notable for the appearance of 
Eutocius and Proclus, and especially Pappus (6) The 
ascendency of the Romans and the subsequent middle ages 
represent a period of decadence for geometry (7) The renais- 
sance of mathematics commenced with the appearance of 
Leonardo Fibonacci (1200 and before the end of the 

sixteenth century we note the namca of Tartaglia, Cardan and 
Ferrari. (8) The primacy of mathematics in France was 
attained by the appearance of Vitte, Mydprge, Pascal and 
Dcsargucs , Henry Savile of Oxford and Kepler also belong 
to this period. (9) A new era was introduced by the analytical 
methods of Fermat and Descartes. (10) In the next section, 
Prof I^ina traces the influence of infinitesimal methods on the 
study of geometry, and (11) considers m particular the de- 
velopment of the study of curves and surfaces in three 
dimensions 

M. G LirPMANN, writing in the Journal de Physique for 
October, describes ingenious methods for verifying whether a 
ruler or sliding bar is rectilinear, and for fixing a collimator in 
Ihe focal plane of u lens or telescope objective For the first pur- 
pose he attaches one telescope with cross wires to a "chariot" 
which runs along the ruler, and observes the image of the 
wires in a second telescope which is fixed If the two systems 
of cross wires remain coincident as the chariot runs along the 
ruler, M Lippmann concludes that the ruler is rectilinear, and 
the only exception that could be made to this inference would 
be if the surface of the ruler formed a senes of waves of 
length equal to the wheel-base of the chariot. To fix the col- 
limating wires in the focal plane of a lens, M Lippmann now 
fixes the auxiliary telescope to the chariot in such a way that U 
can be displaced parallel to its axis, and he uses it to view the 
wires in the telescope to be tested If these remain unchanged 
in position when the auxiliary telescope la shifted, the coUimation 
IS correct ; if not, the shift of the image determines the amount 
by which the wires must be adjusted in order to bring them into 
th^ focal plane of the lens. The chariot runs on a sliding piece 
which has been previously tested by the first method 

Mr Dash Thompson, in his "Notes upon the Antiquities 
of Tonga" {Journ Anth. Inst,, xxxn p. Si), describes the 
famous trilithon, or Haamonga He inclines to one traditional 
account which relates that it was erected by Tui-ta-tui in the 
letter half <i( the fourteenth century It was built for him to 
sit upon during the Kava ceremomes out of reach of his people, 
as he so dreaded assassination. 

Skverai years ago, Mr Henry Balfour published an im- 
portant memoir on the musical bow, and in the current Journai 
of the Antliropological Institute (vol xxxii p. 156) he describes 
a superficially similar instrument, the gaura, which Frobemus 
and Ankermann have confused with the musical bow proper 
The goura is a bow-like instrument , one end of its string is 
fastened to a flattened quill, the other end of which is fastened 
to the bow, and the string is thrown into vibration through the 
medium of the quill, which is caused to oscillate by being blown 
upon Those musical bows which have no resonator are held 
to the mouth when playing m order to increase 'Ihe sound, but 
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Wkh tlt« gomru the breath causea the vibration, wberote the 
vibration hi the musical bow is caused by lapping dr i>laebbig 
the string ' '' 

The November issue of the Irish Naturaliit is entirely 
devoted to the Belfast meeting of the Briuah Associatianj special 
attention being directed to papers connected with Ireland. 

'"Plankton" forms the subject of two papers m the 
Biobgisekts Ctntralblott ; the September iasue contains an 
account of rwer-plankton by Mr A 5 SUoriUow, while in the 
October number Mr. W Odlwald brings to ' a close his survey 
of the theory of plankton m general 

A HRCENT issue (vol jv part in ) of Annofaitenes Zoologtcae 
faponensis coniains an account, by Messrs Ijima ar)d Ikeda, of 
a rare squid collected at g great depth m the Sagami Sea. The 
apedmen, which Js so delicate and trahMucent (hat it recalls a 
j^U^-fUih, evidently belongs to ihe^genus Amphitretus, founded 
on a single somewhat damafred Example ^dredged duriag the 
cmiae of H^M'S. C^iHengcr ’ It 18 apparently also referable to 
the type and only species of that ^enus, hitherto definitely Icnowd' 
solely by the original s^cimen, although a squid taken some time 
a^ In the Agulhas Stream may pertain to the same form. 
Amphltrelus, as its name indicates, differs from all other 
cCphalopods in having the mantle fused in the middle line with 
the siphon, so that there are two openings of the gills into the 
gill-cavity on each side 

Messrs Lamb and Hanna have made some interesting 
eaperiments upon "the neuiralising power of Rnti-venomous 
serum towards cobra venom and upon the delenoralion of this 
serum Ihroiigh keeping. They find that the maximum amount of 
venoi|i injected by a cobra into a bite is 45 milligrams, and, 
B^sumitig that man is as susceptible ns the most susceptible 
animal tested, viz the lai, estimate that for a man weighing 60 
kilograms who received this injection, about 37 c c of the fresh 
sofumiwonld be required to save life. They also find that anii- 
venomous serum undergoes a progressive and fairly rapid 
deterioration when stored in hot climates, and that this deterior- 
ation IB greater and more rapid the higher the mean tempernture 
to which it IS Hubjeoted [Stu‘ntfjic Mtmotrs^ Government uf 
India, new series^ No. I, Calcutta, 1902) 

I 

AccoRpjNO lo^ the October number of the A^tculturiti , 
Jpfit/taioi the Cape of Good Hope, the Government entomo- 
Iqgist, Mr, C P Lounsbury, has made an important discovery , 
Iq regard tn the propagation of the South African sheep and 
^oat disease known as “ hearlwater " The so-callcd bont- 
tick has hitherto been found to be the only medium of spreading 
the disease, *' A single specimen of this species, if fed on a 
heartwatcr-Bick animal as a larva or ' seed’ tick, has been found 
capable of transmitting the malady with fatal effect. An animal 1 
pastured on veld heavily infested by the tick may drop thousands I 
of pathogenic larvrc during its period of illness and may thus in 
directly serve for the almost total extermination ofa flock in a few 
months. The terrible mortality amongst healthy flocks, brought 
to the coast where the tick is abundant, is thus easily explained 
Ffithogenic Ufvre have been found to retain their ‘dangerous 
charootdr until they are adujt They may take their second 
or nymphal feeding on an px or a npn-susceptibla goat, and then 
ID the third or final stage get oq to a susceptible sheep or goat 
and give it deadly fever On the other hand, the disease appears 
to be non-transmissible thrqygh the egg-stage, and the species is 
normally non-palhogenic in all atoges. A form may be badly 
infested with bont-lick, yet be. entirely free from heartwatcr.” 
Since the other two common species ore innocuous, it is hoped 
[hat by keeping down the bont-tick the disease may gradually 
be stamped out. 
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A MONoaRAi’H of the North American UmbeUlfene^ s^p 
ienting^ the joint work of Pio/'. J. Coulter and pr, /. N. 
Rose, hosbera theaevegth yplume of contrjbutioni 

from the ijhe same authors treated 

this ordeT l 863 . 

The se^Mtd published by the Botanical 

Department of Ttinfdad (Sdihrats brief krlkleR on the tonka 
bean, ne wly-impdrlefl mango 'and cone Seedlings Analyses 

of several Trinidad seedlings yield' results' Which are very 
promising. An extra number, issued hy the satne authorities, 
deals with ihe cuUivaiion and cuting of vanilla in Tahiti The 
species grown m that island Is mainly Vanilla pompona, which 
yields a less valuable fruit than Vanilla planifolta The former 
vanety has Ihis advantage, that the beana do not split so readily 
and are, therefore, more easily cured , also it bears floiyers twice 
a year Pollination 'Is artificially performed, and an '(flicient 
Worker is said 'to be able to pollinate two thousand (lowers in an 
eight hours’ working day. ^CuUDg-U-a very critical prpeess, as 
ihc beons-rweai on exposure to the sun, and Ihey must then be 
covered with blankets and dried at an even temperature. • > 

The report of the Dominica Botanic Station during the year' 
ending March 31, 1902, containsSirhtoh valuable information on 
the work of the establishment, supplied by IHr. J Jones^ the 
curo^r ; on ihc experiment plots at the Agricultural School, by 
Mr Tannock , a^id oh the cacao experiment plots, by Mr 
Whitfield Smith, the (ravelling superintendent of the Agricul- 
tural Department The monthly rainfall returns from fwenty- 
hye Station's^ /n llic island are also given Of the various 
experiments with economic plants, it is interesting to observe 
that the attempts to introduce early l^nglmh potatoes are far 
from being successful at present Of six varieties planted, three 
failed completely, two did fairly well and the sixth did excel- 
lently A shipment of 4H0 pounds of these last was sent to 
Liverpool, but was not favourably received on the market, 
experts considering the tubers not bright enough Still, it is 
hoped that with further experiments the island m.ry yet compete 
with the Canary Islands in the production of early potatoes and 
other vegetables for the English market. 

The Imperial Department of Agriculture for the West Indies 
continues its scries of useful pamphlets on subjects connected 
with the commercial development of these islands Mr A. 
Howard writes on the tEeaiment of fuognid pests, d^hqg with 
them undqr the bead of root, stem, leaf and fruit 4 i^axes 
The informatioii supplied is for the most part general, but 
rcrefencq.ii made to the immunity from the so-called foot rot " 
or ** mal-di-gomma ” of sweet orange plants which have been , 
grafted on sour orange or grape-fruit stocks, and the advantage 
of treating sugar-cane cuttings with Bordeaux mixture and 
coating the ends^ with tar A second pamphlet gives a number 
of recipes for cooking West Indian yams, and is issued with the 
iDtenlion of educating the English and American people to 
appreciate this vegeLable,’ 

1 

We have received copies of two papers read by Mr H |W, G. 
Halbaum before the Institution of Mining Elnpneers, dealing 
with the difficult problem of mine ventilation and its reduAion 
to simple graphicil calculations One of Mr. Holbaum’a 
objects has been to furnish miniog «ril^Deers with n form of 
diagram which shall fulfil the same purpose in the study of mine 
ventilation that' has been 10 admirably seiwed liy Watt’s 
indicator iil the case of a steam engine. The smnd piptfr 
deals with an extension of the equivalent orifice thebiy, in 
which the writer calculates the relation between ) the orifijM >bf 
the ventilating fan and that of th^ mine in order that the fan 
may develop its maximum efficiency. It is found that the . 
efficiency IS greatest when the orifice of the mine is between one?a 
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quaiter and one-half that of the fan, accordinfr to the kiml of 
fan used. If the ratio of the orifices is one-lhird, ihe efficiency 
in all these fims is not more than 2 to 3 per cent below (he 
maximum, but it falls rapidly when (he ratio is outside the 
limits i and ^ Iliiherto there has been a " good old theory ” 
nmong colliery woikers to have large airways and plenty of them, 
but this theory Mr Fialbaum compares to remedying the defects 
nf a pump by enlarging its suction pipe- The investigation is 
largely baaed on the theories of Mr Mnrguc, of Si Klicnne, 
from whom, however, Mr llalbaum differs in certain particu- 
lars. We hope the author will be successful in convincing 
mine owners that mathematical calculations are of more value 
than ^‘good old theories," but the slow progress which mathe- 
maticians are able to effect in breaking down conservatism in 
other directions does not make his outlook hopeful. 

Wk have received the first number of IVest India^ a bi- 
monthly illustrated magazine of thirty pages, puhl ished by 
Messrs. Lightbourn’s Sons, price ten cents Its contents are of 

a very general character, being "devoted to (Questions and 

persons and things generally,” in prose and verse The prin- 
cipal article in the issue before us is one by Mr. Francis Walts, 
on " Glimpses of the Leeward Islands " The Picture Slone, 
at Harte’s Hay, St Kitts, is dealt with in verse by Dr 
Branch. ' ‘ 

UvnltR the title of The flluxtrated Sdentijii JVe 7 tn, a new 
monthly journal devoted to popular science has made its ippcar 
ance, and we offer it best wishes for a long and successful career 
With the second number, an excellent full-page portrait of Lord 
Kelvin is presented as a supplcmenl The journal is concerned 
with inventions and other aspects of engineering work as well as 
with purely scientific advances There are, for instance, 

articles on the 4 7 gun and the Diesel oil engine, as well as on 
such scientific studies as sounding the atmosphere with kites, 
Becquerel rays and Foucault's pendulum ' Prof II H Turner 
lightens the pages with a few anecdotes, and asks for other 
stones of scientific men and manners This varied contents 
should find an interested public 

Tint thirty-fourth volume of the Tt anmction'i and Proteeduigs 
of the New Zealand Inslilule, which deals with the year iqoi, 
runs to 627 pages and is ilia'll rated by 42 plates When it is 
remembered that the Institute includes eight incorporated 
societies, the proceedings of each of which arc here reported, 
and that the Transaittons are concerned with zoology, botany, 
geology, chemistry, physics and miscellaneous subjects, the 
impossibility of describing the contents of the volume in a short 
note will be at once understood In his presidential address to 
the Auckland Institute, Mr, J Stewart considered, amongst 
others, the subject of technical education lie insisted that a 
youth cannot be taught a trade at a technical school in a manner 
to enable him to take his place among those who haVe served a 
regular apprenticeship to that trade , but that the use of hia' 
hands m mechanical handicraft is one of the easiest things for 
a young man to acquire?- The great aim of technical education, 
he said, is to prepare the intellect to receive and master the 
scientific basis of all construction and of all manufactures ' A 
paper, also read befqie the Auckland Institute, by^Mr. Elsdon 
Best, deagyibu very fully ihe diversions of the " Wharc Tapere," 
a house where the young people of a village gathered at n<ght, 
in order to amuse themselves in various ways, and, gives an 
account of the games, amusements and Inals of skiH 'practised 
by the Maori m forhier times A second conlnbutiqp by 
Beit of the same date to the same society contains notes upon 
witchcraft, magic rites and various superstitions as pnclised or 
Mievcd by the old-time Maon Captain F W Hutton, 
F R S. , is credited with numerous papers, treating of the beetles 
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of the Auckland Isles and other zoological subjects Other 
papers are by Profs Dendy, Dvnhim, A P W Thomas, 
J I’ark and T II Easterficld, and \vh( n the fiftj four articles 
brciughl logelhLr m the volume by the director of Ihi Institute, 
Sir James Hector, K C M G , P R S , are considered, the con- 
clusion IS reached that science is being worthily advanced by 
workers at the antipodes 

The additions to the Zoological Society's Gardens during the 
past weik include a Green Monkey {Cxn.opithe\ni \alliit nhu\) 
from West Afnci, presented by Mr T Turner; a Vervet 
Monkey {Ceno/n/hern\ la/andir) from South Africa, presented 
by Mr E C Holland : three Indian Porphyrins iPor/)hyria 
ea/vus) (jom Java, presented by Mr. A D Grange , a Woodcock 
{Scohpax rusiitiila) European, presented by Mr. W C Rtid , 
two Common Chameleons {Chamoefeon i^uli^ans) from North 
Africa, presented by Mr L V Wabh , a Smith’s Dwarf Lemur 
{Mtcroicbtis smithi) from Madagascar, a Barnard’s P'lrrakeet 
{PlafyccriHs ihjrnardi) from South Australia, dcpfjsited , a Slone 
Curlew (^A'r/rtzxc w /a rco/o/itM ) Furnpean, puichascd 

OUR ASTRONOMICAL COLUMN 

Cf>Mi' I 1002 b \s Oii^ERVLii i\ Ceyion — M r U O 
Barnard, of the Ceylon Survey, has cummuniciled some inter- 
esting del ids of C'nnel igo2 as ubserveLl''by him in Ceylon, 
to the Ceylon i)b^erT'tr ol October rr’ 

He recofils the comet’*, appearance, using a,telc'‘CopL of 
" moderate power," as an egg shiiped mass of neVmlosity having 
a very dislinc I slar-like nuclms uhich is of ,1 reddish colour, 
and a tail which cvlendcd to about P'5 from the nOcleus on 
October 7, giving the whole object a ‘‘lidpolc" appearance* 
he further rdds that it w is easily visible to I be naked eye, whilst 
an opera glass showed a faint trace of the taal, but no nucleus 
Mr Barnard’s compiitaLions show lb tl the comet mere ispd its 
distance from the earth bV 45 njdlion to S2 million) 

niiks during the period fJetober 8 to 2S, inclusive, and that its 
diameter was 200,000 miles, its .volume 600 tniles that of the 
earth, whilst the length of the* lad, on October 7, was .ibout 
one million miles " I < 

Mr' Barnard expccls the comet to be visible again, in Ceylon, 
just before sunrise in December »■ 

New Minor Pianeis Prt>f Max Wolf announces, jn 
Nos 3821 and 3824 of the o/ro/fii\, he Nuthi iihten ^ the 
discovery of five new minor planets The dales of discovery, 
positions and magnitudes of these objects arc as follows — 
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The elaily movements of the rcsprctivc planets are J V 
- om 7, - 2' , J W , oni S, 6' ; J.N , - om. 7, 6' ; J V , 

-om 8, ~6',JZ,om 7, -8' 

The planet discovered by Prof Wolf on October 7 and 
designated 1902 J U. proved to be the same as (106) Dionc 

Near Approach or Comei 1902 b to Merchhv — A tele- 
gram from Prof Pickering, dated Cambridge, Mass , October 29, 
announces that Prof Seagrave finds that Comet 1902 b will 
approach to within two million miles of the planet Mercury on 
November 29 

HerrM Ebell, Kiel, has confirmed this lelegraiii from til|e para- 
bolic elements published by Kerr ElisSlrumgren in No 3821 of 
the Ashonomueht Naihrtchteti^ and which were computed from 
obacrvations made at Lick (September i), Nicolaiew (Sep-' 
tember 20'4) and Slrasburg (October 8'4). ' Fjrom the 
ephemeris accompanying these elements it u seen that the 
declination of the comet will be too southerly fOr any further 
observations to be made in England until about 4 he middle of 
February, and that Us brightness at that tudfe^CF'^bruary 11) 
will be only 2 i times Us brightness at the tim^ ^ its diseovery, 
whilst by the end of February this ratio will be reduced to o 6 
{Asir&nomi^che Nathnchten^ No. 3821) " ^ 
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Thrke Stars with Large Proper Motions.— M. A. 
Verschaffel communicatci to No. 3624 of the Astronomtsch^ 
Nachrichtcn thepoutions of the sUisB U +24° 24^9, 24*2733^ 
and 24*2733^ u recently observed by him at Abbadia, and 
compares them with the posiLiOM given in the catalogue A G. 
Berlin B and brought to 1900 by the corrections for precession 
and secular variation given in the catalogue, thereby demon- 
strating the existence of a large amount of proper motion for 
each star 

The RAMI D Spot on Jupiier. — Herr Leo Brenner, in 
writing to The Observatory (No 324), explains the great dis- 
icrepancies which have appeared between the positions, and 
\elocity, 0/ the " pyramid “ spot as deiermincd by himself and 
,a5 determined by the English observers Messrs Denning and 
Phillips. 

He found that the centre of the formation travelled, during a 
year, at the mean velocity of o" 5 per day, and then Messrs, Den- 
ning and Phillips recorded that, according to observations made 
on June 28, it had moved at a mean velocity of nearly o per day 
for a period of nine days This great change of velocity seemed 
impossible, but Herr Brenner has found a solution to the diffi- 
culty m the observed fact that it is not one spot that is being 
observed, but a series of three or four spots, and of these, some 
are new formations of which Messrs Denning and Phillips had 
measured the position as though they were portions of the 
original spot, thus obtaining the great ditferences in position 
noted above 

Herr Brenner has arrived at the conclusion that neither the 
markings seen by him during August and September, nor those 
seen by the English observers on June 28, can be identical with 
the “ipyiamid" spot of last year, and these conclusions are 
strengthened by the observations of Seflor Comas Solii, which 
were published lately in the BulUtin dt la Aslronomigm 

de France, 

Ephkmrkis for Comet TempeLtSwim — In continuation 
of the ephemeriB given in Astranomische Nachnehten^ No 3811, 
M J I^ssert now publishes the following ephemeris for this 
comet 
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THE A UTOMA TIC TELEPHONE EXCHANGE. 

'^IIE object of the automatic telephone exchange is to dispense 
^ with the assistance of a third party in making connection 
between two subscribers Those who are at all familiar with 
the complexity of the connections and of the numerous devices 
needed in a modem exchange having a large number of sub- 
scribers will realise that to work out a system in which the tele- 
phone girl is replaced by an automatic arrangement is a matter 
requiring no little ingenuity, and will, perhaps, not be surprised 
that the problem has apparently only Ixen attacked successfully 
on the other side of ihe Atlantic The American technical papers 
have shown that, during the past few years, the construction of 
automatic exchanges has received considerable attention and 
that several different systems have been worked out Some 
attempts have been made to introduce these into this country, 
but not with much success ; in fact, until the last year or so 
England did not aflbrd a promising Aeld for the introduction of 
automatic telephones unless for small private exchanges. In 
America, however, matters are different, and, as we have said, 
descriptions of two or three different systems In actual or experi- 
mental use have been published. One of these, recently de- 
Bcnbed in the St ientijii American, is noteworthy for the fact 
that the automatic apparatus at the exchange is operated 
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tnechamcally SO far as possible, the electrical control being reduced 
to a minimum. Greater trustworthiness, it is said, is obtained 
by this means, though we should be inclined to think that the 
wear and tear would also be greater. We do not know whether 
this, the Faller, system has had any extensive trial as yet. 
Another system, which we propose to describe briefly, has been 
in operation in some parts of America for three or four years, 
and as it is being installed now in several large American towns, 
and IS also being introduced into Germany and England, we 
may ludge that it has proved both trustworthy and economical 
In Chicago, an exchange on this system is being constructed with 
an ultimate capacity of 100,000 subscribers, 

This system is known as the *'Strowgcr'’ system We have 
had an opportunity of inspecting a small model installation repre- 
senting part of an exchange suitable for 10,000 subscribers, and 
were struck by the case and simplicity of its working and its 
great convenience from the subscriber’s point of view. Of 
course, working a small portion of an exchange under exhibi- 
tion conditions is one thing and running the complete system 
continuously, with all the subscribers connected, is another ; 
but there was little to lead one to suppose that the working 
under the more arduous conditions of actual service would be 
any less satisfactory, and indeed the success which has attended 
the operation of three or four large exchanges in America is 
direct evidence to the contrary. One of these, at Fall River, 
Mass , has been in operation for two years and, with an 
uUimaLe capacity of 10,000 subscribers, already has 4000 con 
nected Apart from the clerical staff, only five people are re- 
quired to look after this exchange, and these are said to spend 
most of their Lime connecting up new subscribers , at night and 
on Sundays the exchange is left to take care of itself. 

We may Hrst of all consider the subscriber’s instrument , this 
takes no more room than, and looks very much like, an 
ordinary wall set. There is, however, no magneto ringer, and 
on the front of the box is a circular metal disc having ten holes 
on the right-hand side numbered from o to 9 ; below this is a 
rin^ng-up push Suppose a subscriber wishes to call up No. 
5603 , he takes hia receiver off the hook in the usual manner 
and, putting his Anger in the hole marked 5, rotates the disc 
unlit hi5 Anger comes against a stop , he then allows the disc 
to return to its normal position and repeats the operation with 
the holes marked 6, 8 and 3 in succession. He is now con- 
nected through, and if No, 5683 is engaged, will hear a buzzing 
in his receiver ; if not, he has only to press the nngmg-up push 
and wait unlil his call is answered When he puts back bis 
receiver on the hook, all the connections are restored to their 
original condition The lime taken to get connected through 
— or to And out that the number you require is engaged — is 
considerably less than with the ordinary system, even when the 
exchange girl replies to your call and connects you up imme- 
diately, which, as telephone users know, happens but rarely. 

The apparatus at the exchange consists of a number iif 
automatic switches known as " nrsi ” and ^'second selectors” 
and "connecting switches” The construction of all these is 
very similar, but is too complicated lo describe in detail , we 
can only indicate the principle upon which they work The 
switch consists of a semi-cylinder, along the axis of which is the 
switch-arm. This arm can he raised or lowered in ten steps 
and also rotated so that its contact can be brought up to any of 
the contacts on the inside of the semi-cylmder ; these are 
arranged in ten rows of ten contacts each. We may best under- 
stand the operation of these switches 1^ following out what 
happens on ringing up, say, No 5683. Each subscriber has a 
"first selectDr"* switch of his own at the exchange, and the 
first moiement of the dial on his instrument operates this 
switch. As he draws down the hole 5 to the slop, a succession 
of five current impulses are sent along the line, and these raise 
the central switch-arm to the fifth row up on his switch This 
picks out all the subscribers whose numbers begin with 5000, by 
connecting the caller lo the group of " second selectors 
corresponding thereto; there are ten connecting or "trunk” 
lines leading from the first selectors to ihe second, and the 
switch-arm, when it has risen to the fifth row, rotates until it 
icks out a disengaged trunk, passing over any which are m use 
y other subscribers The second movement of the dial operates 
the second selector in precisely the same way, raising its arm 
to the sixth row of contacts and causing it to rotate over that 
row until u picks out a disengaged trunk line leading to the 
group of subunbers with numlMrB beginning with 56OT. The 
remaining two movements operate the selector switch and are 
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slightly different ; the first raises the arm to the eighth row of 
contacts and the second rotates it to the third contact m that 
row The subscriber is now connected to No. 5683 and can 
ring him up if he U not engaged ; the signal that he is engaged 
13 given through another set of contacts on the connector 
switch, an interrupted current being sent along the caller’s line 
and causing his receiver to hum When the conversation js 
finished and the' caller hangs up his receiver, all the switches 
which be has been using return to their normal position of rest, 
The exchange is run on the central-battery system and 
metallic circuits are used throughout It will be noticed that 
[he Bubsenber’s connections are duplicated at the exchange, one 
pair of Wires running to the Hrst selector and one to the con- 
Ucls corresponding to his number on the connectors It is also 
obvious that the number of conneciions m one group of 
hundreds or thousands which can be made at once is limited 
by the number of trunk lines ; ten of these per hundred sub- 
scribers have been found to be practically sutlicient, but the 
number could, of course, be increased without limit if it was 
found desirable. Once two subscribers are connected through, 
Lheir conversation cannot be interrupted, since any attempt to 
call either up results merely in the caller receiving the busy 
signal, and any calling up between other subscribers does not 
an^ect the lines they are using This alone is a very great con- 
venience from the user’s point of view , in addition, the gain in 
time in getting connected up, the inipossibilily of getting on to 
a wrong number except by the subscriber’s own fault and the 
secrecy of the system must be reckoned to its advantage So 
far as the exchange is concerned, the chief advantage lies in 
doing away with the exchange giil ; the cost of maintenance is 
"iftid to be no more than in a manually operated system, llie 
floor space required for connecLiuns and switches about the 
same , there is, therefore, a slight saving in room, since none 
of the resting rooms which the strain upon the oper.4liirs now 
renders necessary is required M S 


INSTANTANEOUS CHEMICAL REACTIONS 
AND THE THEORY OF ELECTROLYTIC 
DISSOCIATION^ 

TT is generally held that instantaneous chemical reaction, if 
not all chemical action, is dependent upon ions ; in other 
words, that such reactions take place between electrolytes In 
order to test this point, the author has attempted precipitation by 
double decomposition (like the reaction between silver nitrate and 
hydrochloric acid) in solutions that are excellent insulators As 
a solvent benzene was chosen, though it seems that petroleum 
ether or toluene would have been e(]ually good. The benzene 
used was the best that is made by Kahlb.ium, free from ihio- 
phen. It was allowed to stand for days over phosphorus 
pcntoxide, from which it was distilled, and was finally kept 
standing over metallic sodium The conductivity was tested by 
comparison with that of air For this purpose an Arrhenius 
resistance cell, with plates less than a millimetre apart, was 
placed in series with a sensitive galvanometer, and a dynamo 
giving a pressure of no volts. When the cell contained air a 
slight movement of the needle could be seen on closing the 
circuit, and on replacing the air by benzene the deflection was 
somewhat less. The insulating properties were therefore 
good. 

Some difficulty was found in obtaining suitable solutes owing 
to the general insolubility of salts in hydrocarbons Certain 
oleates, however, are soluble, and those of copper, nickel and 
cobalt were used These were prepared by heating pure oleic 
acid wuh the calculated Quantity of standard solulion of sodium 
hydroxide and then adding to this sodium olcate solution a 
sbght excess of the sulphate of the heavy metal. The precipitate 
was thoroughly washed with water and finally dnea at 110° 
The salts so obtained were analysed by reduction in hydrogen 

These oleates are readily soluable in benzene, even in the 
cold, and give colours similar to those of salts of the corre- 
sponding metals in aqueous solutions On heating the dark red 
solution of cobalt oleate in toluene It turns blue, and on cooling 
It agaiD becomes redf in the same way as cobaltous salts change 
colour in aqueous solutions. It was found that 5 per cent 
solutions did not conduct any better than pure benzene. 
Metallic sodium does not cause any precipitation, and was, in 

^ Abstract oT a paper In the Journal Physical Chemistry ^ vol. vu 
PP 1-14, 190s, fay L Kohlenberg 
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fact, used aj a desiccating reagent , the only change that ever 
took place was the usual slight pinkish coloration that freshly 
cut surfaces always assume after a time Magntsium, aluminium 
and zinc have been kept in a copper olcalc solution for weeks 
without in the least changing their appearance and lustre It is 
therefore abundantly proved that these oleates in beiuene are 
not ionised Cryoscopic determination of the molecular weight 
of copper olcate in benzene gave figures about 2400 and the 
boiling-point method about 2650, whereas the theoretical figure 
is 625 6, so that, according to the usual idea, the copper oleate 
would appear to be jmlynierised 

A solution of dry hydrochloric acid gas in benzene was next 
prepared The gas was obtained by dropping the iqueuus 
solution into concentrated sulphuric acid and further drying by' 
sulphuric acid and phosphoric anhydride The conductivity of 
this solution was no higher than that of the benzene itself 
It does not attack the carbonates of sodium, calcium and barium, 
or bright magnesium ribbon Zinc, however, is all ticked, 
whether amalgamated or not, but platinum in contact willi it 
makes no difference, the hydrogen being evolved from the zinc 
alone Thus voltaic action is absent A dilute aqueous soluiiun 
of the acid seemed to act rather less readily on aniHlgainated 
zinc than did the solution in benzene Similarly, contact with 
platinum of other met.als does not cause magnesium to be acted 
on by the acid. Iron, nickel, cobalt, copper and cadmium arc 
not attacked , tin and aluminium are slightly acted upon, and 
lead very slightly This is so whether the metals are by them- 
selves or in conl.acl with others Metalbr sodium is fairly 
rapidly atuicked The chlorides tif the metaib acted upon are 
practically insoluble in benzene 

In .ill Llic LxpLnments, gnat prcc.iulmns were taken against 
moifalure, the gLiierators and oiher app.iritU'i being connected 
to suitable drying trains 'bhe lUsk containing the liL*n/ene and 
substance to be tested was fitted willi a doubly perforaLcd rubber 
stopper, and was connected with the drying tram of the hydro- 
chloric acid gmeraior and also to a large tower filled \mi1i 
pumice and phosphoric anhydride before introducing the 
benzene and substance, the flask, sloppcr and conmtling tubes 
were heated to drive off moisture, and while still hot, the 
benzene and substance to be tested weie quickly introduced and 
the whole at once connected with the train The air was tJn.n 
displaced with dry hydrogen, which passed through the hydro- 
cliloric acid generator, and finally the acid was slowly evolvt.il 
until the train was saturated 

When dry hydrochloric acid gas is passed into a solution of 
copper oleate in benzene, there is formed instantly a heavy brown 
precipitate which is cupric chloride We have here, then, a case 
of instantaneous precipitation by double decomposition which is 
perfectly comparable with that of the formation of silver chloride 
in aqueous solutions, when silver nitrate solution is treated with 
hydrochloric acid Yet the benzene solutions conduct no better 
than benzene itself, nor is there the least perceptible increase 
of conductivity at the instant of the formation of the pre- 
cipitate The oleates of nickel and cobalt, when treated in 
benzene solutions with dry hydrochloric acid, react in a perlecLly 
analogous manner Analysis showed the precipitation to be 
complete. 

It was found that the conductivity of two samples of anhydrous 
stannic chloride is no belter than that of air. This salt mixes 
with benzene in all proportions, giving mixtures which are 
equally non-conductors Yet when such a solution is poured 
into a benzene solution of copper oleate, there forms inslantly a 
heavy brown precipitate which 15 principally anhydrous; cupric 
chloride The precipitate lakes down some of the stannic oleate 
which is formed with it and is difficult to manipulaie, but 
analysis shows that the reaction is in the main a simple double 
decomposition, 

Anhydrous phosphorus trichloride, arsenic trichloride and 
silicon tetrachloride arc miscible in all proportions with benzeae 
and ^ive solutions which are insulators, like the solution of 
stannic chloride In each case, when a solution of copper oleate 
in benzene is treated with a solution of PCIj, AsCIa or SiCl^ in 
the same solvent, copper is precipitated as a dark brown pre- 
cipitate This IS essentially cupric chloride, but is in each case 
contaminated with some of the oleate 

We see, then, that IIG, SnC]4, PCI 1, AsClj and S1CI4 each 
precipitate cupric chloride from benzene solutions of copper 
oleate There is, then, apparently double decomposition by 
means of 10ns, and yet the solutions are non-conductors, showing 
that 10ns are not present. 
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As in the case of aqueous Eoluiiona, Lhc soluUhly of Lbe 
precipitate ii diminished bv addinf? excess of the precipitant. 
When dry hydrogen sulphide is passed into benzene Bolulions 
of the oleate of copper, nickel or cobalt, the sulphides of the 
metals are at once thrown down If these solutions are first 
saturated with hydrochloric acid so as to precipitate the chlorides 
and then saturated with dry hydrogen sulphide, the sulphides 
do not form. Stannic chloride dissolved in benzene was treated 
with dry hydrogen sulphide in large excess without any visible 
formation of sulphide , but on standing overnight there was 
a copious precipitate Arsenic trichloride in benzene showed 
a similar reluctance to form sulphide, but when petroleum 
ether was used as a solvent the formation was almost instan- 
taneous 

Hughes has found (hat dr^ hjdrochloric acid will not react 
with dry ammonia, a fact which the author has confirmed. Yet 
when anhydrous benzene is treated with hydrochloric acid dned 
over sulphuric acid and phosphorus pentoxidc, and then 
amniQiua (evolved by heating lime mixed with ammonium 
chloride and dried by passing through a tower of lime and one 
of dry pumice covered with phosphorus pentoxide) is passed 
into the solution, a white, bulky precipitate of ammonium 
chloride at once forms , ihe benzene vapours are enough to 
cause the reaction to take place. Neither of Ihe solutions, nor 
fhe miitture, conduct better than benzene itself, nor is there any 
change of conductivity at the instant of mixing Similarly, 
when anhydrous pyndiUe is mixed with benzene, the solution is 
a noq-conductor. Dut when such a solution is mixed with a 
solution of hydrochloric adid in benzene there is at once formed 
a heavy precipitate of the hydrochloride. 

We must ihererore conclude that instantaneous chemical re- 
actions are possible with non conducting solutions as well as 
with electrolytes W R C. 

A MEDLhVAL TREATJSE ON SURVEYING, 
pROR HAMMER, of Stuttgart, who has from time to time 
^ published interesting contributions to Lhc history of geodesy 
and of surveying instruments, has given in a recent number of 
'the Zeilschrift fur Vermessunj^rwfKm a detailed account of 
Relnhold^s' treatise on slirteying and mine surveying, a litlld- 
krftfw'n Work that enjoyed ‘ great populanty in Germany in the 
Middle, Ages. In (he biubography appended to Brough's 
" Mipe Sufveying” (ninth edition, 1902, p 360), Reinhold's 
'book appears as the earliest independent treatise on the subject 
In View of the far-reaching influence exercised by the work, 

^ a brief ahalysis of the contents may not be without interest 

TheMtIe of the book is “ Oriindlicher und warer Bencht vom 
Fcldmessen " It was published at Saalfeld in 1574 fiy his son, 
Eraimiis Remhold Reinhold senior was born at Saalfeld in 15 ii 
und didd there of the plague in 1553 From 1536 until his death 
‘he umB professor at Wittenberg The main contents of the hook 
* would ap^iear, therefore^ to have been written in the middle of the 
aiutecrrth century* ’ TheJ preface, written by Erasmus Remhold 
juni dr j' a physician, gives examples of errors made in surveying 
Thus, a large furcRt was measured thrice , the first determination 
gave an area of 26,000 acres, ihe second 36.000 acres, and the 
last 27,000 acres The author divides his “ Bencht " on survey- 
ing into five sections The first deals with the four rules of 
arithmetic, the extraction of square roots, &c , the second 
deals with the calculation of areas , the third with the dividing 
up of land , the fourth shows how ihc rules given may be applied 
in districts where other measures of area are in use , and, lastly, 
Lhc 'fifth section enumerates the rules of surveying so as to 
enable, as the author puts it, a common man of sufTicient intelli- 
gence 10 carry oui his own measurements without further great 
ado. The second part of the work is devoted to an account of 
the quadrants and of the compass, and to a treatise in nineteen 
chapters on mine surveying 

In^ the first part of his book Reinhold complains that it is rare 
' to find' a town which uses the same names and sizes for field 
mitv^ying is its neighbours. Mdrgen, Jucharl, Togwerk, 
'Mlli^nsmahd, Ilufe, Hufacker, Artacker, &g , are among the 
units of area met with. He therefoie cal'efuIN enumerates his 
'’menttfrp^of length and area’, flfilh thd symbols used for them 
'tbHo^hbuf the liook The unit of length is the rod {Ruthe) 
of Yb' feet ( Werk^chuh), each of whith is again divided into 
16'fihgbr-breMiha {Ftn^rbreit). The unit bf area 1a the' acre 
{(Acker) of 150 square rods {gevurdt Kmkek) The WetfcichuH, 
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on which his whole system of measures is based, is dealt with 
by Reinhold in a peculiar manner, very characteristic of the 
period. He says in effect . how long, however, a Werkschuh is, 
IS known to everyone, or can easily be ascertained from any car- 
penter, mason or cabinet-maker Later on in the volume he 
gives a woodcut showing the length of a third of this foot, from 
which it IS evident that the W'erkschuh was 281 millimetres lon^, 
and consequently the Ruthe was 4 i^o metres long, which 11 in 
close accord with the old Brunswick rod of 16 feet (4'566 
metres) A square rod would represent 2of square metres, and 
the unit of area, the Acker, would contain about 3040 square 
metres, which is in fan accord with several of the Morgen Ih 
use in Germany before the introduction of the metric system 
For the measurement of lengths, Reinhold advocates the use of 
a cord or rods A wire cord is preferred to a hemp one, as not 
being afiected by weather or by varying tension. For setting 
out a right angle (he author makes use of the right-angled 
triangle with the sides 3, 4 and 5 He also recommends the 
numlicrs 20, 21 and 29, as well as the approximation with the 
numbers 12, 12 and 17 (12* -I 12^ = 288, whereas 17*= 289) 
In reference to the latter method, he reminds the reader that he 
writes for the common man who does not require everything to 
be weighed on a gold-balance Areas are calculated by means 
of rectangles, trapezoids and triangles, attention being given to 
the measurement of lakes and woods and other piolygonal figures 
in which diagonals cannot be measured For the measurement 
of angles the compass is used. It is graduated inlo single degrees, 
each 5 degrees being numbered consecutively from o to 360". 
The direction of the pointer in the illustration given represents 
a westerly declination of about fi'' Lastly, the trigonometrical 
solution of triangles by the aid of a table of natural sines is ex- 
plained. The next section of the work deals exhaustively with 
the division of land Errors, it is pointed out, frequently occur 
which a good surveyor could easily prevent Every prince and 
town, therefore, should, as the author quaintly puts it, have a 
licensed, but nevertheless competent, surveyor. The second 
division of the whole work is devoted to mine aurvejdng The 
mstruments described include the compass, a good quadrant, a 
Whter-level and a hanging clinometer The unit ol l^ngtB in 
mine^ mtfa^urefm^nis was the Luckier (fathom) of 0 Sh6es, and 
the technical terms ibi^ uqcd were much the same as those now 
in "vagne in German mines. 1 '* 

Such m brief arc the contents of this remarkable treatise 
written 350 years ago Comparing it with some of the most 
recently published text books on surveying, it is depressing to 
find how little is the progress that has been made in the instruc- 
tion in ihisimportantbranch of engineering In a large treatise 
on the subject published this year the statement is made that a 
slight knowledge of geometry is necessary, and consequently a 
chapter is inacfted in the middle of the book dealing with 
geometry, trigonometry and logarithms The development of 
the theory of meakurenlents and the mathematical pnncfplea on 
which It is based, arc neglected, and the author confines himself 
to enunciating mechanical rules for the testing of surveying in^u- 
menls and for carrying out surveys This rule-obthumb method 
of education was not enough for Reinhold in 1550, 1 WbllsL >n 
1782 Prof Lempe, in his lectures at the Frejberg Sohool of 
Mines and in his text-book, went still further by ueging. the 
necessity of learning and applying arithmetic, geometry, d plane 
and spherical trigonometry, and even analytical geometry and 
the elements of the differential and integral calculus, os the purest 
basis of a successful study of mine surveying. B II B. 


DYNAMIC INTERFRETATION OF CELL- 
DIVJSION.^ 

'‘T'llE author came to the study of biology possessing, as a civil 
^ 1 engineer, an equipment rare among the disciples 6f,lhis 
science Some years a^o he interpreted the phenomena' of cell- 
division and karyukinesis as due to the play of Newtoniaik;)f6rces 
of-equal potential but opposite sign, rather than ^ to ' ihe 
actions of pull or push performed by ordinary mechanical iRtties ; 
and was able to reproduce the spindle-figure and tcntroaofkfafpy 
a trough full of spirits of turpentine in which were suajlbnolcd 
ciyeUli of[;^iulphate of qiiininej and into which were inttoduced 
a pair of Wires joined to the poles of an electric machine After 
continued atody under such masters as Giard, he now develops 

i " Intfilllitacion. DiofMca la division Cellular" By A Gallardo- 
^Pp loi (Boenoi Auvr, 190a ) 



November 13, 1902] 


NA rURE 


43 


the ume conception and extent^sit m a, thesis for the doctorate 
The cytoplasm of a dividing cell la differentiated as the site of a 
field of force , the spindle with its asters is the visible embodi- 
ment of the lines of force , the centrosomes occupy the poles, 
that 19 the points of maximum potential and of physical equi- 
librium, though it is not legitimate to say that they are them- 
selves either the sources or the causes of the molecular stresses 
and strains. Where the centrosome expands into a Urge zoned 
astrosphere, as in the eg^s of Rhynchelmis or Unio, the zones 
correspond to eauipotential surfaces It has been objected to 
<iLich views that tney will nut explain multipolar figures, such as 
often occur in nature hut a tnpolar figure can be f^ormed in the 
above e/icfrrc vorhing model by introducing a third terminal put 
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to earth , while a quadnpoUr spindle can be reproduced by a 
ma^eitc model where iron-filing^i group themselves under the 
action of fuur poles alternately arranged at the consecutive angles 
of a square But perhaps the most convincing illustration is sup- 
plied by two consecutive figures , the one (Fig i) is a geometrical 
construction to represent the plane section of a field of force 
passing through the poles, and displaying the system of cqui- 
potential zones and lines of force, when ihc charges at the pules 
are + 5 and - 3 respectively , and the other (Fig 2) is the de- 
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linealion of an unequal mitosis in the connective tissue of a 
salamander-larva copied from F Keinke 
The splitting of the chromosomes and the repartition of their 
twin moieties are referred to the same forces, which he terms 
“ karyokinelic ” not to prejudge their real nature He suggests 
that in direct or amitotic divisions of the cell and nucleus the 
same foices are at work, although no material presentment of 
the lines of force is seen 

The whole of this part is admirably worked out - it is quite 
free from those mathematical short-cuts, which are, indeed, indis- 
pensable for the rapid daily work of the physicist, but which 
I'araday, the great investigator of pmlar forces, was able to dis 
ftpense with, and which are for the most part incomprehensible 
if not revolting to the biologist 
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Gallardo regards heredity as the transmission from cell to 
cell of the power to develop such forces in due course That 
these forces are neither electric nor magnetic is certain It is 
unlikely that Biilschh's suggestion that they are osmotic u 
adequate, though doubtless osmosis does play a part in the pro- 
cess Gallardo is content for the moment to regard them as 
** vital” forces, avowing that he is so far a vitalist as to admit 
that the phenomena of living Iieings present problems and cha- 
racters not found in inorganic or dead groupings of matter 
He does not, however, accept J Kclnke^s “dominant” 
hypilhesis 

We ourselves greet this pamphlet the more cordially as em- 
bodying ideas that we have held for years — nay, have attemjited 
to work out The task, however, could only he acconijilished 
by one who possessed a solid grasp of modern physical science 
as well ns of biological fact We may note that the device we 
have adopted for modelling in three dimensions the karyokinetic 
hgurcs — a glass trough of glycerine in which are suspended the 
finest iron-filings, levigated in alcohol — will be found useful by 
ihe physicist , for by moving it from place to place in a magnetic 
field he can render the courses of the lines of force visible, and 
map them out in space for himself or his students 

Marpus Hartog 


THE RABRIT PEST IM A US TRAL/A * 

TT was hoped and expected that the long rontmued drought 
^ which has prevailed ihroughoul enstein Australia for the 
lust SIX years would at least have had a good influence in sub- 
duing the rabhii pest, but such docs not seem to have bein the 
case. The rabbits, like all other living animaK, have suffered 
‘severely in certain districts, hut on the least mitigation of the 
drought they quickly recover themselves, and become as numerous 
and as destructive as ever Large tracts of country formerly able 
to maintain sheep have been abandoned, we are told, on account 
of the rabbit pest, and have gone to waste in conset^uence of the 
futility of the various schemes that have been tried for the 
mitigation of this frightful evil 

In these circumstances, Mr William Rodier, of Tambua 
Slalion, Cobar, New South Wales, has done well to reprint the 
pamphlet on this subject to which we directed attention 0[v< 
a former occasion (Naiubk, M irch 21, 18S9), and to explain 
mure fully the very simple and cfhcaciuus method by which he 
proposes to deil with the rabbit pest Had the scheme put for- 
ward by Mr Rodier been adopted when it was first suggested, 
we do not doubt that the success which it liis met with on his 
own station would have followed it elscuht.iL Hut, as we all 
know too well, the prophet has little honour in his own country, 
and, instead of following Mr Kodier’s excellent advice, the 
authorities have tried various other schemes that have in many 
cases only had the effect of augmenting the evil 

Mr Rodicr’s ]>lan for combating the rabbit pest is very simple 
It i>. based on ihe well-known law of nature that polygamy is 
favourable to the increase of offsipring and polyandry is 
unfavourable Rabbits usually live in a polygamous state One 
male impregnates a number of females anu produces a large 
offspring Mr Rodier proposes to convert this polygamy into- 
polyandry by catching the rabbits alive and killing all the 
lemalcs, while all the males are turned out again If this is 
done, the male rabbits become more numerous than the females, 
harass the females by their constant attentions and injure their 
powers of breeding Thus the offspring becomes continually 
less numerous That this result will follow is illustrated by the 
case of public women, who seldom bear children and never 
produce large families, and by other facts well known in science. 

The ordinary course pursued in trapping rabbits, in which 
all that are caught are killed, so far frmn diminishing the evil 
is much more likely to increase it. The great majority of the 
rabbits captured are sure to be males, because the male rabbita 
have the habit of congregating in certain spots called ” buck- 
heaps ” In these spots they arc ea.siJy caught by the trappers, 
who arc, of course, only anxious to kill as many as possible and 
to obtain the fees offerLd for their destruction by the Rabbit 
Acts Thus the males become diminished m numbers and the 
breed becomes increased. Various other modes of combating the 
rabbit pest have been tried in Australia, but all alike have proved 
to be failures Poisons of different descriptions have been much 

^ “ The Rabbit FeiU in Ausiraliii, iti Cause and Us Cure." Dy W Rudier 
Pp 16 (Sydney, 190a ) 
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uKecI This ib done by spreading poisoned grain about the runs 
of the rabbits or by poisoning the water-tanks. But poison 
has not turned out successhil, and there is besides great objection 
to the employment of such a dangerous agent in any case. 

The introduction of Bome infectious disease to kill die rabbits 
has also been advocated, and even tried in certain districts, but 
It has not succeeded. In this instance, even Pasteur attained no 
deBnile result. 

In these circumstances, Mr. Rodier’s plan, as set forth in his 
pamphlet, which ia certainly theoretically correct, ought to be 
tried by the aulhoritiLS t»n a large scale It would be ea^y to 
fence round a few thousand acres in one of the worst distncu 
and see what effect will be produced by capturing the rabbits 
alive and killing only the females Mr Rodier tells us that his 
plan has succeeded well at Tambua Station, and there is every 
reason to suppose that it would succeed elsewhere if it were 
properly tried. 


TIfE ROYAL HORTICULTURAL SOCIETY! 

TJ'EW things have been more gratifying to those ‘'seriously*' 
^ interested in horticulture than the great improvement th.^t 
has taken place in the publications of the Royal Horticultural 
Society during the last few years The Society has more than 
recovered from the disasters that befell it at South Kensington 
The present year is not yet completed, but already more than 
one thousand new fellows have been elected There is every 
probability that the approaching centenary will be fittingly cele- 
brated by ihc erection of proper ufhees, including an exhibition 
ball and accommodation for the excellent Lmdlcy Library. 
This latter la the property of certain trustees, but in inseparable 
from the Society so long as it exists as a corporate Ixjcly in or 
near the metropolis 

One potent reason for the phenomenal success which has of 
late years distinguished the Society is to be found in the zeal, 
energy and organising faculty of the secretary In no respect 
are ihche qualities more conspicuously illustrated than by the 
pubheatum's of the Society edited by him 

The papers contributed to the fournal have almost always 
been good of their kind, but they were published at irregular, 
often very long, intervals, that interest in them flogged or 
disappeared entirely 

Under the editorship of the present secretary, the quality of 
the Jotnnalb^^ been more than maintained, whilst comparative 
regularity (jf publication has been ensured , so lhat those fellows 
whose distant residence precludes them from availing themselves 
to the full of their privileges may yet be assured tK\t in the 
fournal^ as now issued, they have a full equivalent for their 
subscription, and, as far as possible, are kept abreast of the 
proceedings at headquarters 

The current number shows an improvement on its predecessors 
m the fact that a larger infusion of original illustrations has 
been vouchsafed Among these wc may mention the three 
coloured plates illustrative of several of the more common 
fungi which attack garden plants The article on which these 
plates confer additional value is the production of Dr M C. 
Cooke, and we are glad to see it is marked " to be continued,” for 
A more complete list of this kind than any that has yet appeared 
Is greatly wanted by gardeners. Another paper illustrated by 
original half-tone blocks is lhat on ‘ ‘ plant communities ” by Prof 
Carr, of Nottingham , at least we are not so familiar with them 
os with the numerous cuts which have done duty before in the 
various horticultural journals 

During the last year or two, a very useful addition has been 
made to the Society’s records in the shape of short abstracts 
from current horticultural literature relating to the garden and its 
inhabitants. These are supplied by a goodly number of trained 
experts, and when experience has taught them a due sense of pro* 
portion and a more rigid selection of what u appropriate to a 
horticultural journal, their value will be even greater than it is 
now This portion of the volume will require the greatest care 
in indexing, as without a comprehensive index reference will be 
reatly hampered. The contents are so varied that further 
etailed comment is impracticable It must suffice to say that 
all classes of horticulturists, practical, scientific, orsthelic or 
amateur, will find something 10 interest them in these pages. 

> The Jpumni pf the Rpjfn/ H pf ticmltuf al Society (September, 190a) 
Edited by the Rev. W Witki, M A , SecTDtary, 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Oxford. — The resolution, " That candidates shall not be re- 
quired to offer both Greek and Latin in the examination in 
slated subjects in Responsions,*' sabmltted to Congregation on 
Tuesday, was lost by 189 votes to 166 If the resolution had 
been carried, a proposal would have been brought forward on 
November iS, "Thai all candidates shall be expected to pass 
m two out of the four following languages ; — Greek, Latin, 
French and German, one of the two being either Greek or 
Latin ” By the decision of Congregation on Tuesday, Greek 
remains a compulsory subject at Responsions for all candidates ; 
but the subject may he brought up again by a proposal to 
exempt candidates for honours in certain of the final schools 
from the compulsion of Greek. 

Mr George Herbert Groavenor, D A., New College, has been 
appointed to the biological scholarship at Naples for the year 

1902-3 

Thf late Colonel Walter Montgomerie Neilson, who was 
the son of the inventor of the hot-blast as applied to iron- 
smelting, and who, in a sense, was the founder of the locomo' 
live trade in the Glasgow district, has made a bequest of 500/ 
in memory of his father, Mr. fames Beaumont Neilson, to the 
(lUsgow and West of Scotland Technical College, for the estab- 
lishment of A gold medal and prize to be awarded each year to 
the best student of the College completing his course of study of 
three years for the diploma m mechanical engineering, The 
medal and prize arc to continue the name of, and the invention 
by, Beaumont Neilson The medal will be of the value of 
lol , and the prize will consist of books. 

Dr. G. R Parkin, the organising agent for the trustees of 
the Rhodes scholarships, is at present in Oxford to consult with 
the Univeisily and college authorities before proceeding Lo 
frame, for the approval of the trustees, a scheme for the election 
of the scholars. Dr Parkin slates that according to their size, 
each of the colleges seems prepared to lake from two to five of 
the Rhodes scholars every year. This would give lo the smaller 
colleges SIX in all for the three years* scholarship, and to the 
larger colleges about fifteen, when the plan is m full operation 
The first year the bequest comes into operation there will be 
elected probably between seventy and seventy-five scholars, the 
same number for the second year, for the third year about 
thirty, and in subsequent years the same proportion will be 
maintained 

In the course of an address delivered at the Liverpool 
.School of Science on Saturday last, the Bishop of Liverpool 
remarked lhat the lime had passed for ever when Great 
Britain stood first and the other nations of the world no- 
where There was great need for energy and exertion, and 
great care must be taken to develop on educational lines as fast 
as possible Technical schools were meeting a real national 
need and helping to preserve the greatness of the Empire They 
were bringing British science and industry together, and in future 
they would find that science would transfigure industry, and 
industry would make science more practical. But what were 
first needed were the unification of education and the full 
sympathy and cooperation of employer and employed, in which 
respect foreigners were somewhat ahead of us. 

M Boris Weinberg, qf the University of Odessa, has 
recently completed an interesting inijuiry into the provisions for 
the practical study of science made in 206 laboratories m con- 
nection with colleges in Europe, America and Australia In 
March, 1900, M Weinberg sent a circular letter to the directors 
of all physical, mechanical, electrotechnical and chemico- 
physical laboratories mentioned in the "Minerva Jahrbuch,” 
asking for information as to the number of demonstrators teaching 
in the laboratories In 1900 and m previous years so far back as 
1865, the number of students in the same years, the smallest 
number of students working at the same time in the laboratory, 
the hours devoted to practical work by each student during a 
week, and many similar points. His results are now publuhed, 
and deal with typical university colleges, medical schools, 
technical colleges, &c. , of the countries of Europe, of the 
United States and of Australia The most valuable part of the 
information brought together in the pamphlet is the careful 
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analysis of the courses of study in physics in the different insti- 
tutions from which data were received. In his circular to labor- 
atory directorsj M, Weinberg tabulated some 910 typical prac- 
tical exercises in physics and requested that those worked in 
the laboratories might be underlined. It has thus been posmble 
to institute an instructive comparison between the methods of 
different countries About four hundred physical lalxiratones, 
having five hundred professors and eight hundred demonstrators 
or assistants, are recorded for the whole of the institutions for 
higher education in the world. In about one-firih of these, 
practical work in physical manipulations is not carried on ; in 
the rest, there are about 25,000 students who pass eight hours a 
week in the laboratories during three semesters. In these four 
hundred hours passed in the laboratory a student, on the aver- 
age, performs sixty different experiments, or about two-thirds of 
ihe work for whicn the laboratory makes provision. 


SCIENTIFIC SERIALS 

Amtrican Journal of Scxencc^ October — An experimental in- 
vestigation into the existence of free 10ns in aqueous solutions of 
electrolytes, by Julius Olsen The well-known experiment of 
Ostwald and Nernst, which has been held to prove experi- 
mentally the existence of ions m solution, is criticised, and it is 
held that the conclusion arrived at does not necessarily follow, 
and that further proof is needed P^xpenments arc described 
which show that an electrolyte which has never been acted 
upon by a current behaves as if it contained particles charged 
with elcclricily which are free to move, and these particles have 
jiot been produced by a current This corresponds to the de- 
finition 01 free ions, — On the solution of problems in crystal- 
lography by means of graphical methods, based upon spherical 
and plane trigonometry, oy S L Penfield It is shown that 
with the addition of certain stcreographic scales and protractors 
to a set of ordinary drawing instruments, the lengthy calcula- 
tion s usual in determining the crystallographic constants can be 
avoided or, as an alternative, checked Several illustrated 
examples of the mode of application of this method are given — 
The estimation of bromic acid by the direct action of arsenious 
acid, by F A Oooch and J C LUakc It is shown that 
bromates may be satisfactorily estimated by the direct action of 
arsenious acid, the few apparent discrepancies which were found 
being traced to the presence of chlorate as an impurity m the 
bromate — Solubilities of some carbon compounds, the densities 
of their solutions, by Clarence L Speyers Seven or eight 
carbon compounds of diftcrent tyjjes were examined in various 
solvents, including water, methyl, dbyl and prop) I alcohols, 
chloroform and toluene The results are compared with those 
calculated from Schroeder’i) formula, but iht .igreement is not 
good 

T/ansatlions of the Amertcan Mathematual Socitty Vol 111 
No 5 (July) — L L Dickson, on the grouj> defined for any 
given field by the multiplication table of any given finite group 
The subject of ibis paper is much the same as that of HurnsulL’s 
in Proc L M S xxix ; the results, however, are obtained by 
different method, whicli does not involve the theory of continuous 
groups* The paper illustrates the importance of Frobenius\ 
discovery of the group determinant Tw^o examples arc given — 
O Stolz, postscript to a previous article on rectification of 
curves A comparison is made with Jordan’s treatment of the 
same theory, — O 13 olza, proof of the sufticicncy of Jacobi’s 
condition for a permanent sign of the second variation in the 
'‘■?o-caIled isopcnmelnc problems. — If E Hawkus, on hyper- 
cumplex number systems. The author develops the methods of 
I'eirce, and shows that they give an enumeration of all systems 
in less than six units which have moduli in more than one 
idempotent unit The systems for five units with two idcmpolent 
units are worked out in detail A discussion of mlpottnl 
systems follows — W B. bite, on metabclian groups. — L. P 
Eisenharl, on conjugate rectilinear congruences — D N Lehmer, 
constructive thconr of the unicurwl plane cubic by synthetic 
methods — L E Dickson, on the groups of Steiner in problems 
' of contact (continued from the January number). 

Bulletin of the American Mathematical Society [z) ix , No 1 
(October) — O BoIzb, examples in the calculus of variations — 
E. K. Hadnck, on the sufficient conditions in the calculus of 
vanations. A convenient summary, based on lectures by 
Hilbert. — E B Wilson, reviews of recent books on mechanics 
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(Foppl, Volkmnnn, Picard) — V V Huntington, on a new 
edition of Stolz's " Allgcmcine Anthmetik," with an account of 
Peano's definition of number — E, J. Wilczynski, an obituary 
nonce of Fuchs. 


SOCIETIES AND ACADEMIES. 

Lonoon. 

Physical Society, October 31. — Prof S P T.hnmpson, 
president, m the chair — A paper on the existence of a rclalionslup 
between the spectra of some elements and the squares of their 
atomic weights, by Dr W M. Watts, was rend by Prof P.verett 
The author has delected two kinds of relation between the 
spectra of some allied elements. In the first kind, which is 
illustrated by cempansons befween zinc, cacimiutn and mercury, 
and also between gallium and indium, the differences between 
the oscillation frequencies of certain lines of one element are 
to the differences between the c-cillalion frequencies of the 
corresponding lines of another as the squares of their atomic 
weights In the second kind, the relation is not between two, 
but Mtween three spectra, and is illustrated by the trio potassium, 
rubidium and c-i^ium, as well as by the triu calcium, strontium 
and barium The element of greater atomic weight has the 
smaller frequency, and, in comparing corresponding lines, one 
from each of the three spectra, the differences of frequency are 
proportional to the differences between the squares of the atomic 
weights If each of the specira) lines in qucitiun is represented by 
a point the coordinates of which are “ frequency” and “square of 
atomic weight,” the three points which represent three corre- 
sponding spectral lines will he on one straight line in the diagram, 
and these straight lines will be parallel (or all the components 
of A given set of corresponding groups When a similar mode 
of plotting by points is cmplriyed to exhibit the first kind of 
relation, the joins of corresponding points meet in a point which 
lies on the axis of freijiiencies, m other words, on the line of 
zero atomic weight This relation was .ndicatcd by Ramage 
about a year ago as holding for corresponding doubltls and 
triplets —A paper on the sire of atoms was read by Mr H V 
Ridout This investigation deals with the size of dissociated 
atoms, or ions, and the results obtained refer to a dissociated 
atom as the smallest quantity of matter which can Lake part m 
an cleclrolytic action The element chosen is hydrogen, and 
the author concludes that, in round numbers, 114^ million atoms 
.ire necessary to form a line one ceiUirnelre long The method 
employed consists in hnding a pair of spheres which would be 
charged by the quantity of electricity known to be necessary to 
electrolyse a given quantity of the body under examination — m 
Ibis case water — to the known diHerence of potential of Us 10ns 
hrom this the size of tlie atoms is deduced, subject to certain 
assurnpuons Lnumeratcil and discussed in the paper Lord 
Kelvin remarked ihat he had often concerned himself with the 
size of atoms, and pointed out that the value obtained by the 
author for the diameter of a hydrogen ion wis almost ex.iclly 
one half of that winch he had nbtainid for the diameter of a 
molecule of hydrogen The fact, however, might be a 

coincidence He had dealt with a sphere which would have 
the Slime effect as a double atom of hydrogen While avoiding 
the assumption that atoms are hard .iiul sphoriral, it was usuil 
to treat them as such for purposes of calcuUtion, The jiapcr 
was an important one, but there were many assumptions which 
requircii looking into Lord Kelvin said that, in dealing with 
the subject of atoms it was necessary to consider the atoms of 
electricity The atomic theory of electricity, now almost 
universally accepted, had been thought of by laraday and 
Clerk-Max well and definitely proposed by llelinholt/ The 
atoms of electricity were very much smaller than the atoms of 
matter, and permeated freely through the spaces occupied by 
these greater atoms and also freely through space not occupied 
by them An atom of electricity in the interior of an atom of 
matter experienced electric force towards the centre of ihe atom. 
We were forced to conclude that every kind of matter had elec- 
tricity in it, and Lorenz had named electricily as the moving thing 
in atomic vibrations If the electnons, or atoms of electricity, 
succeeded in getting out of the atoms of matter, they proceeded 
with the velocity of light and the body was radioactive It was 
therefore not surprising that some bodies showed radioactive 
properties, but rather surprising that such properties were not 
shown by all forms of matter. Our knowledge of this subject, 
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which originated with Ihe discovery of the Becquerel rays, had 
been greatly advanced by the experiments carried out at the 
Cavendish Laboratory, and he had no doubt that in the next two 
or three years much light would be thrown upon this important 
matter — Prof H. L Callendar exhibited some vacuum 
calorimeters Three of the calorimeters were for the deter- 
mination of the specific heat of mercury, water and steam 
respectively by the steady How method The fourth was a 
vacuum -jacketed Bunsen calorimeter Prof Callendar gave 
some details of the insiruinentB and described the method of 
using them. — Mi&s A Everett exhibited some photographs of 
cross-'jectiuns of hollow pencils formed by oblique transmission 
through an annulus of a lens The direct rays of an arc light 
were allowed to pass ihroui^h an annulus of a convex lens Lilted 
to an angle of 45'' with their direction and placed at a distance 
of about twice us focal length from the arc The photographic 
plate was placed at right angles to the beam, and a senes of 
exposures was made at gradually increasing distances from the 
lens Two series of photographs were shown, ihe first series 
from a plano-convex lens with one annulus and the sccind 
from a double convex lens with two annuli 

Zoological Society, November 4 -Mr C. A Boulenger, 
F". R S , vice-president, in ihe chair — Dr (J W Andrews gava 
an account, illu'-trated by lantern slides, of the pal.contolngical 
discoveries made by himsilf and Mr H f. L Ileadnell during 
iheir iccent visit tn (he Fa) urn, Egypi — A communicAtion was 
re id from Mr R Shelfijrd dealing with the mimetic iqsccta 
and spiders of Borneo and Singapore — Mr C Tale Regan 
read a paper on the clisbificatigu of the fishes of the suborder 
Flcctognathi — A communication from Lieut fcolonei J M 
Fawcett contained notes on the Iransformalions of the butterfly 
Pa/>iho dardanus and the moth Fhilampclus me^aera^ and 
descriptions of two new species of moths under the names 
Rabdosia dto and Dtrmahnpa daMia — Mr Oldfield Thoiri^a 
read a paper on the mammals collected by Mr Edward Degen 
during his recent expedition to Lake Tsana, Abyssinia — A 
communication was read from the Hon Waller Rothschild, 
in which he stated his opinion that the elk described by Mr 
Lydekker as AUes bedjordiae was, if not a valid species, a 
distinct subspecieB, and not a variety as had been supposed by 
Mr 11 J. Elwes 

Cambridge 

Philosophical Society, October 27.— Prof Macalister, presi- 
dent, in the chair — A case of extreme visceral dislocation, with re- 
marks on the functional interpretation of the agminated glands of 
the intestine, by Dr E Barclay-Smith — Notes on the genus 
Lipans, by Mr J. J. Lister Among other points, attention was 
drawn to the difference between the conspicuous satiny-white col- 
ouring of the three species Porthcua chrysorrhaea^ P am (/lua and 
and the quiet buHs, browns and blacks of the olher 
members of the family, conforming closely with their environ- 
ment , and it was pointed out that there is a considerable body 
-of evidence showing that the conspicuous species arc noxious to 
other animals, both in the larval and adult state, by reason of 
the urticating properties of the hairs — Notes on the anatomy of 
Marrozamia heteromera^ by Miss A. Robertson — Further 
experiments on radio-activity from rain, by Mr C T, R 
Wilson In a paper read before this Society on May 5, experi- 
menla were described which showed that a vessel, in wnich 
freshly fallen rain has been evaporated to dryness, shows radio- 
active proper ties lasting for a few hours only. Many samples of 
freshly fallen rain have since that dale been tested both here and 
at Peebles, and all have shown this eflcct The magnitude of 
the eHect obtained from a given quantity of rain has nearly 
always been of the same order, whether the rain has consisted 
of large or small drops, and whether it has been collected by 
day or by night, at the beginning of a shower or after some 
hours of continuous heavy rainfalb Once, however, during a 
thunderstorm an abnormally large eHect was obtained Tke 
radio-activity is obtained eaually well, whether the rain is boiled 
down m platinum or porcelain vessels It is not destro)cd by 
porcelain vessels. It is not destroyed by heating the Vessel to 
dull redness , in this, as in other points, it resembles the induced 
radio-activity obiained on negatively charged wires From 
190 c c. of rain a precipitate was obtained suHicicnlly radio- 
active to incieasc ihc ionisation wiihin the lehting vessel to 
about 100 limes iLs normal value , to enter the vessel the rays 
had to pentlrale aluminium about o oooj2 cm in thickness 
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The intensity of the radio-acliMty falls to about one-fourth of 
Its inuial value in an hour, like that obtained by evaporation. 
Similar precipitates formed in lap-water or m rain-water that has 
stood for twenty-four hours are quite inactive. 

Manchester, 

Literary and Philosophical Society, November 4. 
— Mr. Charles Bailey, president, in the chair, — Mr Francis 
Jones read a paper on the action of alkalis on gloss 
and on paraHin, in which he pointed out that, while It ib 
generally acknowledged that alkalis m course of time act on 
glasi, there is considerable difference of opinion among chemists 
as to whether this action interferes with the well-known test 
for carbon dioxide m air, generally known as Pettenkofer's, but 
which was first described by Dalton in a paper re^d before this 
Society in 1&02 Solutions of lime, strnnlia and baryta of known 
strength were left in glass bottles at the ordinary temperature 
for several months, and the strength of each was ascertained 
from lime to time It was found that the lime water lost 
strength more rapidly than the others, and that baryta could be 
kept in glass bottles for a period of twenty months without 
su^enng any material loss in strength Similar solutions were 
left in contact with finely divided silica and with powdered 
glass, and again it was found that lime water acted on these 
bodies more rapidly than the other two The action on glaks 
bottles, however, \s not so rapid as to prevent any three of 
these alkaline solutions being used for PetLenkofer’s test It 
has been suggested that bottles used for this test should be 
coated with paraHin wax to prevent the contact of the alkaline 
liquid with the glass, but the author shows that lime, strontia 
and baryta lose strength in contact with paraHin, the action of 
baryta being much rriore energetic than that of either lime cr 
strontia Some baryta solution in contact with paraffin for 
five months was very nearly neutral at the end of that period. 
ConBequently, the storing of standard baryta solutions m 
paraffined bottles is quite inadmissible, — Sir W II Bailey 
exhibited the working model of the switchback centrifugal 
railway invented and made by Richard Roberts — Mr W, E 
Hoyle exhibited some coloured photographic lantern slides 
prepared by the Sanger Shepherd process 

Paris. 

Academy of SeienccB, November 3 — M. Bouquet de la 
Grye in the chair —On two Trypanosomes of Transvaal cattle, 
by M A Laveran Details are given of the mode of growth 
and multiplication of 'Jr TAri/en, the cause of the cattle 
disease known as (^alziekte Another Trypanosome, found by 
M Theiler in the blood of an ox, is regarded liy the author as 
a new species, to which the name of 7> iransvaait^nse is 
given — On the equality of the velocity of propagation of the 
X rays and of light in air, by M R Blondlot On the sup- 
position that the velocities of the X-rays and the Hertzian waves 
are equal, it can be predicted that the reinforcing effect of an 
X-ray tube upon a spark discharge ought to pass through a 
maximum for a certain position of the tube willi regard to the 
spaik, and this conclusion has been confirmed by experiment 
The same hypothesis allows of the calculation in advance of the 
displacements that the positiou of the tube cortes^’ionding to this 
maximum ought to undergo in consequence of changes in the 
conducting wires or in the detonator This was also confirmed 
experimentally, one method giving for the ratio of the velocities 
0 97 and the other o 93 The whole of the experimental facts 
lead lo the conclusion ihal the velocity of propagation of the 
X-rays is equal to that of the Hertzian waves or of light in air 
— On some recent sunsets, by M Perrotm The recent butw 
set glows are compared with the similar ones m 1883, and the 
hypo'hciiis of their volcanic ori|;in is considered It is pointed out 
that the phenomena f>ccurred in the same month in both years, 
which would lend to suggest that their origin was rather due to 
meteorological conditions than to after effects of volcanic erup- 
tions — The analysis of nine specimens of air collected in the 
galleries of a cr>al mine, by M Nestor Gr^haut The carbonic 
acid was found to vary between i o and i S per cent , methane 
between J 5 and 7 5 per cent,, and oxygen between 16 I 
and 18 per cent Alteniion is drawn to the high per- 
cinlage of marth gas, which in ihree cases was present in 
suificienl quantity to foim an explosive mixture — On the mono- 
giaphic reiolulion of the tiiangle of poiition for a given latitude, 
by M Mpunce d’Oeagne —On uniform iran^ccndenials defined 
by diffeicnlial (rpiRUons of the stcond order, by M R Liouville. 
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On the formathm of hquid drops and the law of Tate, by 

mm a. Leduc H^d P. Sncerdote A reply to the criLicIsma of 
MM P a. Gay^ and L- Pcrrot. — Remarks on a recent note by 
M Ponsot on the electromotive force of a thermoelectric couple, 
by M H. Pellat — On the electrical resistance of lead sulphide 
at very low temperatures, by M Edmond van Aubel. The 
resistance of the lead sulphide was found^ to diminish aS the 
temperature was lowered. The experiments were carried out 
over a range of temperature between the boiling point of liquid 
air and the ordinary temperature of the room The results are 
not m accord with the previous work of Guinchant and Streinle 

On a chlorosulphate of aluminium', by M A Recoura. 'The 

aluminium compound isolated proved to possess! the formula 
A1SP4C1,6H^, analogous with the similar chromium previously 
described — On a general method for the preparation of the 
metallic nitrides, by M GunlE By heating various, metallic 
chlorides with lithium nitride, several new nitrides have been 
obtained ; among these are two new nitrides of iron having the 
composition Fe^Ng and FeN , chromic chloride gives CrN. By 
working with lithium hydride instead of the nitride, metallic 
hydrides are obtained, but in many cases the reaction is so 
violent that the hydrides formed are decomposed The con- 
ditions necessary to prevent this decompn^ition are now being 
studied — On barium ammonium and barium amide, by M. 
Mentrel. Barium ammonium is readily formed by the action of 
barium on ammonia at - 23“ C , the dissociation pressures being 
measured for temperatures between -63“ and 28" C Nitric 
oxide is absorbed by this substance at low temperatures, barium 
hyponilrite being formed , carbon monoxide is also absorbed 
under similar conditions, forming a new compound, barium car- 
bonyl, Ba(CO)a, a yellow, solid body which decomposes without 
explosion in contact with air, or on heating Metallic barium, 
heated at 280° in a current of dry ammonia, gives barium 
amide. — On some products of the oxidation of aniline by atmo- 
spheric oxygen, by M C I Istrati By the prolonged action of 
air on boiling aniline, three new crystalline substances of high 
molecular weight and unknown constitution were obtained — 
On a new albuminoid material extracted from maize, by MM. 
E Donard and II Labbii The new substance, which is 
present in maize to the extent of about 4 per cent , and which 
IS best extracted by boiling amyl alcohol, is given the name of 
maisine' It possesses properlies which distinguish it from the 
albuminoid matters obtained from other cereals — On the estima- 
tion of carbon monoxide and carbonic acid in vitiated air, by 
M. Ferdinand Jean An application of ih^ mmimetric method 
to the examination of air, requiring no skilled ma'nipulktron in 
its use. — Researches on ihe budding of Rhahdopleura Mormanni^ 
by MM C Vaney and A. Conte —On the fibrillar continuity 
of the epithelial cells in the Ncbalia, by M Alphonse Labr^. — 
On vital rhythm, by MM. Vaschide and Cl Vurpas 

Nkvv South Waiks 

Royal Society, September 3 — Prof. Warren, president, in 
the chair — Languages of some native tribes of Queensland, 
New South Wales and Victoria, by Mr R II Mathews This 
paper dealt fully with the grammatical structure of the speech 
of the native tribes inhabiting the Murray River along the 
Victorian frontier, and stretching thence northerly through the 
central and western districts of New South Wales to the 29th 
parallel of latitude, andcontinuingonwards far into Queensland.-^ 
(1) Current papers. No' 7 ; (2) Meteorological notes, byMr H C 
Russell, C M G ,F R S. — Meteoric dusts. New South Wales, 
by Prof Liversidge, F R S. , The term , meteoric dust is used 
bMaUse it is commonly applied to the , materials forming the 
subject of this paper j it is not intended to slate that the dusts 
are necessarily of cosmic or^ extra-terrestrial origin The 
^ecimens described and exhibited were from Moruya (fell on 
December 15, 18B0)'; from Uralla (fell on December 14, 1882) , 
from near Broken Hill (fell 1896) ; from Menindic (fell on 
June 17. 1899) ; and Pambula (fell on Ociober 5, 1899) Dust 
from the roof-lMams, and mud from a covered cistern at the 
University and from the roof of the Observatory, Sydney, all 
three were collected m 1S82. All^ the dusts are of a reddish 
colour except those from the University and Observatory, which 
are grey. The red dusts are mainly siliceous and argillaceous, 
and look as if they had come from dried-up water-holes , they 
contain a vanety of organic and mineral matters such as'm'ight 
be expected from such a source, and in addition magnetite and 
metallic iron ; the latter contains cbbalt and hi:kel, whicJi seems 
to indicate that the dusts contain some cosmic or extra- terrestria 
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materials, part of which may have settled down and becoine 
mingled with the undoubted superficial terrestrial deposits, and 
part may have been derived directly frpm the aimosphere. The 
University and Ob^rvatory dusts also yielded magnetite and 
metallic^iron containing cobalt and nickel, and the University 
dust yielded particles of gold , the Observatory dus^t has yqt to be 
tested .Tlie Mpruya, Menincbe and Birrier red dusts yielded 
particles of gold ; the others have yet to be examined [ Fuller 
information is given in the paper as to the consUluents and 
chemical composition of the dusts, and analyses of volcanic and 
other dusts fur comparison. — A rapid method of estimating lime, 
by Mr F. B. Guthrie and Mr C R Barker 

Linnean Society, August 27, — Mr J II. Maiden, president, 
in the chair — Or\ a new Cryptocarya from Lord Howe Island, 
by Mr J H Miiden The ", black 'plum ” of , Lord , Howe 
Island, tnc flowers of which have only recently been available, is 
shown to be new and described under ,the name Crypto^arya. 
Gregsoni It is a(so shown that an Else icarpus occurs on the 
island, although the mTterlal at 1 present avaiUble'is insufficienL 
to determine the species , Also that the Symplocos on the 
island, hitherto looked upon as S SiaweiU^ is in reality new to 
science, and has been, named S cat^delabrum by Brand. Carl 
Mez, the monographer of the order Myrsinacere, has shown 
that there is no true Myrsine on the island, but tint the genus 
Kapanea is represented by two species, R. platyitigma^ Mez 
{Alyrstne piatystii^mSy F v, M J and R f/tyr/ii/i^ta, Mez, sp.n — 
Life histones of, and notes on, Australian Ncuroplera, by Mr 
W W Fruggitt One species of the family PanorpidLC 
{Bittuus axistraliSy Klug) and twelve of the family Hcmerobiid^E 
are treated of — Some records of New South Wales mosses, by 
Mr W Pofsyth Eighty-one species or forms are noted Of 

these, six forms are new, Lhirty-nine are addition^ to the kno^n 
flora of the State, one is new for Australia, while the remainder 
are recorded from new or additional localities The paper 
concludes with a list of thirty-three species collected m the 
neighbourhood of the Jenolan caves — Censu!> Muscorum 
Australicnsium a cla.ssiried catalogue of the frundose mosses 
of Australia and Tasmania, collated from available publications 
and herbaria, by the Rev Walter W Walts and,Th6rna^ 
Whitelegge Part 1 , comprising about 530 species — The ulcer 
disease (black ophthalmia?) of rainbow trout, by Mr, R Greig 
Smith. The ulcer disease , of rainbow trout 10 Bg 

identical wUh,the,bropbiln)Ul,>d#seaaa4>f AxileVlban writers. The 
disJs^oaMed black ophthalmia recently occurred at the same 
lime as the ulcer disease in a tank of rainbow trout, but there 
IS reason to believe that these two are not the same disease. 
From the ulcers, Aficrocomts pyag^cties was isolated. This 
produces somewhat similar lesions m mammals The action 
of the micrococcus in trout appeared to be influenced by' the 
unhealthy conditions to which the fishes had been subjected 

. . . 1 L 

September 24 — Mr. J H. Maiden, ' president, in the 
chair — Auslralikn fungi, n^w or unrei^ordcd Decades 
1 -11., by Mr D McAlpine — On a new species of Ar- 
diBia from New Soiith Wales, by Mr R T. Baker — Notes 
on Prosobranchiata Part 1 Lotorium, by Mr' II Leighton 
Kesteven The first . portion of the paper is a discusnon uf the 
synonymy of the genus and family The conclusions are in 
favour of the adoption of Montfort’s name Lot'onum for 
the' genus, and Harris’s Lotoriidjc for the family The 
second part deals with the arrangement of the spccic^i of the 
genus — The bacterial origin of the gums of the a ra bin 'group, 
by Mr K, Greig Smith (1) The soluble (arabirv) wattle 

gums A bacterium {Bact aniLiar^ n sp ) was found in pure 
culture in the tissues ot At at la binfrvata from which gum was 
cxUding In the laboratory it produced a gum which behaved 
to reagents, gave the same oxidation products and contained 
the same constituents, viz nrabman and galactan, as the 
natural gum. This soluble gum, and probably all others of a 
similar nature, are therefore of bacterial origin, a circuuutance 
which had been suggested by the irregular distribution of gum- 
bearmg trees ' (11) The insoluble (mecarabin) wattle gums In 
cdm'j^ny with Bact acaciae^ a bacterium {Bact.' metarabiwtm^ 
n. sp ) was separated from the hast of ^cacia penntnervis 
affected with gumming In artificial cuUuf^'it focmed a gum 
which swelled with water like the metaraBtli'.gftifi^- The gum 
gives the same reactions and contains arabman- 

galacUn complex as the natural gum. mletvabin is, 

thtfr^rc/ the ’ product of this organism. — Rerielon of the 
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Australian CurculiotiidEe belonging to the subfamily Crypto- 
rhynchidesp by Mr. Arthur M Lea. — Descriptions of some new 
Araneideof New South WalcB, No. 10, by Mr. W. J. Rainbow. 
Three new species, referable to the genera Storena, Araneus 
and Steptaanopsis, are described and figured. — Notes on some 
New South Wales hepatics, by the Rev. W. Walter Watts. 
Twenty- t^ee species are recorded, the majonty of them collected 
on the Richmond and Brunswick rivers 

CdTriNGEN. 

Royal Society of Sciences. — The NachnchUH (physlco- 
mathematical section), part v. for 1902, contains the following 
memoirs communicated to the Society : — 

July 12 : — W. Voigt : Further contributions to the explan- 
ation of the properties of pleochroic crystals H. Vuchting : On 
experimental anatomy (of plants). 

July 26 — F Schmidt : The bo^-musculature of Branchio- 
bdilla parastta. W. Kaufmann - The electromagnetic mass of 
the electron. O. Wallach . Researches (xL> from the Univer- 
sity Chemical Laboratory of Gottingen — (1) on the isomeris- 
ation of cyclic hydrocarbons and ketones ; (2) on the transform- 
ation of cyclic ketones into bases of nitrogenous ring-systems. 
W Vof t \ New observations on magneto-optic phenomena in 
absorption bands. 


DIARY OF SOCIETIES. 

THURSDAY, Novembe* 13 

Mathematical. Society, at j 30 — Addreis on ihe Infinite end ihe 
iDfinlienmel In Methematical AnAlysiH Dr E W Hobson —Ueber den 
SatE der Gleichhoit der Buiiwinkel im gleichachenkliEon Dreieck Dr 
D Hilbert — The Summaiion of a Certain Series Pror. A C. Dixon — 
Expansion tw Means of I.Aintf's Functions Prof A C Dixon — Sets of 
Intervals w H Young — Note on Unclosed Seta oC Points defined aa 
the Llmlti of a Sequence of Closed Sets of Point! . W H Young — Wave 
Ptopaganon in Two DiinenBions . Prof. H Lamb —The Continuahon of 
Certain Fundamental Powers Senes Pror M J M HilU— A Geodesic 
on a Spheroid and an Assoclaled Ellipse L Crawford — The Propiga 
lion ol Light in a Uniaxal Crystal Prof A W, Conway — A New Con- 
nection between Legendre Functions and Bessel Functions £ T 
Whittaker 

Institution of Electiiical Engineers, at B —Presidential Address by 
Mr Jamei Swinburne, 

FRIDAY, "Novembkh 14 

Royal Astronomical Society, nis — Another Form of Micromeler for 
Measuring Slur Positions K C Russell. — Ephemeria for Physical 
Observations of the Moon for 1003 A C D Crommelin — Stereosropic 
Picture! of Cornel Pernne Max Wolf —On the Images Formed by r 
P arabolic Mirror, second paper — Influence on the Mca-iuremeiil and Ke- 
duclion of a Photogripb H C Plummer — Sqr la Precision des Mesures 
Photogrnphique! M J.iewy — Hcischel s Nebulous Regions compared 
with Photogra^s taken wlih ihe :ia-mcb Reflector and s-inch Cooke 
Lens Isaac Robert! — Tassifi/r paptts On Ihe Proper Motion of 
iJright Star! Rclaiively tu ]<ainr in the Zones near ao” North Declina- 
lionM H H Turner, — On a Standard Scale of "Seeing" Ferciva] 
Lowell, 

Phymcai Society, at 5 — The Theory of the Aluminium Electrode f)r- 
W W Tnyler and J K H Inghs — A Delerminalion of ihc Ratio of 
the Specific Heat! at Cuiisiaiit Pressure and ai ConitaiU Volume for 
Air and Steam W Makower 

T U£S DA Vt^ovEMiSEH 18. 

Roval Statistical Society, at 5 30 — Annual Addreei by the President, 
Major P G Crnigm, C H 

Institution of Civil ENUiNERns, at B — Pn/ct io be further tbiscussed 
Electric Tramw^s C Hopkmion, D Hopkmson and R ialLiot 

Minebai ni.iCAL Society, nt 8, — On some Swmt. Minerals Prof Lewis 
— On Prou!iiie . Mr Lamplugh - On SeligmanniLe and Baumhauerite 
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BERZELIUS AND WQHLER. 
Brie/wechsil zwischen _/, Berzelius und F. Wohler 
Im Auftrage der Konigl Gesellschaft der Wissen- 
schaften zu G^tlinffcn Mit eincm Commentar von J. 
von Uraun Herausgegeben von O Wallach, Two 
vols. Pp xxri + 717 and pp 743. (Leipzig . WilheJm 
Enjfelmann, 1901 ) Price 2/ net, 

T he story of the origin of Wbhier's association with 
erzclius has been told by Wohler himself in the 
Berichte of the German Chemical Society in one of the 
most charming autobiographical sketches which have 
ever enlivened the formal pages of a scientihc periodical. 
Headers of the Berichte — and their number is legion — 
will recall the picture of the young graduate of twenty- 
three who, with the ardour of the zealous neophyte, had 
journeyed from the cloisters at Heidelberg to seek light 
and leading from the great high priest at Stockholm. 
How with a beating heart he stood before Derzelius’s 
door and rang the bell How it was opened by a well- 
clad, portly, vigorous-looking man — none other than 
Berzelius himself, and how he was led into the laboratory 
as in a dream, doubting if he was really in the classical 
place which was the object of his aspirations. 

From that memorable meeting sprang a friendship 
which ended only with Wohler's death Berzelius died 
in 1848, but to the end of his days Wohler continued to 
cherish the most affectionate feeling towards his teacher, 
exhibiting an almost filial piety in regard to his name and 
fame He remained to the last what he was wont to sign 
himself--** Unveranderlich Ihr Wbhicr." 

Berzelius was an indefatigable letter-writer, and his 
correspondents were to be found in every country in 
which chemistry was cultivated But to none did he 
unburden himself as he did to Wohler. For nearly a 
quarter of a century — that is from 1824 to 1848 — scarcely 
a month passed without an exchange of letters Those 
from Berzelius were carefully preserved by Wbhler, who 
subsequently presented them, some hundreds in number, 
to the Swedish Academy of Sciences. 

It IS this correspondence which forms the subject- 
matter of the volumes before us Its publication is due 
to the action of the Royal Society of Sciences of Gbttmgen, 
which has desired thereby to commemorate, in connection 
with the centenary of his birth, the long and valuable 
service which Wohler rendered to that body as its 
secretary Wohler had stipulated that the letters from 
Berzelius which he deposited with the Swedish Academy 
should not be publisfied before January i, 1900. This 
injunction was, no doubt, expedient in view of the 
character of the letters The period over which the 
Correspondence extended was a time of stress and strain, 
not only in politics, but also in science and especially in 
the science of chemistry. When it began, the influence 
of Berzelius in the world of chemistry was supreme. 
t)avy, it IS true, still lived, but his intellectual activity 
was well-nigh spent and he was already showing signs of 
the obscure malady which occasioned his death in 1829 
As the years flowed on, Berzelius was made conscious 
that his influence was waning — steadily undermined by 
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the leaders of chemical thought in Germany and in 
France, by Liebig and Dumas and their respective 
followers, who, continually at war with one another, 
agreed only in disagreeing with Berzelius 

The secretary of the Swedish Academy was, how- 
ever, a doughty antagonist , very tenacious of his 
convictions and somewhat insistent in his expression 
of them, as the pages of his Jahresbenchic frequently 
testify. As mighc be expected, his letters to Wohler 
give even more emphatic expression of his opinions, 
and when his feud with Liebeg culminated m an 
open breach, he is at no pains to conceal his sense of 
resentment and irritation It is this circumstance that 
determined Wohler to fix the end of the century as the 
time that the letters should first be made public — a 
time so remote from the period to which they relate 
as to render it reasonably certain that no pain would be 
occasioned by their publication In this respect Wbhler 
was true to himself He hated contention and was 
always ready to advise the lion to cat sugar, as he once 
said to Liebig His own letters abundantly illustrate this 
disposition They are delightful in their spontaneity and 
directness, in their sobriety of statement, their unfailing 
chanty and the quiet, delicate humour by which they are 
constantly illumined Berzelius evidently set considerable 
store by them, and they were preserved with ncriess care 
than his own. They were ultimately given by the Baroness 
Berzelius to the Stockholm Academy, and were by it 
placed at the disposal of the Gottingen Society. With a 
few exceptions, Berzelius's letters were written in Swedish, 
and have been rendered into German for the purpose of 
this work by Frau Prof Scheniig, of Gottingen, the 
daughter of the Swedish Prof Malmsten Those from 
Wohler have been arranged for publication by his 
daughter, Frl Emilie Wbhler. 

To the historian of chemistry, this correspondence is 
of singular value and interest, inasmuch as it stretches 
over the period which saw the rise of modern chemical 
theory. Throughout it are constant references to 
the ideas and hypotheses which gradually developed 
into the chemical doctrine of the middle part of the 
nineteenth century — of the period we associate with the 
names of Liebig and Wohler, Magnus, Mitscherhch, Rose 
and Dumas In some of the letters, we have accounts 
of discoveries and inventions which mark epochs, or 
points of departure, in chemical progress Thus in one 
of the letters Wohler describes in detail Liebig's newly- 
invented method of organic analysis, with sketches of 
the potash-bulbs, of the mode of making the india-rubber 
joints and of the charcoal furnace or chauffer Berzelius 
was, as is evident from his reply, greatly impressed 
with the value and imporiance of the new method, and his 
genius for manipulative chemistry was immediately exer- 
cised in suggestions which he trusts may be improvements. 
Wohler also sent to Stockholm one of the earliest 
accounts of Will and Varrentrapp'a method of deter- 
mining nitrogen. Indeed, we frequently meet with 
accounts, occasionally illustrated by rough sketches, of 
manipulative methods and pieces of apparatus which 
are nowadays to be met with m all laboratories. We have 
accounts sometimes from the discoverers themselves of 
metaphosphonc acid, thoria, hippuric acid, vanadium, 
lellurium, chloroform, chloral , of the isolation of 
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alununium ; of the aynthesis of urea and the mode of 
preparation of a boat of aubstancesi organic and in- 
organic, of which the times were fertile. Very interesting 
and jnstructii^e, too, are the references made by the cor- 
respondents to the work of their contemporaries Thus 
Berzelius keeps Wbhler informed of what Mosander is 
doing, and of the researches of his pupils Dahlstrom, 
Sefstrbm, Mitscherlich, Magnus and Johnston ; whilst 
Wohler in his turn tells, for example, what he knows of 
Liebig’s work, of the progress of Bunsen’s investigation 
of the fuming liquor of Cadet, or sends short notices of 
what the Gbttingen students, under the stimulus of his 
direction, are turning out. 

Wohler was an excellent draughtsman Some of his 
drawings are as amusing as they are clever Not 
less excellent are his verbal sketches, as may be seen 
in the admirable descriptions he sends Berzelius of his 
experiences of Pans and of the French chemists of the 
day — what Berzelius styles “die amusanien Plaudereien 
ueber die Dabylomschen Chemiker — Gay-Lussac, 
Th^nard, Dulong, Ampere, ChevreuI, Robiquet, Uussy, 
Boussingault, Dumas, Pelouze He thus, for example, 
describes Ampbre . — 

“Ampere. Ein Original wie es wohl wenige mehr gibt 
Ein ziemlich grosser alter Mann, vom Alter etwas gobuckt 
mit dicker hangender Unterlippc, zicmlich zahnlos, mit 
her\ orstehendcn, slier blickendcn Augen, eine Pcrrucke, 
die hicr und da den Kahlkopf durchblicken lasst, geklcidet 
in schwarzem Frack, der sehr alt und abgcschaljt ist, und 
die Wasche stets braun von Schnupfiabak, den er in zwci 
Dosen mil sich Kihrt Dcsscn ungeachtet war mir dicser 
Mann einer der merkwiirdigsten und respectabelsten. 
Den Neckereien und Witzen, die er von den anderen 
alten, namentlich von Arago und Thenard, zu erdulden 
hat, entgcgnet er mit einer grossen Gutmuthigkeit und 
nicht selten mit koinischem Witz. NIchts verdnest ihn, 
und er bleibt stets in demselben guten Humor Hr ist 
ohne Zweife] emer der tiefsten speculativen Kopfe und 
scheint eine ungeheuere allgemeine Gelehrsamkeit zu 
besilzcn Er isl selbst in den neuesten chemischen Ent- 
deckungen ganz iin Detail zu Haus” 

Equally interesting, and no less characteristic, is his 
account of Dumas, whom he styles " der fleissigste und 
gcistvollste der jungeren franz Chemiker." His descrip- 
tion of the “kleincr, magerer Kerl “ is too long to quote 
here, but it caused Berzelius to say in reply, “ Ich mochte 
unendhch gern Dumas Bekanntschaft machen ’’ 

Had space permitted, we should have liked to have 
given a number of extracts in order to illustrate the 
wealth of information of historical value winch is 
scattered throughout this correspondence There is not 
a dull page in the two volumes At times, indeed, the 
letters are of the greatest interest, and not unfrcquently 
they are most amusing. 

They have been carefully edited, and the commentary 
and foot-notes supplied by Dr von Braun serve to 
elucidate many points which would otherwise be obscure. 
We congratulate Prof Wallach on the production of a 
work which is a striking monument to the genius of two 
men of whom it may be said, as Liebig said of his own 
friendship with one of them, that now they are dead and 
mouldering, the ties which united them in life still hold 
them together m the memory of men as faithful workers 
who zealously laboured in thj same held, linked together 
ifi the oloscst friendship T. E. T. 
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A BIOLOGICAL PHILOSOPHER. 

Die orgamschen Regulafionen. VorSereiiunj^en zu einer 
Iheonedes Lzbens. Von Hans Driesch. Pp. xv-i-228. 
(Leipzig Engelmann, 1901.) Price net. 

D r HANS DRIESCH is well known for his experi- 
mental contributions to “developmental me- 
chanics " and as a man of strenuous “ begriffskritische 
Thatigkeit.” He is the author of a number of essays 
which give their readers good exercise in intellectual 
mastication, and the book before us is another hard nut 
We are in entire sympathy with his endeavour after an 
exact criticism of biological categories and with his ideal 
of a “truly scientific biology’’ with thought-out and 
unified formul:e , we suspect there is some justification 
for his reproach that there is far too little “ reines 
Nachdenken " in the tents of the biologists ; and we share 
his hope that “in the future the naturalist will be more of 
a philosopher and the philosopher more of a naturalist “ , 
but, to be frank, we wish that the author, who writes 
much, could see his way to write a little more clearly. 
We do not, of course, expect a philosophical criticism of 
biological categories to read like a novel, but we object 
lo a book where the difllculty of individual sentences 
intermittently inhibits us in our effort to appreciate the 
general argument It may be that biologists do not quite 
realise how much they are losing by not reading Dnesch’s 
essays , but does Dnesch realise how much he is losing 
by ignoring the limitations of human faculty and of a busy 
biolognst’s leisure? We have to rub up our mathematics 
to understand Karl Pearson, we have to learn statistical 
methods, we are reminded that “nemo physiologus nisi 
psychologus,” we have perforce to be paLeontological, our 
attention to chemistry and physics is essential, we are 
told that some acquaintance with crystallography, me- 
chanics and meteorology will not be amiss, and so on 
Thus a book which demands for its due appreciation no 
small amount of familiarity with philosophical terms and 
methods comes almost as the last straw to break the back 
which mis-education has weakened We remember, 
however, that Dnesch’s essay is intended for philosophers 
as well as for biologists, and we hope that the former 
will discover a limpid stream in what seems to us a rather 
turbid flow, broken here and there by luminous rapid 
rushes. 

The work before us is one of a senes of “studies’* 
(“ Voibercitungen") for a theory of life. It deals with 
“organic regulations,’ ie with those vital phenomena 
which may be roughly compared to the action of a safety- 
valve in a steam-engine — a compensatory action annulling 
the disturbing factor and restoring equilibrium It does 
not, however, include those coordinated locomotor regu- 
lations which we call instinctive adjustments, or those 
which occur after extirpation-experiments on rential 
nerve-organs. The author has abundant material with- 
out these. In studying “organic regulations," which he 
does with abundance of concrete instances, the author 
has had a two-fold aim — {a) that of giving impulse to 
research by showing in the strong light of his criticism 
the gaps in the scientific structure, and (b) of advancing 
a step or two towards “ a truly scientific biology." This 
improved biology will have its dominant concepts more 
thoroughly thought out and more adequately harmonised, 
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^nd It will give prominence to what is, after all, the 
essential feature in life, the feature studied in Driesrh's 
“ Regulatonk^ — a supplement to “ Organisatonlc ' As 
this scientific biology progresses, a recognition of the 
need for a “dynamic teleology^' will become plain, and 
everything will become clearer before the open secret of 
“ the autonomy of vital processes ’* The plan of the book 
IS clear. Part A is devoted to a descriptive and critical 
exposition of facts, based especially on the work of 
Pfefferand Goebel, Dieudonne and Herbst, and dealing 
witli phenomena like those of immunity, functional and 
structural adaptations, regenei ation, and so on Part B 
includes a definition of the concept of “ regulation,'' a 
classification of “regulations,” an analysis of the process 
o( regulation and an exposition of the two lines of argu- 
ment which lead to a recognition of the autonomy of 
vital processes Part in, is more technically philosophical, 
dealing with “ Uenknothwendiykeit,’* “ Causalitat,” &.c 
den remen Ki kenntnisskrilikern empfohlen ” 

Let us try in more detail to illustrate the drift of this 
difficult book Pfeffer has shown that certain fungi, sup- 
plied simultaneously with several organic substances, 
almost always assimilate first that which has the greatest 
nutritive value, and go on to the second best only after 
they have exhausted the optimum In scarcity of food 
and of oxygen, many living creatures illustrate an adaptive 
regulfition of their metabolism There is strong evidence 
in support of the conclusion that various living creatures 
ran by the production of a specific antitoxin rendei them- 
selves relatively immune to a specific poison W'e have 
given three examples which may hint at what Dnesch 
means by regulations in metabolism (“ StoJJwechsel 
te^^ulatwften ”). 

Similarly, we all know that the COi^-content of the 
blood has a regulative effect on the blood-pressure and 
on the respiratory movements, that cold weather has a 
regulative induenre on the peripheral circulation which 
lessens the loss of heal, that plants show a regulative! 
transpiralory response to altered conditions of humidity, 
ill, It a fungus-cell will save itself from plasmolysis in a 
too-concenti ated solution by the increased production of 
nsriiotirally’active substances (acids), that our intestinal 
and renal cells behave not less effectively, and that, 
idtogeiher apart from brain or eyes, as in the case of a 
decapitated Planarian, there are adaptive responses to 
light and other stimuli These examples may serve to 
suggest what Dnesch means by functional regulations 

Energeiische rt'gulafionen 

It IS well known that the leaves of the same kind of 
plant may have different niesophyll arrangement in dif- 
ferent conditions, and that the new circum'itances may 
be said to evoke theirvown corrective ; that the structural 
adjustments of the same amphibious plant to thoroughly 
acjuatic or to mainly terrestrial life are effective in both 
instances , and that many kinds of creatures, both 
animal and vegetable, adapt themselves to conditions of 
desiccaiion These are a few simple examples of what 
f^nesch means by regulative structural adaptations 

Morpholo^iscke Anpaisungen an Ausseres'^), 

If the top of a conifer be destroyed, a dorso-ventrally 
disposed side branch may rise upright , if a crab's leg or 
a lizard's tail is lost, another may be made ; a fragment 
(if an animal, even of an embryo, may regrow the whole; 
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a Hydra's tentacles may, in case of need, be, as it were, re- 
smelted into body-substance ; the lost lens of a newt may 
be replaced by adventitious growth from the ins. In 
short, the author discusses the whole subject of regenera- 
tion (recrescence and reparation), and finds therein 
abundant evidence of “regulation" Re^tiiutionen oder 
W iederherstellungsregulaiionen " ) 

The four German phrases noted above in italics are 
the titles of the first four chapters of the book, but we 
have not been able to give more than a hint of the 
breadth of the author’s survey of facts We would in 
particular direct attention to the valuable essay on re- 
generation included in chapter iv. 

Part A IS rclaijvely pLim sailing, for there we are deal- 
ing with more or less familiar facts, but in Part B — the 
theoretischer Theil — we soon get into rough w.ater 
There are many sentences which we cannot even pretend 
to understand We are first supplied with a definition of 
the concept “ regulation " 

“A regulation is a process, or a change in a process, 
occLiiring in a living organism whereby some disturbance 
of Its previous ‘ normal’ condition is wholly or partially, 
directly or indirectly, compensated, and the 'normal' 
condition, or at least an approximation to it, restored '' 

By an abstraction, which, if we understand it anght, 
seems only veibal, Dnesch distinguishes two chief kinds 
of regulations — ^org.ifiisalional and adaptive , the former 
restore disturbed organisation, the latter restore disturbed 
adaptiveness The author restores our confidence, how- 
evei, by admitting that organisation and adaptation in- 
terpenetrate one another (“ durchdnngen sich ") Then 
follows an elaborate classified catalogue of “regula- 
tions " 

We have read with interest and instruction the chapter 
on the course of a regulative process. 

“The primary stimulus in regulations consists in a»rc- 
moval of parts or in a disturbance of function It may 
coincide locally with the effect, or it may .iffcct the 
oiganism quite generally, in which case the localisation 
of the c/Tect in relation to that of the stimulus is ‘ speci- 
firirt,’ or it may have a ioc.ilisation other than that of the 
effect. In the last rase, mediations (' Vermitielungen ’) 
of the primary stimulus become necessary, which some- 
times perhaps express themselves iiiaienally (* stofTlich '), 
but usually operate in a quite unknown manner They 
thus produce the secondary or true stimulus, while in the 
otluM cases of relation between localisation of stimulus 
and localisation of regidalion the primary stimulus was 
also the true one Regulations, whether functional oi 
formative, presuppose secondary prospective potencies, 
111 contrast to the piimaiy potencies, which form the 
b.ibis of the normal 'series of occuriences (‘ (»escliehen 'j 
In the diversity of the specific distribution and specific 
content of liiese potencies, we find, at the same liine, the 
limitations ol the regulative pi 01 ess (‘ Geschehen ') , since 
every regulative process is at the same time a reaction- 
process, its ‘specificity’ has at the same time the general 
physiological and morphological characteristics of a 
re.iction-process , but it has besides special teleological 
characteristics always of .a particular kind. The time at 
which a regulation begins to operate we call the ‘ Re- 
gulationsmoment ’ ” 

We have tried to translate this “Ruckblick" on the 
analysis of regulation-processes, and wc must apologise 
for the awkwardness of our translation We hope, how- 
ever, that It will suggest the luminosity of Hans Driesch’s 
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writing^s and the absurdly easy-going way in which many 
physiologists deal with that adaptiveness of response 
which 19 the very essence of life 

The kernel of the book is to be found in chapters vi. 
and vii. of the second part, but the kernel is surrounded 
by a hard stone. These two chapters (which Dnesch 
says “ ich ganz besonders a!s mein Eigenthum ansehe ") 
contain an analytic discussion of ** form-regulations," an 
excursus on the problem of heredity and an exposition of 
the two proofs of the autonomy of vital processes Evi- 
dences of the falsity of Weismann’s theory of develop- 
ment and theory of heredity — both of which Dnesch 
condemns as hopelessly materialistic — are thrown in 
The differentiation of harmoniously-equipotential systems 
IS the one foundation of “vitalism” ; the existence and 
genesis of equipotential systems with complex potencies 
IS the other Whether we study the development of a 
sea-urchin ovum or the growth of a Tubulanan fragment, 
or regeneration in Plananans, or the potencies of cam- 
bium, we are brought face to face with regulative phe- 
nomena which put the most elaborate “machine-theory” 
of life out of court and lead us to recognise “ the auto- 
nomy of vital processes." So far as we understand, it 
simply comes to this, that the formulae of chemistry and 
physics, as at present conceived, seem quite inadequate 
for the scientific interpretation of the facts of life. 

J Arthur Thomson 


AN INDIAN POCKET-FLORA 
Forest Flora of the School Circle^ N.-W P, Being a 
Descriptive List of the Indigenous Woody Plants of the 
Saharanpur and Dehra Dun Districts and the Adjoining 
Portion of the Tehn-Garhwal Slate in the North- 
Western Provinces, with Analyses. Compiled for the 
Use of the Students of the Imperial Forest School, 
Dehra Diln, by Upendranath Kanjilal, Extra- Assistant 
Conservator of Forests (Calcutta : Office of the 
Superintendent of Government Printing, India, 1901.) 
Price 2J. 

“ T BELIEVE this to be the first botanical work of 
L any importance which has ever been prepared by 
a native of India, and the Imperial Forest School may 
well be proud of having educated at least one native 
gentleman who has taken up botany as a study and 
botanical work as a labour of love " So writes Mr J S 
Gamble in his introduction to this useful pocket flora, 
which IS designed for the use of Indian students of 
forestry 

Following upon this introduction, in succession are the 
author's preface, a brief glossary of botanical terms, a 
general analytical table of the Phanerogamia, an analy- 
tical key 10 the natural orders, accounts of the natural 
orders, with analytical keys to the genera and species, 
and descriptions of the latter, and, finally, indices to the 
European, vernacular and botanical names. 

Even with the great aid of Sir Joseph Hooker's " Flora 
of British India and Sir Dietrich Brandis's “Forest 
Flora of the Nprth-West Province," it was no light 
undertaking prepare a porket-flora containing the 
required information The author may, however, be 
congratulated upon his execution of the task. 
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The greatest difficulty in compiling this work was, 
doubtless, to select the subject-matter in such a manner 
as to keep the bonk small in size, yet devoid of vague- 
ness. The author has elected to give rather full descrip- 
tions of the species, even including their vernacular 
names, habitats, habits, timber structure, uses, times of 
flowering, fruiting and Jeaf-shedding The compression, 
and hence uncertainty, has therefore fallen upon the 
steps leading to the determin-ition of the species, and 
particularly upon the glossary and analytical keys The 
result IS that the work, though extremely useful as a 
pocket reminder and aid to students (for whom it is 
intended), and for others possessing other guides, could 
not be easily employed by a novice or amateur for the 
determination of species. 

The glossary, in addition to being somewhat too com- 
pressed, IS occasionally somewhat obsolete, so that some 
of the definitions, for instance "cone,” “endosperm,” 
" Icnticel,” “ monilifonn,” “prickle," “ symmetrical,” are 
scarcely satisfactory The term “ gregarious,” though 
frequently used in the book, is not explained In regard 
to this term, its continued use in botanical works is some- 
what unfortunate when the more accurate term “ social ’’ 
is available. 

The very compressed table showing the general scheme 
of classification is disfigured by one unnecessary and 
serious error, it divides flowering plants into 'Mono- 
cotyledons and Dicotyledons, and the latter again into 
Angiosperms and Gymnosperms ' 

In the key to the natural orders, the diagnostic 
characters given evidently refer in particular to the 
representatives in the flora described , for instance, the 
features given in reference to the Dipterocarpacex are, 
that they belong to the Polypetalas, Thalami floras, and 
possess a valvate, irregular calyx adnate to the ovary 
and enlarged in the fruit ; again, the Tiliacea: are dis- 
tinguished from the Sterculiacecc by the free condition 
of their calyx. It is in this analytical table that some 
additions would be especially useful, especially such as 
facilitate identification in the absence of fruits. 

Similar additions might be made in the analytical keys 
to genera and species. To lake a specific case, the seven 
genera of Coniferx — Taxus, Cupressus, juniperus, Pinus, 
Cedrus, Picea, Abies— are distinguished from one another 
m this book primarily by the structure of their fruits. 
A novice having a specimen without fruits consequently 
could not take the first step towards identifying his 
plant Yet it is very easy to give a brief key showing 
how to distinguish these seven genera by the arrange- 
ment and form of their leaves In this particular instance, 
too, an especially good observer might well be puzzled 
by the distinction in the analytical key between Picea 
and Abies, the leaves of the former being described as 
acicular and multifarious, whilst those of the latter are 
said to be flat and bifarious 

As regards the get-up and printing of the book, great 
carelessness has been exhibited in the printing and 
possibly in the revision of proof , ugly curved lines of 
words and displaced letters occur, but misprints abound 
in glossary, tables, text, and in names of all kinds. 

The defects of the book, therefore, are for the most 
part minor or matters of opinion, whereas its merits are 
great ; and, as Mr. Gamble writes, “I am confident 
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that . . • this Flora will prove valuable to many successive 
classes of forest students and rnany successive forest 
officers whose duties may call them to the beautiful 
forests of the Dun and the splendid scenery of the ad- 
jointng^ Himalayan Mountains,” 


THE LAWS OF GEOGRAPHY 
! e\ Lois de Ar Gt^o^raphie ler ^Itude Par Carlos de 

Mello I'p VIM + 360. (Herlin R. Fnedlandcr und 

Sohn, 1902 ) Price 10 marks 
Q^ENHOR CARLOS 1 )E MELLO, professor of 
w ^^eography at San Paulo, wields the pen of a ready 
and fearless writer, for he prefaces his volume of 360 
pages on the laws of geography with the statement that 
u was written in two months, and the regret that it 
lb consequently neither so cleai nor so full as it might 
otherwise have been “A short bibliography," he says, 
“concludes the work” , but since the bibliogiaphy occu- 
pies 224 pp and the rest of the work only 136, we are 
inclined to think that the fact could be better expressed 
otherwise. Dedicated in Portuguese, written in French, 
printed and published in (lermany, it is evident that the 
“laws of geography ” are superior to the trammels of 
nationality or language We were, in fact, unfavourably 
impressed by the preface, and it required some effort to 
approach the text with an open mmd On reading the 
chapters it soon became apparent that, however hastily 
the book was written, its preparation had required and 
had recei\ed years of thought, and study and wide 
reading Even in the minor details of correct transcrip- 
tion of foreign names and the titles of publications, quite 
exceptional care must have been taken, for we have rarely 
seen a book so full of detail equally free from typo- 
graphical errors 

The first of the ‘Maws of geography” to be discussed 
IS the law of asymmetry . It is pointed out how rarely 
parallelism is found in the Urjjer features ol the globe, 
how invariably (except in the case of Africa) a continent 
occupies a non central position on Us cotiiincntal block, 
and how the relief of the continent itself displays a con- 
spicvious dissymmetry, as m the position of the great 
pliiie.uis of America From this principle a senes of laws 
of contrasts and harmonies is deduced with miu h in- 
^jeniiity and confirmed tn a considerable extent by the 
cit.ation of examples But even by the device of adopting 
asymmetry instead of symmetry as the standard of 
reference, it is impossible to avoid exceptions and con 
tradu lions For example, in the “law of contrasts" 
which declares thatahe northern continents extend in the 
direction of the par^lcls and the southern continents in 
the direction of the meridians, the anomalous case of 
Australia is passed over without remark We cannot 
help feeling that the author may possibly hold too precise 
and mathematical a view of symmetry m regard to the 
great features of the Earth’s crust It seems to us that 
broad features should be looked at broadly, and that on 
doing so the Earth’s surface exhibits a rough symmetry m 
the alternation of height and hollow and the interlocking 
of ocean and continent. To a closer view, of course, the 
roughness appears more remarkable than the symmetry, 
but we have a suspicion that the symmetry is there as a 
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dominant fact and the asymmetry only as a detail. We 
are by no means sure, however, that the author has not 
started with the idea of the symmetry of terrestrial 
features as self-evident, and therefore devotes his whole 
attention to the rectification of the broad principle in 
details. 

Part II. deals with the laws of mutual dependence of 
I terrestrial forms, and considers the cases of the relation 
I of rivers to valleys and of continents to oceans It pre- 
I senls a number of relationships arrived at by many 
authors whose works were often separated by consider- 
able intervals of lime Some of these have been accepted 
and incorporated in current views, others have been 
i passed over and forgotten. We have not space to refer 
critically to these, or to inquire how far they agree with 
or contradict the recent systematic discussion of the 
relation of rivers to Ihcir valleys which has culminated in 
the geographical cycle of Prof Davis , but w^e cannot 
let pass the opportunity of reviewings this thoughtful sum- 
mary of a part of geographical theory without inquiring 
why It IS that so much of the woik of geographical 
theorists has passed unproductively into oblivion The 
reason may perhaps be that an original mind devoted to 
purely geographical questions has only arisen at long 
intervals , the work of the predecessor has been for- 
gotten or absorbed as a detail in other sciences before 
the successor has made himself heard It maybe that 
this IS due to the absence from geography of the numerous 
less original workers who are attracted to the study 
of other sciences by prospects of gam, and, while unable 
to advance the science themselves, at least hand on the 
torch without extinction 

Whether this be so or not, the fact is beyond dispute 
that geography has not made the progress that it should 
have done , and, more particularly m this country, the 
geographer as such is scarcely recognised. Geographical 
questions have so frequently been treated as incidents m 
the course of geological, botanical, zoological or historical 
investigations that even the scientific world hesitates to 
accept geography as a subject deserving of the whole 
attention of a competent man There are signs of im- 
provement in this respect, It is true, and any improvement 
it» matter for satisfaction There is room for many books 
of the type of I’rof de Mctlo’s, and it would be well if 
such books commanded many readers The sympathetic 
attitude of the ancient universities to geography is a 
! gratifying and hopeful circumstance, almost compensatiDg 
I for the inadequate or even retrograde steps of the newer 
I academic centres >I K M 


OUR BOOK SHELF, 

Tht of Elatrual A First Year's 

f ' - ^ - gy I'yson Sewell, * ' T ’.T 

Pp xi -f- 332 (London Crosby Lockwood and Son, 
1902.) Price 7^ net 

This book, which is based upon courses of lectures 
delivered by the author, is primarily designed for students 
attending evening or other courses at the polytechnics 
The course of lectures is more or less complete in itself, 
the necessary elementary theory being by no means 
neglected , the author, indeed, advises students to take a 
concurrent course in the scientific side of the subject, 
but such as are unfortunately unable to spare^the neces- 
sary time will not, we think, find much in this book 
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which Is beyond Iheir comprehension. Undoubtedly, 
for a thorough training in electrical engineering the prac- 
tical and theoretical sides of the subject must receive 
equal attention, but not all students can attend institu- 
tions where this is to be obtained. Many have of neces- 
sity to be satisfied with some sort of compromise, and 
one welcomes a book which is sound in its treatment and 
IB admirably calculated to give such students the know- 
ledge and information they most require. 

Selection of some sort, when dealing with so large a 
subject, 15 of course necessary , the author has, we think, 
made a wise choice in the branches with which he deals 
and in the manner in which he treats them. These 
include, in addition to the general principles underlying 
the subject, batteries, accumulators, measuring instru- 
ments and supply meters, arc and incandescent lamps, 
and the continuous-current dynamo and motor. Par- 
ticular apparatus is only described when it illustrates 
the general principles. Perhaps in a few instances there 
is a little too much detail, as, for example, in the 
description of the recording mechanisms used in meters. 
We would gladly see some of this matter omitted, and 
such branches as telegraphy, telephony and electro- 
chemistry treated on broad lines instead. Mr Sewell 
has the power of clear exposition, and has succeeded 
well in avoiding too mathematical treatment \ the illus- 
trations and diagrams are excellent. M. S 

The Forte of Mind or^ the Mental Factor in Medicine 
By A T. Schofield, M.U., M R.C S , Pp xiv + 
309 (London J. and A Churchill, 1902 ) Price 5J. 
net. 

In this book, which is written for medical practitioners, 
Dr. Schofield appeals for a fuller recognition of the 
influence of the mind ” in causing and in curing disease 
of the body, and urges medical men to work for the 
reclamation of those waste and unmapped regions in 
which the religious fanatic and the quack doctor have 
hitherto been allowed to reign, occasionally producing, 
among much that is harmful, remarkable cures He 
would have the subject taught and studied in the 
hospitals and great medical schools as a part of the 
regular curriculum of every medical student There 
can be no doubt that the reforms advocated are much 
needed and that Dr. Schofield performs a useful semre 
in thus pointing out the weak and neglected side of 
modern medicine The author supports his contentions 
with many quotations from high authorities, both ancient 
and modern, and by the citation of numerous cases, and 
gives from his own experience many practical hints that 
should be valuable to practitioners. From the point of 
view of the psychologist, the book is vitiated throughout 
by ihc insistence upon the part supposed to be played by 
“ the unconscious inmd ” This seems to be a figment 
similar in function to von Hartmann’s ‘‘unconscious,’^ 
i,e. It IS a hypothetical agent to the activity of which is 
assigned all that is obscure and difficult of explanation in 
the workings of the nervous system It is a radically 
vicious hypothesis because it is one that rends to b.iflle 
rather than to quicken the impulse to research We are 
told that the phrase is not used merely to cover the more 
complex workings of the nervous syslein that are not 
accompanied by consciousness, and no reasons are 
assigned for rejecting this, which may now be called the 
generally accepted and intelligible view of the matter 
The author seeks to support his position by quoting Dr 
Bastian’s plea, “ Let us make mind include all un- 
conscious nerve actions,” and in so doing reveals the 
dir^ confusion of his own thoughts on this subject He 
good-naturedly pokes fun at those who objectify 
“Nature” as a healing agent and then commits the 
same error, replacing “Nature" by the vis meduatnx 
naturae^ which he identifies with the unconscious mind, 
and thus commits himself to the somewhat absurd dogma 
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that such remedial processes as compensatory hyper- 
trophy of the heart and phagocytosis are manifestations 
of the power of “ the unconscious mind ” Unless it can be 
shown, as at present it cannot be, that nervous activities 
and conscious processes together are inadequate to the 
explanation of all the facts of our mental life, the assump- 
tion of a third mysterious agent, call it “ the unconscious 
mind ” or “subconsciousness ” or what you will, is much 
to be deprecated. W. McD. 

Introductory Chemistry for Intermediate Schools By 

Lionel M. Jones, H Sc , A R.C Sc (Lond ) Pp. vii + 

I 195 (London . Macmillan and Co , Ltd ) Price 2J 
I Thk standard of this book is suitable for the junior 
classes of intermediate and secondary schools in which 
chemistry is used as a form subject, and the matter in it 
covers almost the same ground as that m the chemical 
part of Perkin and Lean's “ Introduction to Chemistry 
and Physics.” The treatment is rather different, as the 
historical side is not mentioned The students .are ex- 
pected to have been taken through some course in 
physics or experimental science before they begin this 
course. It is important that they should have done so, 
as they are supposed to understand the balance, to weigh 
to milligrammes and to know the meaning of many 
physical terms. 

The book opens with chapters on the description of 
bodies. Much attention should be given to this, as in a 
recent examination, when a fragment of Iceland spar 
was given for description, only a very small percentage 
of candidates recognised that definite shape was charac- 
teristic of the substance Then follow chapters on simple 
operations, solution, evaporation, distillation Afterwards 
come chapters on rusting, combustion, oxygen, hydrogen, 
chalk, coal and coal-gas, salt and salt gas, and finally on 
acids and bases 

Some of the methods appear to us to be loo elaborate 
for young children There is, for instance, the compli- 
cated aspirator, which experience has taught the present 
writer is hardly ever clearly grasped The correction 
for pressure is ahvays a difficult point Again, the 
students should never be allowed to make statements 
such as “ I litre of hydrogen weighs o 09 gm ” or “den- 
sity of chalk-gas 000198 gm per c c ” without stating 
definitely the temperature and pressure at which the 
weight or density has been ascertained 

We should have liked to have seen more attention 
given to the indestructibility and conservation of matter 
This principle of chemistry cannot be grasped too early. 
Many of the elementary experiments are conducted with 
Its tacit assumption, and we think it should be pointed 
out to the student- S. S. 

Next to the Ground , Chronicles of a Country Side By 

Martha McCullock Williams. Pp xii + 386. (London 

Heinemann, 1902 ) 

In this dainty little volume, the author affords English 
readers a most interesting series of glimpses of the 
charms and passing events of everyday country life in the 
United .States, after the fashion which so many writers 
have made familiar in England A close observer of 
nature, and evidently imbued with the spirit that every- 
thing has an interest of its own, if looked at m the 
proper light, the author has hit upon a congenial subject, 
and treated it in a manner which afifords an excellent 
example of the best style of “ nature teaching ” The 
scene is laid in a southern county lying to the westward 
of the Alleghanies and eastward of the Mississippi, 
nearly midway between the mountains and the river ; and 
whether describing ploughing with mules or oxen, dis- 
coursing of the quail, the partridge or the opossum, 
discuBBing shooting and fox-hunting or writing on horses, 
cows and pigs, the author is equally at home and 
equally interesting Some of the information given, such 
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as the fact that the Derby is a race for three-year-olds 
(P- ^55) female foxes are properly called vixens 

(p. 305) IS perhaps somewhat superfluous, for English 
rea(^e^s at any rate , and we rather fail to see why pigs 
arc called cousins of opossums (p 149) 

To the naturalist, the most interesting chapters are 
those on wasps and ants, the "possum,” quail and 
partridge, and insects generally, the account of the 
habits of the opossum being especially good In the 
chapte on fox-hunting, the author confirms the statement 
of other writers that the so-callcd red fox (the American 
representative of the European species) cannot be run 
down without a relay of dogs, or, as we should say, 
hounds Whether, however, ibis is due to the greater 
speed of American foxes or the inferior pace of American 
hounds remains to be told In teaching people how 
much 15 to be learnt from the intelligent observation of 
ordinary surroundings, the book before us is clearly a 
step in the right direction. K. L 

I'As^e de la Pmrre By (. Ki\iore " Jlibliothiique 
cMdistoire ct de Cj( 5 ographie universelles ” Pp 183 
(Pans Schleicher Frdtes.) Price 2 francs 

In this book we have a popular account of the Stone age 
following the traditional lines of French archaeology 
The author does not pay miu h attention to ,iny (lis- 
covenes out of F'rance, but the French evidence being so 
complete this does not matter very much, especially as 
the hook is not intended foi students 'Ihe transition 
between the PaKcolithic and Neolithic ages is recognised, 
and the author brings out cleaily the culture of the 
immigrant Neolithic brachycephals The statement on 
p 136 that "ceitain peoples of Oceania still use very 
simiirir slicks [to the curved Ihrnw-slick of Egypt] 
which they (dll boomerang’' is inexcusably vague A 
description of megalithic monuments closes the account 
of the Neolithic age 'I'he last chapter deals briefly with 
trepanation as a surgical method in Neolithic times The 
author siiU employs the absurd term " batons de corn- 
mandement ” for the carved perforated antlers found m 
the caves , surely he must have known of the conclusive 
aper read by O bthoetensack before the Congics 
niernational d'AnthropoIogie et d'ArthdoIogie at Pans 
in ic;oo, in which the author demonstrated their similarity 
to the bone dress fasteners of the Eskimo In addi- 
tion to twcnly-six figures in the text, there are four half- 
tone plates, three from the paintings of Jatnin and one 
from Cormon, which illustrate in a dramatic manner 
various incidents in the life ol the men of the Stone age 

Flora of the Liverpool Pidrtct By C T Green Pp 
xii +207 (Liveipool D Marples and Co, 1902) 
Price 51 net 

Thk present work replaces a previous " Flora nf Liver- 
pool," which was originally published in 1872 and to 
which, later on, appendices were added The revision of 
previous records and the compdation of recent data have 
been undertaken by members of the Liverpool Naturalists' 
Field Club, under the direction of Ur Gieen, An 
original feature of the book consists of illustrations 
specially drawn ty Miss E M Wood. These are for 
the most part characteristic and lifelike, and the figures 
of certain less common species such as Ra.rmtiiulu^ 
LenormamU^ Fiola nirpalit /tirftu'f sapinu^ and others 
are very useful, but m many instances the important | 
features of the plant are omitted, or at any rate not 
emphasised, e t; the root of Lathyn/\ macrorhie:us. 
In the case of localities where plants are now extinct, as, 
for instance, Oxton Heath, it would have been well to 
notify this more definitely. It will be observed that 
comparatively recent strangers are being admitted, 
notably Lycium barbatum, while Solanum rodratum 
icpresents a quite modern American invasion The geo- 
logical chapter does not serve to dispel the impression , 

NO. 1725, VOL. 67] 


that the book is too much of a dry catalogue, and even 
the submerged forest at Leasowe receives but a brief 
mention. 

Examples tn Algebra By C. O. Tuckey, BA Pp 
VIII + 178 (London Bell and Sons) 

Itsr making this collection, Mr. Tuckey has kept in mmd 
the recommendations of the committee on the teaching 
of mathematics appointed by the Mathematical Associ- 
ation, and the result is seen in various welcome inno- 
vations I'hus, for instance, exercises on the use of 
graphs are given, some at quite an early stage , there are 
problems to show the application of algebra to geometry, 
mensiirntion and elemeniary physics, and 50 on C hecks on 
accuracy are frequently suggested, and there are numerous 
questions to be answered oially. Particularly good sets 
of questions are those on " Formul.o ” fp. 2}) and “ On 
the Use of Theoiy of Form as Check” (p 93) Meiely 
artificial conundrums are happily rare , the worst we have 

noticed is “Simplify ^ " Undoubtedly 

dill 

this IS a very good collection, which may be recommended 
without reservation. 

Lhildrtn's Ga^'deus By the Hon Mrs Evelyn Cecil 
(Alicia Amherst) Pp w 3-212, with jllnstrations 
(London Macmillan and Co , Ltd , 1902 ) Price 
Tm object of this damiily produced \oliime, with its 
piofusion of beautiful illustrations, 15 to leach children 
enough about gardening to enable them to find pleasure 
and profit in the study and cultivation of plants The 
book IS written in a simple, practical wav, and should 
be of real assistance to those who are able to indulge 
iheir taste for hortu^ulUn e without too much attention to 
expense Judging from the style of the book, we should 
say that the author will succeed in v. inning and retain- 
ing the interest of young childien, who will, by the way, 
find occupation for the winter months as well as for the 
brighter seasons of the year Directions are given as to 
how to utilise the leisure hours of winter in reading 
about the plants, in nianufacluiing garden seats and 
so on, for use m the garden during the days of summer 
Altogether a pretty gilt book 

Sihool of the IVoodf so/rit I ife Studies of Animal fn- 
^linrts and Animal nainini^ By William J Long, 
Illustrated by Charles Copeland Pp xiu + 364 
(Boston, USA, and London tonn and Co , 1902.) 
Price 71 iyd 

Mr Lonu believes that an .tmmal’s success 01 failure in 
the ceaseless struggle for life depends, not upon instinct, 
but upon the kind of training which the animal receives 
from its mother He has written most of the sketches 
contained m this attractive volume m the woods, with 
the subjects themselves living just outside his lent door. 
The result is that we are provided wiili an interesting 
book which will go a long way to make all who read it 
lovers of nature and sympathetic, intelligent observers of 
animal life. Mr Copeland's excellent pictures will help 
very much to make the book a fav on iite with children 

l\Tai mill (in's Short Geography <f the iVothl A New 
Handbook foi Teachers and S indents By (ieorge F. 
Bosworth, Pp VI 3- 197, with maps (London Mac- 
milUn and Co , Ltd, 1902.) Piicc i\ Gd, 

This little book deals in a brief manner wiih the chief 
facts in the physical and political geography of the 
countries of the world Numerous clear maps will enable 
the beginner to find many ol the places mentioned in the 
text without the aid of a separate atlas There is scarcely 
enough information about the many subjects included in 
the book to make the geography lesson intercsling to 
children, but as a summary may be useful 
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LETTERS TO THE EDITOR. 

[TJke £diior does noi hold himself responsible for opinions ex- 
pressed fy his correspondenis. Neither can he undertake 
to return, or to correspond with the writers rejected 
manuscripts inJended for this or any other part of NaI URB. 
No notice is taken of anonymous communications.^ 

Note on tbe Discovery of the Human Trypanosome. 

We have recenlly seen in Ihe medical Press several very 
inaccurate accornts regardini; Ihe aulhorship of ihe important 
new discovery of trypanosomes in human blood, and of the 
disease caused by them For instance, the Journal of Tropical 
Medicine for November i (in giving an anonymous description, 
supported by an editorial, of a case just observed by Drs. Daniels 
and Manson) atliibutes the original discovery to Dr. K. M. 
Forde. It does not menliqn even Ihe name of Dr J Everett 
Dutton Dr Dutton is an old student and assistant in this 
Laboratory, and is now away on the West African Coast ; and 
we are of opinion ihat he has a claim to be considered in the 
matter of this discovery Another periodical, The Hospital 
for November 8, while also omitting Dr Dutton's name. 
Slates that the discovery was made "within the last few days" 
by the London School of Tropical Medicine We believe that 
such statements are calculated to distort the history of the 
diMovery, and should therefore like lo have an opportunity for 
correcting them promptly in )nur pages 

The facts regarding the history of the discovery — which was 
made nearly a }ear ago — have already been publicly and 
adequately slated boih by Dr Fordt’ and by Dr Dutton “ 
Dr, Forde, Colonial Surgeon, Bntiith CUmbia, tells us that the 
case m which llie parasites were first observed came under his 
notice in May, 1901 , that he found in the blood "small worm- 
like, extremely active bodies, which 1 prematurely pronounced 
a species of filaria,” although this conclusion ‘‘becBroe dnubllul 
after repealed observations of the piarasite ’’ , and that he showed 
the casein December, 1901, to Dr J Kserett Dutton, then u]^)n 
a mission of the Liverpool School of Tropical Medicine to the 
Gambia, and that Dr Duiton ' * at once recognised " the parasite 
"as a species of Trypanosoma" Dr Dutton's two papers 
corroborate these statements of Dr Forde After the recognition 
of the new organism, Dr Forde gave the first records of the 
case lo Dr Dutton, Dr Dutton it was, as Dr l orde says, 
who recognised (hat (he fever was of a peculiar undulanl type j 
Dr Dutton It IS as who positively excluded malaria as the cause 
of Ihe .symptoniii, it was he who saw that those symptoms 
roughly resenihle those of Iselse-My disease and surra ; it is he 
who has published accurate and able descriptions, drawings and 
charts of the parasilesand of the case ; and it is he who is now, 
with Dr Todd, investigating Ihe subicct in West Africa for the 
Liverpool School of Tropical Medicine 
Dr Forde is undoubtedly deserving of great credit for his 
part in the mailer, and we think his name should be associated 
with the dtbcoveiy, Dut, until Dr Dutton was called in, he 
published no account of the case and dul not recognise the nature 
of the parasite, or the peculiarity of the s)mpioma In order to 
make a discovery, it is not sufhcient merely to see an object ; it 
is necessaiy also to recognise the nature ol the object seen and 
lo publish accurate and adequale descriptions of it For 
example, Virchow and others long ago saw the parasites of 
malaria without recognising iheir parasitic nature, but it is to 
Laveran, who did recognise their nature, that science gives the 
credit for the discovery of them It is certain that Dr Dutton 
was the first clearly lo observe and to signal the cxisiencc of 
trypanosomes in human blood, and the first to give accurate 
descriptions of the new organism , and it is lo him that science 
Will give the principal credit for the new observation 

It seems to us particularly unfortunate that the Journal of 
Tropital Medicine should have so ostenlaiiously omitted Ihe 
name of Dr. Dutton at the moment when it was engaged m 
giving great prominence to a case of Drs Manson and Daniels, 
which, after all, would probably have escaped notice but for the 
previous work of Dutton We may mention also— and this is 
another point which the Journal oj Tropical Medicine apptars 
to have forgotten — that before his departure for Africa, Dr. 
Duiton gave at this laboratory a detailed demonstration, both 
of the parasite and the Clinical features of the cose, to Drs, 

^/emmal of Trofuai Mrdiciru, 5»teinbar ■ 

^‘‘TlMimpRon Vales Lnturainry Reponi," vol iv port IL, May, and 
Btihak Medk^ jeurmai, Sepiamber ao. 
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Manaon and Daniels, and to one of the editors of the periodical 
referred to The omission, then, appears to be due rather to 
want of memory than to want of knowledge. The imrnal also 
stales that while the first case (namely, that of Dutton and 
Forde) was regarded only as a "curiosity," the "discovery of % 
second case" (namely, that of Daniels and Manaon) "opens 
a new field for investigation and elucidation,’* and so on. 
l^is viewof the relative Importance of an original discovery and 
of a mere confirmation of that discovery is somewhat novel. 
But the case of Drs Manson and Daniels is not the second caiie 
at all The second case — also discovered by Dr. Duiton — was 
that of a child in British Gambia 

It is unnecessary, after what has been tnid, to deal with the 
statement made in The Hospital. It affords, however, an 
instance of the curiously rapid manner in which such errors are 
often propagated in the Press 

We should note (hat Barron and Nepveu have also claimed to 
have found flagellates in human blood , but, os will be seen from 
Ihcir writings, iheir desciiplions are so inadequate as to fail 
to convince us of the accuracy or even the nature of their 
obseivalions, 

Ruhkht Boyce, 

Ronai d Ross, 

Ch S. Sherrinciov. 

Thompson Yates Laboratories, 

University College, Liverpool 


The Secular Bending of a Maible Slab under its own 
Weight 

Jt'.l east of (he old brick church in the Rock Creek Ceme- 
tery near the holdiers’ Ilume in VVashingion is a phenomenon 
which, so far as I know, is unique A niArble slab, originally 
plane and resting on four posts at the corners, in the course of 
about half a century has graduall) bent under its own weight 
and a section of it assumed the figure of .1 catenary Careful 
mcasiiremenl shows the slab lobe 2 inches thick, 35 inches wide 
and 70 inches long , the posts supporting the slab are 7 5 by 
6 75 inches m hori/ont.tl section, and so placed that (he inner 
edges (which now furnish the support) are 52 inches apart. The 
stone has bent so much that the ends of the slab are lipped up 
one inch above the outer edges of the posts on which they 
formerly rested. At a distance of 12 inches from the ends, the 
bending is 1 25 inches , at a distance of 24 inches, the bending 
IS 2 50 inches , and at the cenire (distant 35 inches from cither 
end), the bending is 3 05 inches The stone is a little rough 
from the effects of atmospheric decomposition, and, of course, 
the hundredth of an inch is hardly to be depended upon in 
these measures 

Inquiry as lo the epoch of erecting the stone did not lead to 
definite information, but the inscription gave a date of 1853, 
thus indicating that it has proliably lieen in ixisilion approxi- 
mately half a century. The superintendent nf the grounds hoa 
been there some twenty year^, and be assured us that the 
bending of the stone had become much more decided in recent 
years 

The slab is composed of while marble, of alx)ut the lexlure 
of the material used by sculptors, and appears suflicicntly 
crystalline and homogeneous lo take a polish On the under 
surface, the stretching of the material has given rise to a 
number of small cracks, such as develop in plaster where it 
bends The chief interest in the phenomenon arises from the 
evidence it furnishes that maihU is in reality a fluid of 
enormous viscosity This has, of course, some bearing on the 
quesiion of the rigidity of the rocks composing the crust of 
the earth and the gradual adjustment of the earth’s figure under 
gravity T J. J- See 

Washington. D C , November 3 


November Swallowa. 

Since the end of October I had not seen a <ungle swallow. 
This afternoon, however, between four and five o’clock, I uw 
a party of six, or more, leisurely hawking over the treei and 
house-tops. It was occasional appearances such as this, after 
the general exodii% which led Gilbert While lo believe that 
swallows did not all migrate. On seeing some on November 4, 
nesr Newhaven, he writes ; — 

" I am more and more induced to believe that many of the 
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Kwillow kind do not depart from thii island, but lay themBcWet 
up in holes and caverns ; and do, inaect-Uke and bat-like, come 
forth at mild times and then retire to their laUbroM^ 

So far aa 1 can make out, November 7 is the latest date on 
which White records having seen swallowa In 1900 1 
observed them here throughout the month of November — 
usually not more than from one to three at a time — up to 
November 30. In 1901 I never saw one after the end of 
October. 

Recent study of migration seems to show that those indi- 
viduals of a species which breed farthest north are the last to 
migrate south But it is hard to believe that these November 
swallows are those which have bred in the most northern 
region visited by the species, say, Iceland and the Faroes How 
could they have subsisted in those more boreal climes while 
oursf " dull," forced them to flee across the 

seas? r venture to suggest that they are individuals which hail 
already accomplished a part of their southward retreat. They 
had reached, perhaps, the south of France or Spam It would 
lie a small matter fur such powerful hiers to pop back for a brief 
interval, templed by a spell of mild weather And there is 
reason to believe that in retiring to their winter quarters many 
species perform the journey in a much more leisurely fashion 
than when they make their great rush 10 their breeding 
grounds G W. Bi’Lmw 

13 Vicarage Drive, Eastbourne, November 12 


IHE MYCEN/EAi\ /)lSCOVERILS hV CREPh 

F or several years past the attention of archaeologists 
has been directed more and more to Crete The 
reasons for this access of interest m the antiquities of 
the great Mediterranean island have already been ex- 
plained in the two articles on the ^UJlder Civilisation of 
Greece,” which appeared m N ITURI-, vol Kiv p ir, 
and vol Ixvi p 390. In Crete, revelations of the older 
culture of the Greek lands are now being made at a very 
rapid rate, and it is to Mr Arthur Evans that the 
palm for these revelations must be awarded. Through 
many years of greater or less success he has ex- 
plored the byways of Crete, convinced that the great 
island would eventually yield results of the greatest 
importance for the elucidation of the early history 
of Mediterranean civilisation, and now he has had 
hi3 reward in the remarkable discoveries which have 
attended the systematic excavaiinns which he has at last 
been able to carry out on llie site of the ancient 
Knossos, the city of Minos himself It is the excavation 
of Knossos which has directed public attention to the 
possibilities of Cretan exploration, and there is no doubt 
that in importance this excavation ranks far higher 
than any other in Crete. Tins being so, it is with 
Knossos that we may filly commence our survey of these 
Cretan explorations. Enough has been said in the two 
articles previously mentioned to give the reader a general 
idea of the discoveries at Knossos, and of the peculiar 
characteristics of the earlier Mycenitan age in Crete 
— which we ought, perhaps, rather to designate, with Mr 
Evans, the Minoan ” age — which have been revealed 
by these discoveries 

Knossos lies about four miles south of the town of 
C'andia, or HcrAklBion, as the C.reeks call it The walk 
thither IS pleasant ; the road (a rarity in Crete) resembles 
any English country lane fn front rises the curious 
isolated cone of luktas, the fabled burial-place of 
^eus, which seems steadily to increase in si/e as we 
proceed southwards, and at Knossos dominates the 
surrounding country Breasting a hill, luktas conies 
into fuller view ; on either hand are rolling downs, 
backed by mountains ; further on, a couple of roadside 
wine shops, a house, and a path off to the left across the 
nelds to a white patch with a wooden summer-house in 
the middle of it, from the top of which Boats the Union 
J^k ; this IS Knossos, where Minos judged, where 
Theseus slew the Minotaur. 
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Coming from the west, one enters first the great western 
court, which, if one is not a timid Dryasdust, but 
an archaeologist who takes pleasure in repeopling 
the ground on which he stands with those heroic 
figures which are associated with it in legend, one 
may call the Dancing-floor of Ariadne if one will 
Crossing to the south-west corner, one reaches the 
remains of a great gate at this end of the beautiful wall 
of polished gypsum blocks which separates the court 
from the rest of the palace, and so round through the 
corridors which once were adorned with frescoes of 
tribute-bearers coming in procession, into the long north-' 
and-south gallery out of which open to the left ihe 
curious long cupboard-rooms or “ magazines ” in which 
were stored the great earthenware with ornament 

in relief, containing tablets or other objects of value, winch 
are so characteristic of Minoan palaces Most of these 
remain in stiu^ some broken or 01 erturned by falls of 
masonry, many roughly restored with plaster to keep 
them together In the floors open the curious lead* 

lined safes or receptacles for valuables, called ” Kasel* 
lais ” by the diggers, m.ide with the greatest care 

in double tiers, and still almost cxcavator-proof. 
T^nluckily, most of the golden treasures which they 
once contained seem to have been removed before 
the final catastrophe which overwhelmed the palace 
of Minos Over one of ihesc magazines stanJs the 
sumiTirr-housc ” already mentioned, which is really 
a kind of gazebo, built by Mr Evans for the purpose 
of obtaining a p.inoramu view of the excavations 
Hence we pass round to the right, lo the throne- 
room, which opens on to the central court This is 
now roofed over, in order to protect its contents 

from the weather, and the curious brightly-coloured 

modern Mycenaean pillars, lapenng from capital to base, 
which occupy the site of the ancient columns, with the 
red painted walls, give us an interesting idea of what the 
place once looked like It should be remembered that 
there IS no restoration ” here, it is purely a i^ork of 
conservation ; the form and colour of the modern pillars 
are supplied from a Knosswin fresco, the colour of the 
modern walls is but a continuation of the colouring of 
the ancient The effect is good Leaving the throne- 
room of Minos, with iis curious throne with back in the 
form of an oak leaf and legs caived with Gothic crockets. 
Its stone scats for the councillors, Us bath and Us great 
stone bowl, we cross the central court eastwards to the 
edge of the hill, and then descend part of the wonderful 
quadruple staircase, which was excavated by Mr Evans 
With so much difficulty and is now held m plate by 
wooden aiches, to the ‘‘Hall of the Colonnades,” in which 
one might fancy oneself in the court of an Italian palace. 
Above us is an open loggia, which can be attained from 
half-way up the stairs The existing pal-ace is just here 
nearly three stones high, and w.a5 originally four or mote I 
As Mr Evans points out {fournal of Hellenic Studies^ 
\xi p. 335), “ even at Pompeii staircases nne over the 
other h.ive not been bi ought to light" Passing out, 
we reach the “ Hall of the Double-Axes," so called 
fiom Its pillars and wall blocks, which are engraved 
with the mystic sign nf the god of Knossos and of Diki^, 
who was afterwards (^) identified with the Aryan Zeus 
Everybody knows the brilliant philological explanation 
by Mayer and Kretschmer which has made clear the 
meaning of as “ Place of the Double-Axe, ' 

and so has converted the guess that the Knossian palace 
IS the Labyrinth itself into a practical certainty ^ One 

1 In ihe Journal 0/ Htlltntc Slutitrs, nhi nurt li p aW, Mr W H D 
Roiiiie campliiin'; of my having followed Mr. Kvani In acceptinf this 
explanniion of the woid “ Aa^vpu'Aoc and hnvins adopied hit identifi- 
caiinn gf ihe Kno^Eian pnlai-e with the I.ahyrinih in my boot " I he Oldest 
Civili/aiiun of Greece Mr Rou^c does not Rccepl the eMplanaiion, and 10 
will not adopi the ideniihcaiion. 1 apprehend, however, that hit refusal 10 
accept the cKplaiiaiion of ihe name is due lo the fact that he i« hardly Cog- 
ni«anc of all ihe arfumenii for it For instance, ht aayii that the lernunaiion 
IS nol explained ! {loc c*t p 274) He will find It fully explained in 
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may belie jn,, 4 he of r^he Lal^ypnth wit^iptit 

Dcheving m the exi^^nce of, actual Minotaur \ 

Leaving thp flail of the Double-Axes, we bear round 
to the left above the little valley of the ,Kairatos to the 
ancient northern entrance, where is to be seen a very 
interesting surface-drain which corned off water from 
the central court And now we again stand outside the 
palace with our faces turned in the direction of Candia 
Lool(ing back, we are at once struck by a feature of 
Knossos which entirely differentiates it from Tiryns or 
Mycenx' It is not fortified " Da-^tions” there may be at 
the northern entrance, but they do not seem to have been 
of any particular military value. The Labyrinth was not 
a fortress, it was a peace-time palace, the residence of 
kings who ruled a settled people and needed not to fear 
armed attack But one day war came to Knossos, and 
the dominion of the proud Minoan lhalassocrats dis- 
appeared in the smoke of the burning Labyrinth. 

This open and unfortified character of the palace 
testifies to the high state of civilisation of the Minoan 
Knossians, thus agreeing with all tradition of the great 
Cretan law-giver who personifies the anc lent princes of 
Knossos But high civilisation often brings degeneracy 
in its tram, and, as has already been pointed out in these 
columns (vol Ixvi p 393), there are many traits in the 
culture of Knossos which give the modern observer a 
decidedly sinister impression 

Of the ^lytenLcan town of Knossos, excavated by Mr 
Hogarth in 1900, which lay lo the south-west of the 
palace, there \s not much to be seen A discovery of 
Mr Evans's, made during the present season (1902) and 
communicated by him Lo the Ii/nes, may, however, 
give us some idea of what the town may have looked 
like To t|Uole Mr Evans - “This is the remains 
of a nios.iic, consisting of small porcelain plaques, 
which in Its uiiginal form seems to have represented 
scenes disposed in various /ones recalling the subjects of 
Achilles’ shield — the walls and houses of a city, a iivcr, 
a vine and other trees, warriors with bows, spears, and 
throwing sticks, besiegers and defenders, and various 
animals But the most surprising part of all are the 
houses of which the city is composed h ragmen tary as 
are their remains, ii has been possible to reconstitute 
about a couple of score of these The varying character 
of the structure — stone, limber, and plastered rubble — is 
accurately reproduced , and the walls, towers, gateways — 
a whole street of a Minoan city rises before us much as 
It originally stood But what is even more surprising 
than the fact that the elevations of these prehistoiic 
structures should be thus recovered for us intact from 
the gulfs of tune is the altogether modern character of 
some of their features Here are three-storeyed houses 
(some of the semi-detached class showing two coniiguous 
doorways) with windows of fourj^anes, or double windows 
of three panes each, which seem to show that the 
inmates of the houses had actually some substitute for 
glass.” Perhaps they had window-glass, why not? 
It was known lo the Romans, and has been found at 
Pompeii However this may be, it would indeed seem, as 
Mr, Evans says, “as if the brilliant and unexpected 

ibe chaptETB oT KreficUmcr'^ nn ihe lanfuageA (iT AMa Minor 

and tlie pre Helirnic populaUun oT GrecLC (x . xl , p aSg , tsp p 
1 should aUu like lo rercr huii tn my m Natuhr November 14, 

looi, Supp] p vii , uhere he will fiiid ilie maUcr explained to ihc best 
of my abilily Wilh regard to anniher poini wh)(.li has been urgeil 
against Ihr Correctness of ihe idcntihcatiuii oT ihe Kposkiaii palace 
with the LBbyriiti)i as being, pAr f xielltnti the “ I’liice of the L>ouble- 
Axe," I that 1 do nul mcc ihal ihc fact uT the Doiible-Axc sign 

being cut i pu 1 the rough atone bloi uT ihc walh, which were intenrterl to 
be covered wall ■luc-.o or with gyptum slabs, is much weiifhi, at I am 
inclm^ tu regard iheie as hieroglypha. intended merely for ihe 

f ^niducc or the maHons, sigiurying that sutb and such a block was intended 
or a building ur room somehow connected with the Worship oT ihe cud of 
ihe Double Aae Indeed, llie hieroglyphic of iheir tutelary deny may have 
been used by the Minoan^ as a sort of heraldic device to iivirk " Govern- 
inent eiorea,’' exactly like rhe British " broad arrow " ] do not know 

whether ihu explanation will commend iiaalf to Mr^ Rouse or noi, but il 
appaan naiuraJ enough 10 a student of Egyptology. 
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character of the finds'* at Knossos is “likely qi^intain 
itscl( to the last.” ri 

We retrace our steps lo Candia and thence start for 
Phaislos, on horse- or mule- back We pass Knossos 
once more, we pass luklas, ;md so on over the watershed 
between the /Egean and Libyan seas, with snowy 
Psilonti (Ida) on the right hand and Lasfthi (DiktS) on 
the left, into the Messar.i, the valley of the leropotamos, 
lo the acropolis-hill of Gortyna, which stands at the 
entrance of a remarkable gorge through which flows the 
Lethaios of the angicnts. The site of this once famous 
city, which supplanted both Knossois and Phaistos as the 
chief town o( Crete, was investigated by the Italians 
two or three years ago, and again examined by Mr 
Taiamelli in kjoi , he found no traces of occupation in 
Mycen^an days Hence we pass down the broad 
Messar^i to the triple acropolis of Phaistos at Agia 
Photi^, first identified by Admnat Spratt 

Phaistos stands upon a tnple-peaked hill, which 
forms the end of the spui whuh divides the Messari 
from the maritime plain of Dhib.lki, where the lero- 
potamos reaches the sea At its base runs the lero- 
potamos Its bilLiaiion IS therefore much stronger than 
that of Knossos, and seems to be better adapted fora fort- 
ress than the low knoll on which the Minoan metropolis 
stood On the third, the lowest, pe.ik, Prof Halbherr 
and the Italian expedition have excavated a Mycena'an 
palace, the aichiieclure of which is entirely Knossian — 
Minoan — in type , we find here the same corridors, the 
same iTiag,izvnes, the same pillared halls and open courts 
as at Knossos Theie is no doubt whatever that the 
palaces of Knossos and Phaistos were built by the same 
people and approximately at the same period Legend 
ascribes the foundation of Phaistos to Minos, and there 
is no reason to doubt that tins legend enshrines forgotten 
history If, then, Phaistos was founded by the Knossians, 
Its palace would be expected to show signs of a some- 
what later dale than Knossos 'I hese signs are quite 
apparent Phaistos marks a development ol, an improve- 
ment on, Knossos. In some ways it must have been 
much finer , certainly its rums are much more impressive 
The masonry at Knossos is neither so good nor so well 
preserved as that at Phaistos , the curious triangular 
flfurpuv at Phaistos, with ns altar and tiers of stone seats, 
has no parallel in the mother-palace, nor has the latter 
now anything to compare with the great and broad 
stairway which leads up to the pillared hall at Phaistos, 
although It IS possible that some similar staiiway may 
once have existed at Knossos, but has now disappeared 
Phaistos, then, makes a finer show than Knossos, but is 
really far less interesting In the first place, it has no 
legendary past lo speak of, we know nothing of its 
ancient dynasts, while Knossos was the city of Minos, the 
metropolis of the ancient dominion over land and sea 
which IS connected with the name of the great legendary 
lawgiver, and its pal.ice is in all probability the identical 
Labyrinth which the legendary Djedalus built for the 
great king. In the second place, Phaistos is nothing 
but bare walls, fine though their masonry may be, and 
has yielded practically none of those minor discoveries 
which tell us so much more than bare walls can , while 
Knossos, on the other hand, has, as we know, yielded 
minor discoveries of the utmost importance, which have 
revealed to us most of our present knowledge of Minoan 
civilisation and have told us its date 

One difference between Knossos and Phaistos, how- 
ever, IS noticeable, and that a somewhat significant 
one Phaistos was more strongly fortified than Knossos, 
and in many places the palace walls, built of ponderous 
stones like Mycen.e and Tiryns, are visible This we 
should expect in a building which was evidently placed 
where U is for more or less military reasons, and it 
confirms the idea that Phaistos was built by the Minoan 
rulers of Knossos with the direct purpose of controlling 
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tb'e Wi6otTi of'the l^rbpbtartioft>'and this more southerly 
haven of Mitala, arid so securing^ the communications 
of Knnstios with the southern sea Originally founded 
by the Knosslan princes Thalstos probably was not ; 
^uch A site must hlways have been occupied from 
ihe earliest days of human seltlement in the Messarl, 
artd, as a matter of fact*, primitive pottery of days 
long anterior to the Mycenaean period has been found 
at Phaistos, and in the near neighbourhood is Agios 
Onouphrios, where one of the most important dis- 
coveries in Crete, that of burials of the primitive pre- 
Mycen^can or “ Amorgian ” period, containing Egyptian 
scarabs of the twelfth dynasty (r 2200 h C ), was made 
tn iSSy But its foundation as an important city 
]*haislos no doubt owed to the conquering rulers of 
Knossns, and to them the construction of its fortified 
palace is most probably due. 

This season is announced the discovery at Agia 
Triadha, between Phaistos and the sea, of what is 
described as a ‘‘country residence” of the Phastian 
princes, which will no doubt prove of very great inierp‘'i 
Indeed, it appears that a large number of Myten.i'an 
Sfrils, an inscribed (ablet of the Knossian type, and 
other objet is of iniercst, including a portion of a stone 
va'^e sculptured with a most realistic represeniaiinn in 
relief of a body of men leaping and dancing in a religious 
procession (apparently a harvest-home, judging from the 
impleinenis carried by the dancers), have .iliiMdy been 
found here The neighbourhood of Phaislns is rich m re- 
mains of the older civilisation of (Greece Noi Ihwards, at 
the end of a > .dley of Ida, lies (he ( av e of Kamarais, where 
was found ihe store of lhai peculiar pottery which has 
proved lo be characicribiic of the peuod of Ctelan.iii 
which immediately precedes the true “ Mycen.i an," the 
period lo which tlic earliest foundation of the palaces 
both of Knossos and of Phaistos must be assigned, the 
peuod, probably, of the earliest Minoan kings A large 
stole ol this ware was discovered by Mr Hogarth in 
the town of Knossos, and it has also been found at 
Phaistos, Zakio and other Minnan sites Puriher, 
and this is most interesting, it was also found by 
Prof Petrie at Kahun, in Kgy^pt, and may there be 
roughly dated lo the period between the twelfth and 
eighteenth dynasties, not earlier lhan the twelfth, but 
no doul)t earlier lhan Ihe eighteenth. It was, then, im- 
ported inlo Kgypl from Crete between 2000 and ijiyo 
It C Here is auoiher piece of evidence as lo dale which 
fits in absolutely wiih the evidence of ihe airibastron- 
lid of Khyan and the sialuette of Abnub, found at 
Knossos ' Kverylhing points to r 2000- 1500 n t as the 
date to be assigned lo ihe early Minoan period 

The olher well-known rave on Mount Ida, the “ Id.ran 
Cave" par cjcflicnte, explored by Messrs llalbherr and 
OrM, contained objects, mostly of post- Myccniuan and 
early classical date, exhibiting strong traces of Phccmcian 
influence Jt lies further north, above the Nida plain 
To the south-east, 111 the direction of (lOrtyna, stood 
once a Vfycen.ean city on the curious isolated hill of 
Kouitais, Ihe necropolis of which has yielded in- 
teresting Lale-Mycena'an and Cicometncal finds 
Another exploicd site which may be mentioned is 
PnniA, to the north ; away to the east, m the province 
of Pediada, where the Omphalian Plain meets the 
lofty mountains of Lasithi, the ancient iJikic, and 
the as yet unexplored site of Lyttos awaits the ex- 
cavator^s spade, the necropolis of Erganos has yielded 
the mteresimg tombs of a Mycenaean hili-settlcment, and 
the district of Embaros innumerable traces of extensive 
occupation in Mycentean limes, both early and laie 
This country must m Minoan days have formed part of the 
immediate territory of Knossos , the town of Lykastos, 
which lay within it, was said to have been founded by 

^ Sea Nature, voI Uvi p jga. The ideniillciilion of ihe Kehun 
were wilh ihet of KunAieJa U aue to Mr J- L Myrei 
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Minos, and Lyttos Is associated with the legends of the 
Cretan Zeus, who was supposed to have passed his child- 
hood in a cave on the slopes of Dikt§ This cave has been 
identified, and Mr Hogarlh has explored it Itisa“large 
double cavern situated to south-west of, and about 500 
feet higher than Psychro, a village of the upland Lasithi 
plain,” a curious tract which lies in the middle of and 
surrounded by the Dict.ean mountains. Mr. Hogarth's 
discoveries in the Diclrcan Cave have already been noticed 
in Naturt- (vol Ixiv p 15) , It need only be said here 
that he has shown that it was probably one of the holiest 
places of Crete, and the hundreds of Mycen.ean votive 
double- axes which he found arc final proof of the identity of 
the prehistoric Cod of the f^ouble-^xe with the Cretan 
Zeus, which again shows the identity of ihe Cretan with 
the Kanan Zeus, whose emblem was the or Double- 

Axe and the seat of whose worship was Labraunda, which 
confirms the equation An/Jpuu-i/Sd =a/iaf'ivpi I'fluf, explains 
\afivfuv^oT as the ” Place of the Double V\e,” and so 
idenlifies the Knossian palace as the Labyrinth of Minos 
Most interesting is the discovery in the Dicl.ian Cave of 
a liron/e figiiie of llie Egyptian God \mcn-K i, Amonra- 
sonler, “the King of the Gods,' probably dating to about 
the eleventh or tenth centuries i! c , which was perhaps 
dedicated by some Egyptian traveller who identified the 
(lod of the Double- Axe with Ins own supreme deity, 
thus .intic ipaling ihc later conjunction Zeus \mmon by 
m.iny bundled years' I'rom this cave 1 ame the well- 
known insi'iibeci libation talfle, now in the Vshmole.an 
Museum It was no doubt from Diku' that the Cretan 
monnl.im-goddess Diktynna, .dso c.dled Hniouiarlis, 
took her name, and not from the (ireek “ a 

net ” ‘ 

South-west of Diklc is a district in which many 
Mycen.ian silts still .iwait Llie spade, as at Hotasi 
(Rhylmn) and Vb.ino (Ibennos) , on the soiiLh ctiasi is 
Arvi, where, a few yeais ago, an important rind of early 
Mycen.iiin stone vases was marie, and where an ancient 
cult of Zeus probably points lo a direct connection wiih 
Knossos 

Koundmg the northern slopes of Dikie, we enter the 
province of Miiabello, where, at Mdato on the north 
coast, an important MyceniV'an tomb has been found, 
and where, further south, the imposing rums of CioiiIAs, 
the ancient Lato, investigated by Messrs Ev.ins and 
Myres and afterwards partly excavated by a f rench 
explorer, M de Margne, without much sin ( i ss, no 
doubt mark the site of a Minoan city and palicc. 
The place name Mino.i preiscrved in classical days the 
tradition of Knossian domination hereabouts also 
VV^e have now learhed another depression in the 
nioiinlain-syslem of Crete, the hilly plain which lies 
between the Gulf of Mirabello and the dislru t of Hiera- 
pylna on the soiilh coast before us lo the east rises 
another mountain-iiiass, which stretches from sea to sea 
and seems lo block all further progress eastward. This 
is the Aphenili X'ouno of Kavousi, which bars oflf from 
the rest of Crete the extreme eastern pnition of the 
island, the modern province of Sitia, of old the territory 
of the Eteokretans, who were said to be first cousins of 
the non-Aryan l.yciang, .md cert.iinly still spoke an abso- 
lutely non-( ireek idiom even in classical times In the 
Eteokretan country itself we hml litile proof of Minoan 
occupation except here and there on the coast, so it is 
probable that direct Knossian control in Minoan limes 
ended with the Hierapylnian territory The most easterly 
Minoan town in this district appears tn be that discovered 
in 1901 by Miss Harriet lioyd .it Gourma, on the Gulf 
of Mirabello, at the foot of the Aphendi, and nearly 
opposite the island of Psyra In the same neighbourhood, 
at Kavousi, Miss Uoyd had made fruitful excavations in 
the preceding year, but her discoveries at Gourma far 

1 Se« The OldeU CiviW/aitan of GrecLe," p, zgG, where 1 heve en 
plklned the form of ihe name 
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exceed these in interest, and are of such ^reat imMr- 
tance that the following short description of them, taxen 
from the American Journal of Archaeology for January- 
March of this year, p 71, is here quoted. — 
Mycenxan acropolis was found, approached by two long 
streets, about 5 feet wide, with terra-cotta gutters and 

? ood stone pavements These lead to the palace of the 
nnee. Right and leA are side streets and houses. The 
eieeper parts of the roads are built in steps. The houses 
have rubble foundations, but the upper walls are of brick. 
Tn some parts of the palace the upper walls are of ashlar. 
Several houses have walls standing to the height of 6 
or b feet Plaster is used extensively for the facing of 
avails and door jambs. There are many proofs of the 
existence of a second story Twelve houses have been 
excavated, most of which have eight rooms or more Of 
the palace, fourteen rooms have been excavated, chiefly 
magazines, like those at Cnoseus A terrace court, a 
column base, and an aula, evidently belonging to a pM>rtal, 
have been uncovered. In the centre of the town is a 
ehnne It is a small, rectangular building, near the top 
of the hill The most noiewnrihy of its contents are a 
4 <jiw terra-cotta table, with three legs, which possibly 
sen ed as an altar , cultus vases with symbols of Mycenaean 
worship , the disk, ‘consecrated horns of the altar’ [see 
Natuhk, November 14, 1901, Suppl, p vii ], and the 
-double-headed Axe , and a terra-cotta idol of the ‘ Olau- 
^opis Athene’ type, with snakes as attributes . . " The 
smaller objects found are of the usual Mycenaean type, 
including stone and bronze utensils Very significant is 
the fact that the Hnuble-Axe is foLind painted on vases, 
.and carved also on one of the stone blocks of the palace, 
as at Knossos and at Phaisios. This marks the place as 
Minoan at once V'ery possibly it was the frontier-town 
-of the Knossian dominion on the Ktcokretan border 
it IS “ the most perfect example yet discovered of a small 
Mycenxan town ” In fact, a Minoan Pompen on a small 
scale I 

Beyond the Aphendi Kavousi we are in the province of 
Silia On the site of the ancient Eteokretan capital, 
Praisos, excavations have been carried on by Prof 
Halbherr and by Mr R C nos.anquet, the present 
director of the British School at Athens. Here a few 
remains of Mycen.ean culture were found by Mr. 
Bosanquet, including a large " beehive ” tomb Another 
inscription in the non Hellenic tongue of the Elco- 
kretans^ was discovered, of course, of a date long 
posterior to the Myrena*an period ' 

Mr Bosanquet has also excavated at Pelras, a place 
on the harbour of Sitia, and, during ihc present year, 
at Palaiokastro, on the east coast, south of Cape 
Sidcro, where he has found some very curious Mycentean 
interments Palaiokastro is, 1 am informed by Mr. 
Bosanquet, bigger and more important, .is a site, than 
Oournia and Zakro, but more disturbed by cultivation 
As a Mycen.ean seiilement, it is quite as noticeable as 
Zakro , a remarkable characteristic is the occurrence, 
dotted all over the plain, of the foundations of Mycentcan 
farmsteads, on which Mr Bosanquet lays stress, as a fresh 
proof of the peaceful securiiy enjoyed by the Mytenrcan 
Cretans Further south again, at Zakro (which Spratt 
considered to be the site of Itanos, bet probably 
-erroneously, since Eriinopoli, north of Palaiokastro, 
bas a belter claim to this honour), Mr Hogarth 
has discovered the remains of an important Mycencean 
port LoM, which, he thinks, was a Minoan outpost, a 

^ I Miuit here iinle thei in “ The Oldest Civili/eiicin dT Greece,' p 0^, 
I hfid not the remotest intention of Riinbutin^ to Mr Arthur Evnni ihe 
opinion that the well kn-mn liiBcripiion of Praisoi wes iniirribcKl in ■ Semiiic 
idum 1 wei fully ewivQ that he held no euch view I merely rereired to 
hli “Cretan Piciographi " tta the IbIcmI auihoniy on the suhjeLi nnerally 
Unluckily, the email number poiniinE to ihe note below, con tEinma this 
rereranca, wai miKpleued in the teat It was printed after the word " £teo- 
kreiaru," but ihould have come afler “Praisos," four lines above I regret 
that Ibu CKipod my nolice when reading the proofs of my book, and attll 
more that lha nature of the miaiake was nut undaretood 
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KnosBian colony planted here to hold the most important 
haven on the east coast, which is still used by the sponge- 
fishers, who make it their rendezvous before starting Tor 
the African coast. Mr Hogarth’s discoveries here have 
been more fully referred to in the last volume of 
Nature, p 394, qv. 

We thus see that the mam result of the excavations on 
Mycenxan sites in Crete which have been going on for- 
the past two or three years has been the proof of the 
existence in the great Mediterranean island of a civilisa- 
tion which was already ancient and highly developed at 
least as early as 1700 BC , and was in connection with 
E^ypt at that date and probably earlier. The origin of 
this culture is at present veiled from us ; but various 
strange indications of a primeval connection with Egypt 
seem to point to Aff-ini for its origin More than this 
cannot be conjectured at present. Its centre seems to 
have been the central poriion of Crete, the lerniory of 
Knossos and Phaistos, which is inextricably bound up 
with ihe famous legends of Minos and the Knossian 
thalassocracy. Mr Evans’s discoveries have breathed 
life into these legends, and though we may not believe in 
Mmos as a historical personage, at any rate we see that 
he represents a dynasty and a power, and so we can 
speak of the Minoan dominion in Crete and of the 
Mycen.can civilisaiion of Crete, the chief monuments of 
which are at Knossos and Phaistos, as “ Minoan " 

The Knossian dominion extended in the cast appar- 
ently as far as the borders of the independent Eteokretan 
country One or two Knossian colonics seem to have 
been established on its further coast, such as Palaiokastro 
and Zakro Similar Minoan colonies seem to have been 
also established in other islands of the /Egean, as m 
Melos, at Phylakopf That we have here a confirmation 
of the legend of the Minoan thalassocracy there can 
be little doubt. 

How far the Knossian dominion extended westward is 
as yet unknown Axos, which lies at the upper end of 
the Mylopotamo valley at no great distance from the 
Knossian district, is now being excavated, but has as yet 
yielded nothing MycenrPan There can, however, be 
little doubt that it was a Minoan city 1 have elsewhere ^ 
suggested that the Ua^htuha^ who invaded Egypt in 
concert with other Mediterranean tribes in the reign of 
Uameses HI , probably some three hundred years after 
the mnst flourishing period of the Minoan age, were 
Cretans from Axos, and have given my reasons for the 
suggested idenlificaiion The objection that Axos is an 
inland town and so would not have taken part in an 
over-sea expediiion is of no weight whatever , like 
Knossos, Lyttos, or Cortyna.eac h of which cities possessed 
a dependant port on the coast, Axos no doubt possessed 
Its coast-haven, either in ihe neighbourhood of Bah Hay 
or nearer the mouih of the Mylopotamo Further, Axos is 
actually connected in legend with Libya, and Herodotos 
(iv 154) mentions Iradiuons which connerl it, as well as 
Itanos, with the Thera an colonisaiion of Cyrene. Other 
central and western sites, such as Eleulherna, Hyrta- 
kina, Phalasarna, iLc ^ will no doubt yield MycencT'aii re- 
mains when excavated. In fact, the whole of Crete 
seems to be covered with traces of Mycenaean culture ; 
I have not mentioned numbers of unexcavated sites 
from which inscribed seal-stones, &c , have been obtained. 

The Minoan culture was probably older than the 
Mycen.ean civilisation of coniinental Oeece, and there 
seems little doubt that the original inspiration of the latter 
was derived from it 

Eventually the highly civilised and apparently peaceful 
Minoan dominion in Crete, weakened, perhaps, by luxury 
and unused to war, was overthrown by foreign attack. 
Who the conquerors were we do not know, but they 
probably came from the north, We may, perhaps, asso- 
ciate with their attack the convulsions among the 

■ “ 01 d»t Civihuiion oT Greece," p. 177. 
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Mediterranean tribes which caused the piratical onslaughts 
on in the thirteenth and twelfth centuries b c , in 

which Cretan wanderers, expelled from iheir island by 
the northern newcomers, may well have taken part. It 
IS certain that before this time the highly civilised 
Minoan Cretans or Ktftiu had disappeared from the 
ken of the Egyptians, and are no more seen in Egyptian 
wall-pamtings. One result of this convulsion seems to 
have been the settlement of a Cretan tribe, the Philis- 
tines, on the coast of Palestine 

When Crete emerges from the dark age which fol- 
lowed the break-up of the Minoan power, we find it a 
congeries of Greek city-states of the usual type, hut of a 
more quarrelsome disposition than elsewhere ; in the 
Minoan land itself, Gortyna conquers and destroys 
Knossos and Phaistos, in the east Hicrapytna wages long 
wars with Praisos and Itanos, and so forth Crete takes 
no part m the colonising activity of the new Greece, and 
IS henceforth of no account in Hellas. Her day of glory 
had passed away with the Heroic age 

I am indebted to Mr. R. C. Bosanqiiet for inform- 
ation with regard to the work of the British Srhool at 
Athens in eastern Crete Subscriptions for this work 
will be gladly received by Mr. VValter Leaf, 6 Sussex 
Place, Regent's Park, N W. 

H R Hail 

P.S — Photographs of the remains at Hyrtakina have 
been published by Messrs. Savignom and De Sanctis in 
their publication “ Esplora/ione Archeologica delle 
Provincic Occidcntali di Creta" (Rome, igoi) From 
(heir publication it would appear that Phalasarna. the most 
westerly site in the island, was certainly of Myceocuan 
origin Near the remains of a city is a colossal stone 
throne, of the same type as those treated of by the late 
Dr Reichel in his “ Vorhellenische Goiterkiilte,” on 
which is a relief of a symbolic pillar (see Evans, “ My- 
cen.cm Tree and Pillar-Cults,'’ in the Journal of Hellenic 
Studies^ VO I XXI p 99 Jf I reviewed in NAfirRK, 
November 14, 190T, Suppl ) The name Phalasarna is 
of the now easily recognisable “ kleinasiatisch ” pr**- 
Hellenic type Eretschmer has pointed out that the 
last two syllables may well be the same as the name of 
the Hceotian Arne, which he has identified with the 
Lycian word arJJna, “tity" (“ Emleuung in die Ges- ' 
chichte der gnechischcn Sprache,” p 406). There seem | 
to be Mycen*uan traces also at VhthiXs and at Agia 
Irene (Kantanos ’) . see Savignom and De Sanctis, /rit I 
cif , for photographs of polygonal masonry. See \ 

Mr Bosanquet informs me that he has found | 
Myrenican pottery-fragments on the small island of 
M()khlos (wrongly called Hagios Nikdlaos in Kiepert’s ' 
map of 1897), off the north coast between Kavousi and 1 
Sitia 


THE SECOiMD rNS'lA/.MhNl OF THE. BEN 
Nh yjS i } BSEE VA T/( )A\\ ^ 

'T'HE forty-second volume of the Tranyactions of the 
Royal Society of Edinburgh is devoted to the 
publication of five years’ observations at the Ben 
Nevis Observatories, in continuation of those in- 
cluded m vol XXXI V. of the same senes of Trans- 
actions published in 1890, with appendices consist- 
ing of discussions of the results It is edited by 
Dr, Buchan, the meteorological secretary to the directors 
Qi ihe observatories, and Mr R, T Oinond, honorary 
superintendent of the observatories The cost of printing 
IS borne by the Royal Societies of London and Edinburgh 
The observations include hourly readings and summaries 


tlii Meleorology of lha Ben Nevin ObscrvaiorlcB " I*«rl U , contnniinir 

iMiifli.- Vewi iBBB, iSBg, iBgrt, iBgt and iBga, wiih Ap- 

KnT Alwandcr Buchan, Ll 5 , F. K S , and^Kobert Iriul 
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of the meteorological elements, together with entries in 
the log book at the summit station for the five years 
1888-1892, and readings, five times daily, at the public 
school. Fort William, from January, 1888, to December, 
1890; also the hourly readings with various summaries 
for the Fort William Observatory from the establishment 
of that institution in the autumn of 1900, There have 
also been added tables of mean hourly values of the 
barometer, temperature, &c , at Ben Nevis and Fort 
William Observalones, computed to the end of 1896, with 
mean monthly temperatures deduced from independent 
observations in the Stevenson screen at Fort William for 
the period August i, 1890, to December 31, (896, and 
differences between the observations in the Stevenson 
screen and the thermograph screen of the Observatory 
It IS almost needless to say that the publication of these 
tables will be welcomed as representing the primary 
results of an enormous amount of patient ana pains- 
taking labour, controlled by a representative board of 
directors of conspicuous distinction and earned out by 
a body of enthusiastic observers in circumstances of no 
little difficulty 

This IS not a suitable occasion for dealing independently 
with the observations, which are presented with the skill 
and care of which Dr Buchan is an acknowledged 
master, and with all the asf^iistance an accomplished 
primer can afford. We naturally turn to the appendices 
as representing the scientific results which have been 
obtained by those who have been associated with the 
working of the observatories and have devoted time 
and study to the many problems which the observations 
suggest 

The appendices consist of a series of papers, some of 
them in extenso and appearing now for the first time, 
others in abstract or reproduced from the publications of 
the Royal Society of Edinburgh or the .Scottish Meteor- 
ological Society by Dr Buchan, Mr Aitken, Mr 
Buchanan, Mr. Omond, Mr Mossman and Mr Rankin 

A brief survey of these discussions is sufficient to show 
that the problems suggested by the meteorology of Ben 
Nevis, taken separately or in comparison with that of 
Fort William, are many and difficult- Dr Buchan returns 
to a voluminous but still unexhausted subject in a paper 
on the diurnal range of the barometer in fine and cloudy 
weather at stations in various latitudes, from San Jos( 5 , 
Costa Rica, to Jan Mayen in the North Atlantic Mr 
Aitkcn’s report on atmospheric dust and Mr Buchanan’s 
discussion of the meteorology of a station in the clouds, 
as represented by the Ben Nevis records in foggy weather, 
are already well known contributions to science The 
other papers are, as a rule, of less general scope 

Much aiiention is devoted to the relation of barometric 
readings aithe summit to those at the base station, andhere 
one of the difficulties of Ben Nevis observations becomes 
very conspicuous. When the velocity of wind reaches or 
exceeds twenty miles per hour, the barometer reading at 
the summit no longer represents the pressure of the air 
within 001 inch All barometric readings with anything 
more than a moderate wind are subject to a correction of 
uncertain amount on account of dynamical disturbance. 
Moreover, the shape of the mountain, with its great cluT 
on one side of the summit, has a very marked effect upon 
the wind measures This circumstance reminds me of a 
personal experience at Dover during a gale, when the 
only place in Dover screened from the wind was ihe top 
walk of the Admiralty pier, apparently as fully exposed to 
the gale as any position could be Such dynamical effects 
upon barometer and wind make it very difficult to bring 
the summit observations of these primary meteorological 
factors into relation with corresponding observations 
elsewhere. 

These are not the only difficulties associated with the 
reduction of the summit barometer readings to sea level, 
and the account of ihe attempts to carry out this reduction 
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eo^^CBifif the possibnhjr of rOKardin^ the barometric idifn 
fereoce between 'Fort William and the aummit ai a 
primaiy eleittent, without introducing a correction factor 
based upoti a system really applicable only in the case of 
small heights Differences from mean value instead of 
differences from a common hypothetical datum would 
probably give a more effective representation of the 
conditions. 

The Den Nevis vi^ork, as represented in this ^olume, 
is essentially self-contained In the course of the dis- 
cussion, observations at other stations Rie sometimes 
employed, but the work of other meteorologists concerned 
wiln similar problems is hardly referred In. Clayton 
and Frcdlander are the only names 1 have noticed m the 
volume not immediately associated with I 3 cn Nevis 
This may possibly be accounted for by the majestic 
isolation of the Hen, but it is in some respects unfor- 
tunate For example, a system is adopted for adjusting 
llie twenty-four hourly readings for non-penodic changes 
which IS different from that adopted by the Meteor 
ological Council in an annual publicaiiun dealing with 
their first-class observatories, including Fort William 
If I judge rigdilly, one of the two systems must be 
wrong, and if ihe error is in Victoria Street it would 
have been wiser to point out the fact in adopting a 
different system Again, a table of equivalents of the 
numbers of the Hcaufort scale and wind velocities is 
gnen (pp 5 and 492). m which numbers on the Heaufort 
scale are repiesenled by \elociLics largely exceeding, 
indeed nearly double, those quoted by Hann (“ Meteor- 
ologie/’p 377) The practice with regard to the use of velo- 
city equivalents of the Beaufort scale is in a sufficiently 
chaotic condition already, and it is to be feaied that the 
addition of anoihcrsrale of equivalents without reference 
lo the reasons for disregarding all other attempts to 
reduce chaos to order must lend to make (onfusion a 
little worse confounded 

'Fhc publication of the observations down lo 1892, or 
in part to 1896, may seem to the reader a little belated 
The editors are, however, lo be warmly congratulated 
upon the substantial progress made with the work under- 
taken by the directors I he publication is opportune for 
two reasons First, because the question of the future of 
the observatories is prominently befoie the public and the 
volume gives an adequate representation of their work 
-Secondly, because the International Meteorological C om- 
iniltcc meets at Souihport next September during the 
session of the British Association, and the occasion 
would be a suitable one for the discussion of the interesting 
questions arising out of observations at high levels It is 
justly claimed for Hen Nevis as a high-level station that 
It is m an unique position The first recorded entry in 
the log-book (January i, 1888) is that the tracks of a hare 
vere seen near the lliermomctcr box It is not the only 
hare to be raised on the Ben. If opportunity can be 
found for the discussion of some of the Ben Nevis hares 
at Southport, our visitors will relish iheir highland 
flavour W. N Shaw 


TiiK following IS a list of those lo whom the RojrI Society 
tins this year awarded medals. The awards of the Royal 
medals have received Ills Majesty the King's approval . — The 
Cnplty medal tg Lord Lister, in recognition of the value of his 
physiological and paihological researches in regard lo ihcir 
iiinqencc on ihe modern practice of «urger)’ The Rumford 
medal to the lion Charles Algernon Parsons, for his success in 
ihe applicaiion of the slemn lurbine to industrial purposes, and 
for Its recent extension to navigation A Rojal medal to Prof. 
Horace Lamb, for his invest igaiions in maihcmaiical physics. 
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A Royal ai|;flal to ^rof. Edward Albert Scha/eri for his research^^ 
into the fuocpons and minut^ ,flri^^lure of the central nervous 
^system, especially with regard tp^he motor and sensory functions' 
of the cortex of the brain. The Davy medal to Prof, Svante 
August Arrhenius, for the application of the theory of dissociation 
lo the explanation of chemical change The Darwin medal lt> 
Mr hrancis Cialton, lor his numerous contributions to llie exact 
study of heredity and variation contained in " Hereditary 
Genius,” “Natural Inheritance ” and other writings The 
Buchanan medal to Dr. Sydney A Moncklon Copeman, for 
his experimental investigations into ihe hactenology and com- 
paraiive pathology of vaccination The Hughes medal to Prof. 
Joseph John Thomson, for his numerous contributions to Llectnc 
science, especially in reference lo the phenomena of electric 
discharge in gases. 

Men of science do not need to be reminded that their 
interests are cosmopolitan Contributions in natural knowledge 
are not weighed in political balances, but by a scale of woiih 
independent of nationality Every effort should therefore Vie 
made lo give clear evidence of ihis unity of spirit and bond of 
inlention An opportunity of doing this is afforded by the 
meeting of the Amciican Assucialion for the Advancement of 
Science, lo be held in Washington, D C , from December 29 of 
tins year to fanuary 3, I90J At (he recent Belfast ineeting of 
ihe British Association, Prof C- S. Minot, the president of ihc 
sister nssociaUon across the Atlantic, gave a sincere and heariy 
invilAlion lo the members of our Association to all end ihe forlh- 
coiiiing meeting at Washington There are duublless many men 
of science who would accept ihe invilalion with the keene&i 
pleasure if they could leave iheir work for ihc few weeks 
required for a visit to the United Slates , and if ihey are unable 
lo do so the loss and rigret will be iheiis To those who are 
able lo make ihc lournty, it ought to be regarded as almost a 
duly — though a pleasurable one — lo alUnd the meeting The 
mid- winter meeting is an eNjicnmcnt on the pait of the 
American Association, but it has atlracltd a large numlier of 
iiffilulcd socicliLS, and ihcrc is every promise that the meeting 
will bt an imporlant one. Since IVof. Minnt gave Ihe cordial 
invitation at Belfast, a letter has been receded from the per- 
manent secretary of the American Association, Dr L O. 
Howard, expressing the hope that at least some of the officers 
and members of the British Associalmn will be present at llie 
Washington meeting. It will be to the advantage of both 
science and civilisation if this friendly invitation is aLccpled 

Anoiiikh meeting which men of science who have a few 
months’ holiday at ihe end of next j ear should attend is lhat of 
the Australasian Association, lo be held in Dunedin, New Zealand, 
in January, 1904. Mr G M Thomson, honorary secretary, 
has sent a leiler to ihe general secretaries of our Association 
asking them lo make known to members that special opportuni- 
ties will be given lo sec the most interesting sights in New 
Zealand, so iVial Ihe viMt may be made a source of profit as well 
as of pleasure Dunedin is the most southerly city of any im- 
portance in the British P^mpire, and it is scarcely necessary to 
remark lhat many lands and peoples of inlerCit can be seen by 
men of science who arc able to take a trip around the world to 
New Zealand A formal invitation Lo attend the meeting will 
be brought before the members of the British Association next 
year at Souihport 

Dr P L Sci ater, F.R S , has resigned ihc secretaryship 
of the Zoological Society of London, end only holds office 
until his successor is appointed The council has passed 
the following rrsolutJoo on this subject and ordered it to be 
entered on iheir minutes: — “The president, vicc-presidenta 
and council of the Zoological Society of London desire lo 
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i^ord.Uicir sincere regret at the retirement of their secretary, 
(Ur. , Philip Lutley Sclaler, after a service of nearly forly-lhrce 
years. They Wish to tender him their hearty thanks for his 
iiiusl, valuable services toihe Society during this long period, not 
only m the management of the Zoological Gardens, but also 
in the conduct of the publications of the Society and the 
general direction of ils afT^irs These atUirs have prospered 
to a remarkable degree during bis long term of oflice The 
income of (he Society lias doubled, (he Society’s library has 
been entirely created, the membership has increased from 1500 
to 3200 Ur Scliiler’R own work as a zoologist is held in 
universal repute, and it is no exaggeration to say that the very 
high position occupied at the present day by the Zoological 
Society in the world of science is largely due to the exeriions 
and the personal character of its retiring secretary ” 

In the St /iimes's Gazitf,‘ of November 17, “C S ” dis 
cusses the question as to the kind of winter we art to have, 
basing his arguments on a siaicment m.nle by lUcon three cin- 
luriLS ago, tlial “a moist and tool lummer portends a lurd 
winter,” and on the fact that severe winters havL certainly 
occasionally followed wet c»r ctml summers during the last cen- 
tury The years particularly instanced arc 187H, 1879 and 1S80, 
which were followed by severe winters fhe last severe winter 
was that of 1894-5, folhiwing a rathtr bid summer The past 
summer bears conMclcrvlile rLsembUrKe to that of 1S79 Wc 
have occasionally referred to this subject, our remarks being 
chiefly based on Dr v Hellniann’s disi ussion of the long siriis 
of Berlin (di'si.rvil ions The results -irrived at by Dr IlLllinanii 
in A jmpLr laid before the Herliii Academy in March, 1SS5, do 
not clearly support the views of "C S so far as B ilin is 
concerned Dr llcIliriAnn found that after a moderately warm 
summer a mild winter was probable, and, oil the contrary, that a 
cold winicr followed a warm summer 

OwiM, to illness, Mr James Swinburne, president of the 
InstiLuiinn of Electrical Fngineers, was unable to be present at 
the opening meeting of the new session of the Insliluiion, held 
on Thursday last llis inaugural address was therefore post- 
^K)ned. It WAS announced that I'rof Ayrton had, from ill- 
heillh and pressure of other business, resigned (he honorary 
treasurership of the Institution, ami that Mr Robert ll'imniond 
had consented to fill his pi ice The council lias had under 
consideration the coni inuaiice of the useful and pleasant visits of 
the members of the Instiiution to foreign countries, and has 
arranged the preliininarics Ivr a visit to Italy in the spring of 
next year The InsLiimum has received a cordial invitidun 
from the American Institute ol Klccirical Engineers to visit (he 
United States and hold a joint meeting there or in CanaJi 
The Communication suggested that such a meeting might be 
arranged for Montreal next year, or at some spol in llic eastern 
part of the United Stales in 1904, to include a subsequent 
visit to the St. Louis Lxhibilion, where an ekcincal congress 
will be held The council has decided that as a meeting for 
next year could nut be arranged, owing to the projected vis,iL to 
Italy, the invitation for 1904 should be accepted it was 
suggested at the same lime that the joint meeting might be 
held in Canada, where the Insulation might hope to receive 
the cooperation of the McGill University 

A Reu I itR message states that the Mornings which has been 
sent out as a relief ship to the Discovery, has arrived a 
Uytlelton, New Zealand, 

PROt, J Wli LARP Gums, professor of malhematica] physicst 
at Vide University, New Haven, has been elected a corre- 
apooding member of the Academy of Sciences at Munich 

Vn 1 n e \Tr\i A-iT 


A MRMQR1A.V tabUbin rnemory of Richard JelTeries was un- 
veiled at Swindon on, Saturday by Lord Avebury The tablet 
has been erected at the house where Jcflcncs lived for two years 
before his death. 

Prok. J Miilar Thomson, president of the Institute of 
Chemistry, and Mi^s Thomson, have issued mviialions to a 
private soiree to be hel<;^ at the (jallcriL'i of the Royal Society of 
British Artists on Wq^ln^iday, December 10 

The Pans correspondent of the Chtniiit ami stales 

iliat the Pans Acudemy of Sciences has awiirfleri the Ijhvoisicr 
medal this year lo l^of Cannu^^aro, of Rome, in n cognition 
of his conlrihulions to the advancLuiLnl of chtmislry 

The new building of the Museum of Lgvptian Antiquities at 
Cairo WHS opened by (he Khedive on NuvLinbt'f 15 m tlie [ircscncc 
of Lord Cromer and Lord Kitchener, the Mini'.lers, ilie Sirdar, 
and many Luro[iean ain) native ottiLiaN Thr whole collection 
has been arranged in llie new building under llie supervision of 
the direcior, M Maspe.ro, and I be curitur, Emil Rrugseli Rey 

A 1 lav particulars of the eruplion of the Soufriire of St 
V'mteril which octurred on (Jufober and 16 are given in 
extracts from (li.s|ulihes reci ivcd by the Colonial Olhcc Sir 
K H Idewelyn, the (lovcrnor of (he Windwaid Islands, remarks 
ihal there has been a l.ogely inert ased area of land tlarnaged by 
this last outburst, and live prospects are now min h blatktr lhan 
they weic It is suggested as a matiir lor serious Lonsidcraiion 
whether ( iCorgclo wn, at pi i st nl di sei It d, may not have to be 
abandoned , indeed, it is toiisidrre'd doubtlul whether any part 
of the island can confidently lie said to be wuhf'nt the range of 
danger from the* volcano, trni I he possibility of abantlomng llie 
whole island has tlicrclore to be faced 

Ru'ORIs from Samoa published m the \ slate that the 
volcano on the Island of Savaii ib in iclive eruption Several 
craters arc emit (mg dust and va[uuir, iiid one village is two 
inchrs deep in ashes Reports from Honolulu, dated Novem- 
lier 11, Male that, according lo e wirtdess message from I law in, 
(he volcano of Kilaiica 111 that island has liccn in a state of 
(he most violent eriqilion known for the last twenty years 
\ Reuter message from t ,Uanii states that a fresh eruption 
of htruiiiboli look [dace on Novemher lO, and that incandescent 
stones, smoke ami dust were thrown out rhere was an 
explosion, iullownl by ulht r silent eru|)tions, and r How ol 
lava A shock of eartliqu ike, accumpannd by a loud rumbling 
noise and listing hve or six seconds, occurred at Dran, Algeria, 
on November 17, about 9 30 p m 

A I Seville Cathedral on November 17, the cere-mony of 
depositing the ashes of Christopher Columbus in .1 special 
mausoleum was cairied out wnh inqiressivc solemnily The 
remains of Columhus rested for two cenlunc' at Santo 
Domingo, and in 1796 were transferred to the Cvihedral at 
Havana After the Spanish- American war, they were taken to 
Spam, where, by debire of a descendant of Columbus, the Duke 
of Veragua, they have been interred in Seville Cathedral 

A ReuieR message from Mantes, France, states that the 
navigable balloon cnn'*l fueled by the hi others Lebaudy made 
Us first free ascent on November 3 bcvcral abcenlb were made, 
the balloon reluming lo a given spot c ich tinic It moved in 
all directions above the helds and woods which border the 
Seme, The report staLeb that 111 every inbtancc the airship was 
brought back Lo Us starting-point ai a speed of 25 miles an 
hour, the turn being made against the wind 

Lari'.kly with the idea of broadening the demand for 
(jerman wares, Germany will take part m the Universal Expo- 
sition to be held in St Louis m 1904 This decision has now 
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been officially Announced, It ii ai yct4inWnown what lum of 
money li likely to be let uide for the ff'rpntie of the S\ LouIa 
eihibit, but fiom uiunnces given by the Emperor that every 
branch of German artlatlc, manufacturing, agricaliural and 
industrial dcvelopmenta will be represented, it is supposed that 
300 , 000 / will be devoted to the objects of the exhibit. 

A MEETING of the executive committee of the Cancer 
Research Fund, under the direction of the Royal Colleges of 
Physicians and Surgeons, was held last week. Dr Bashford, 
who has been appointed to ihe post of superintendent of cancer 
reseaicb, bas decided to proceed at once to Germany to inquire 
into the present lines of investigation in that country, and to 
cooperate, as far as possible, with the German committee, 
especially in the direction of statistical Investigation The 
statistical committee which has been appointed will at once 
enter into correspondence with scientific workers in the United 
Stales (tnd Prof. (Oilman, principal of the Carnegie Fund in 
Washington, has already expressed his willingnessi through the 
chairman of the executive committee, to take joint action with 
the British commitleej both in regard to statistical and Inbora 
Cory investigation. 

The death of Mr. William H Barlow, K.R S , at the age of 
ninety, is announced in the Times. He was a distinguished 
civil engineer, well known as the designer of ihe St PanCras 
Station and other large works upon the Midland Railway, to 
which he was consulting engineer He was the son of Peter 
Barlow, F. RS, who was professor of mathematics at the 
Royal Military Academy, Woolwich. Mr. Barlow inherited 
much of his father's mathematical ability, and his chief 
clairn to recognition is that in the early days of railway en- 
gineering he endeavoured to introduce more scientific pre 
cision inlo the design of engineering structures He was ihe 
inventor of a form of rail intended to dispense with the use of 
cross sleepers Jointly with Sir John Hawkshaw, he was 
engineer for the Clifton Suspension Bridge over the Avon. Mr 
Barlow was the engineer of the new bridge over the Tay, built 
to replace ihc structure blown down in December, 1S79, and 
was one of the committee of selection appointed to conMder the 
■designs for the new forth Bridge. 

The Society of Arl^ commenced its 149th session on 
Movernher 19 with a meeting at which an address was delivered 
by Sir William II. Preece, the chairman of the council, and 
the medals awarded by the Society during the past session were 
presented. At the next meeting, on November 26, Dr Goegg 
will read a paper in French on the Simplon Tunnel and its 
effecia on railway irafTK. to the East At the other meeiingB 
before Christmas, there are to be pipers on Pholograpliic 
Development,” by Mr Watkins ; on *' French Education,” by 
Mr C. Brereton , ana on the Russian Iron Industry," by Mr 
Head There will also he a meeting of the Indian Section, at 
which a paper on " Domestic J^ife in Persia ' will be read by 
Mias Ella Sykes, who, with her brother, Major Mideaworth 
Sykes, has had much experience of Persian travel The 
Monday evenings up lo Chiistmas will be devoted to a course 
of Cantor lectures on " Uas and Allied llluminants," by Prof 
Vivian Lewes. 

We learn from the Times that a meeting of the Stonehenge 
Committee, consisting of Lord Dillon, the Bishop of Bristol, 
Mr Thackeray Turner, Mr John Carruihers, the Rev E II. 
Goddard, Mr. N Story Maakelyne, Mr, W Gowland and Mr. 
C H Read, representing the Society of Antiquaries of London, 
the Wills Archeological Society and the' S^wiely for the Pro- 
tection of Ancient Buildings, was held at Burlingion House Ibis 
week The committee received a report of the operations chAt 
bad lAken place under its advice, with the sanction and at the 
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coat of Sir Edmund AntroUis, expressed approval of the aiepa 
already taken towards ensuring ihe safety of SionebMce, and 
repeated its resolve that further steps must be guided by the 
determination to do as little as possible in order to save the 
monumint for posterity The committee is anxiously conadons 
of ihe fact that in the present slate of Stonehenge there Is 
grave darger of further accident To meet the dangers of the 
present winter, it has now recommended the immediate applica- 
tion of wooden props lo the stones about which the chief 
anxiety is felt, 

Under the title The tn ftafy, a new weekly paper 

has been started under the auspices of a new organisation founded 
last spring and styled the “ National Association favouring the 
Foreign Element in Italy,’" 1 1 Piasen Bajberini, Rome The first 
number, bearing the date November 1, contains a notice of 
the ships which have been submerged in the lake of Nemi since 
the lime of the Romans, and which it is proposed to raise by 
artificially draining ihe lake for the purpose. These ships, which 
were of the nature of floating palaces, have been examined on 
one or two occasions (153$, 1827, 1895), and explored by means 
of diving bells One is 64 metres long and 20m broad, and 
slopes down from 5m to 12m in depth at a distance of 20m 
from the shore; the second is 71m long, 21 4m broad, and 
Its dep'h IS from 16m to 22m , its distance from the shore 
being 50m and from the first zoom. Further particulars have 
been gi^en in numbers which have since appeared. The second 
number contains a short note upon the legendary origin of the 
name PeRe. 1 he original PeRe is said by tradition to have been 
a maiden who was pursued by a giant and fled to the crater of the 
volcano for refuge The gods of the volcano came to her 
assistance and overwhelmed the giant with lava, burying him 
beneath the rocks 

An account of the mathematical work of Ernest de Jon- 
quiL res U given in the ^<^/r0M«ra mafhematna^ iii 3, by Prof. 
Gino Lona, of (ienoa, who has also contributed a list of his 
papers and notes to the mathematical Toilet tno (it bihliografia, 
published by Clausen, of Turin. Jean Philippe Ernest Fauque 
de jonquiercs was born at Carpeniros on July 3, iBlO, and 
died on August 12, 1901 His earliest recorded notes bear the 
date 1855. i860 onwards he devoted himself for some 

time to the line of study .opened up by Puncelet and Chasles, 
and in 1862 he was awarded two-thirds of the prize offered in 
connection with the study of curves of the fourth order His 
mathematical writings, of which, including solutions to ques- 
tions, 155 are enumerated, deal mainly with the following 
points . the higher geometry of Chasles, the theory of algebraic 
plane curves and systems, properties of algebraic gauche curves 
and surfaces, geometrical transformations and Eulerian poly- 
hedra, theory of equations and theory of numbers. 

In the Bulktni of the Tokio Mathematico- Physical Society, 
Mr T. Hayashi discusses the so-called "isosceles trapezium 
problem,” according to which, if an ellipse be inscribed in an 
isosceles trapezium and circles are inscribed in the four corners, 
each circle touching the ellipse and two sides of the trapezium, 
then the radii of the four circles form a proportion This 
problem has previously received attention from Japanese 
mathematicians It looks as if a proof ought to be possible 
based on the property that tangents to an ellipse are pro- 
portional to the parallel diameters Incidentally, it is proved 
that the points of contact of the inscribed ellipse divide the 
parallel sides proportionally , this is a simple corollary of the 
anharmonic property of four tangents 

Referring to a recent fatal accident caused by the unfortonate 
opening of one of the carriage doors of a train in motion, Sir 
Oliver L^ge, F. K.S., gives some sensible advice to paasengef a 
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in a recent letter to the Ttmts, He poinii oat that the door on 
the lel^ of the traveller with hie face towards the enginci with its 
hinge roi;;ward, is safe ; but the door on the right, with latch 
forwardp U very unsafe to open even slightly. The wind 
rushing by at hurricane speed gets into the opening, snatches 
the door wide open, thereby pulling the unwary passenger with 
hJi hand on the latch out on the line. If the door is six feet by 
three and the wind is exerting an average pressure of twenty 
pounds to the square foot, the force on the open door is as much 
as three ewts. 

A RECENT issue of the SttenUfic Ameruan contains a de- 
scription of the muluplex system of page-priniing telegraphy 
described by the late Prof H. A. Rowland. In this system, 
alternating currents are used for transmitting the signals, which 
are made up by suppressing different combinations of two half- 
waves in a senes of eleven half-waves. The transmitting instru- 
ment has a typewriter keyboard, and four operators work over 
the same line , the mcKsages sent by the different operators are 
separated by a commutator, which rotates in a quarter of a 
second and allows each operator to use the tine for one-quarter 
of this penod. In this way, with duplexing, 1920 signals or 
320 words can be sent over one line in a minute The receiving 
instrument prims the message on a sheet of paper, spacing it 
out into words and lines so that ii appears like an ordinary type- 
written sheer. It is said that the system has been successfully 
operated under the Government in America over a distance of 
550 miles 

The paper on ** Electric Tramways” read by Messrs C. and 
B Hopkmson and E. Talbot before the Insliluiion of Civil 
Engineers last week derives especial interest from the fact that 
It is based on the experience gained by the authors m the con- 
struction of the tramways at Leeds and Newcaslle-on-Tync 
The chief points considered were the generation and trans- 
mission of power, the cunstiuction of rolling stock, and the 
vexed question of earth returns and electrulysis. It is interest- 
ing to note that the authors find that with seventy or more cars 
the load is so nearly constant that the steam consumption per 
unit IB practically the same as for a constant load. In such a 
case, therefore, batteries are only needed as a stand-by or for 
night work. As regards electrolysis, it is stated that experi- 
ments showed that, except in special circumstances, the 
7-volt Board of Trade limit might be exceeded many times 
without nsk of damage to gas and water pipes, but if high 
conductivity sti ala existed at certain parts, there might be con- 
siderable damage caused by ^the leakage currents even below 
the 7-volt limit. 

The Report for the year ended December 31, 1900, of the 
Meteorological Service of Canada, compiled by the director, 
Mr. K F. Siuport, has now reached us The report consists of 
an introduction in which the Canadian observing siaiions .irc 
classified and the weather conditions summarised for each 
month of 190J. . This is followed by separale parts, containing 
monthly and anntlal summaries for the chief stations ; meteor- 
ological summaries for telegraph reporting atations ; bi hoinly 
and hourly temperatures and baroiDClnc pressure during 1900 , 
mean, maalmum and minimum temperatures ; rainfaU and 
snowfall in 1900 ; and amount of bright sunshine registered m 
each month. 

A STRIKING instance of the value of the work performed by 
■ekeorological observainriei to those engaged in agriculture is 
contained In the last report of the chief of the U.S. Weather 
Bureaii. On the morning of February 33, 19QI, the following 
special wainlng was telegraphed from Washington to Jtickson- 
▼iile, Florida, with Insinictiooi to give it the widest possible 
dlaulbution throughout ihe State. ** Temperature will fall to- 
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night to a minlmnm of between 20*^ and 25^ at Jacksonville, and 
to frecung ai fcr south as Tampa, with frost extending somewhat 
south of the latitude of Jupiier ” Frost occurred as predicted, 
and ihe minimum tempeniure at Tampa was 32° More than 500 
telegrams were scni from the Wealhcr Bureau office at Jackson- 
ville, and the railroads of the Slate energetically cooperated in 
dliseminaling the warnings Fruit and vegetable growers 
estimated the value of orange bloom, vegetables and slrawherries 
known to have been saved, as a result of Ihe warnings, bi more 
than a hundred thousand dollars 

In part iv, of vol Ixxu of the ZcUsihufi fur WissenscAa/f/ichc 
Zoologxe^ Herr K Hesse brings to a conclusion hijs valuable 
account of recent researches on the visual organs of inverte- 
brates. 

The latest issue of Gegenbaur’s Morphologtuhes Jahrbu\.h 
(vol. XXX. part iv ) contains a “symposium ” on the morphology 
of the cloaca and certain of the reproductive organs of the 
amniote vertebrates. 

In the Emu for October, Mr. A W Milligan gives an 
illustration and description of the nesting-mound of one of the 
megapodes, the mallee {Lipoa oteiiata). It appears that in hot 
weather the birds remove the top of the heap so as to form a 
saucer-like depression, which is again hlled up when the 
wealhir becomes rainy The author was fortunate enough to 
sec the cock bird performing (he biller operilion A fciilure of 
this number of the Emu is the beauLilul pKitc ol the eggs and 
nest of the chestnut backed quail 

The evidence as to the origin of the paired liinbs of verk- 
hrates forms the subject of an artiLk by I'ruf b Dean in i)ie 
October number of the AtHtruan Naturaltsi This evidence, 
it IS urged, IS strongly in favour of the view that [uired linihs 
have been developed from ^kin-folds running along the sides of 
llie body, as exemplified in the earliest ami most primitive 
sharks. In the same is'^uc, Prof 1> S. Jordan discusses the 
coloration of fishes, and concludes that, as in other vertebrates, 
some colour-types in this grouji serve for prulecLion, others act 
as rccognilion-marks, while others, again, have been developed 
for sexual attraction 

Wk have received the prospectus, together with an advance 
copy of the preface, of the long-expected work on the manitnals 
of Eg)pt commenced by the late Dr John Anderson and com- 
pleted by Mr W E. dc Wmton, which promises to be of the 
highest value to naturalists For many years before his death, 
Dr. Anderson had been assiduously collecting Egyptian 
mammals , but, even with the assistance of others, the senes 
of s])€ciniens available to the authors, although very large, wa& 
not in all respects complete Mr^ Anderson, who made all 
arrangements for the publication of the work and has super- 
vised its contents, has herself contributed the preface. The 
price of the work, which is uniform with Dr Anderson's 
“ Reptiles of Egypt,” has been fixed at seven guineas net 

The lihtsiririi Ztitun^^ of September 18 contains a good 
figure of ihe aye-aye of Madagascar, taken from a specimeo 
living in the Zoological Garden of Berlin It is, however, quite 
incorrect when Dr Heck, who writes the accompanying letter- 
press, claims (hat this is the only figure of (his animal ever drawn 
from life. Prof Owen’s celebrated memoir on Chtromys 
madagastaritnsts, published in the fifth volume of our Zoological 
Sucicly's Transactions in 1862, contains an excellent figure of 
this animal, taken from the specimen living in the Regent’s Park 
Gaidrns in October, 1862, and drawn by the celebrated artist 
Joseph Wolf. There have been at varJom times four examples 
of the aye-aye living in the Zoological Society's Gardens, and 
its anatomy and osteology were elaborately deiciibed from them 
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by Owen forty yeari af^o. Now our friends at Berlin are con- 
gratulating themaelvea because they have obtained a ringle 
individual) and are trying to make out that the animal has 
never been properly figured * 

Amongst the recent additions to the Zoological Society’s 
reptile house are several Rpecimens (deposited by the Hon. 
Walter Kothschildp M P.) of the very curious large iguanoid 
lizard {Cimolophus '^uhn’istatus') which Inhabits the central 
islands of the Galapagoh group, and the habits of which were de- 
scribed by Darwin in his “Nalurahsi’*, Voyage ** (vol ill. p 469) 
It IS a terrestrial species, and is stated by Darwin to be so 
numerous in certain districts that he and his companions could 
scarcely hnd a spot free from their burrows on which to pitch 
their Lent Closely allied to it is a large marine species of lizard 
{Amblyrhynchit^ cristatus)^ also confined to the Galapagos group, 
which Jives exclusively on the rocky sea-beaches and is said 
"to go out to sea in shoals to fish.’’ Living examples of the 
latter species were also brought away by Mr. Beck. Mr. 
Rothschild's collector, from the Galapagos, but, unfortunately, 
they did not reach England alive 

Wk have received parts xii and xiii, of the BulUtin of the 
Geological Commission of Finland, containing papers on the 
crystalline rocks of the country by B Frosterus, and on a 
ineteuriLe by W. Ramsay and L II Borgstiom, 

Tiik Transactions of the Leicester Literary and Philoi»ophical 
Society (vol. vii, part 1 , July, 1902) conlam useful geological 
maps by Mr. Fox Strang ways, on tht scale of two inches to a 
mile, illustrating excursions made to parts of the Soar and 
Wreak valleys , and there is an inslruclive infra-TnaMic map of 
Chain wood horest by Prof. W W Walts There is also a 
detailed report, with mip, on the geology of the Beaumont Leys 
Estate, near Leicester, by Mr IMuntagu Browne. Geology 
evidently flourishes in this Society under the enthusiastic leader- 
ship of Mr, IT A Kocchhng 

From the New Mexico College of Agriculture and Mechanic 
Arts we have received Bnl/rtin\ Nos 42 and 43, in which Mr 
J D Tinsley deals wuh the problem nf alkali in the soil, and 
with drainage and Hooding for its removal. Sodium carbonate 
is the essential constituent of “ black alkali,'’ as it appears to 
blacken the vegetable matter in the ^oil , wliiic other salts of 
soda, as well as salts nf magnesia and lime, help to form what 
is termed " white alkali " soil It is pointed out by the author 
that the alkali is left in the soil by the evaporation of water 
that has gradually risen to the surface When this excess of 
water IS removed, the alkali will cease to accumulate and soon 
be washed out of the soil 

The latest issue (190a 1901) of the Proceedings of the Royal 
Physical Socieiy of Edinburgh contains a full report of the 
presidential address delivered by Mr B N Peach in November, 
1900, the subject of which is Scottish paLeontology during 
Che last twenty years. Full justice is dune to workers in all 1 
branches of this science, while special alientiun is directed to 
the important service rendered by paleontological investigations 
to the task of unravelling the geological sequence in the High- 
lands " The work done in Scotland during the period under 
consideration has thoroughly established the paramount value of 
pala-'onlology in the interprelalion of the geological struciuTT'of 
the country," 

Dr G T Moodv describes a new "laboratory shaking 
machine " in the Chemical Hows of Novlember 7 As a shaking 
machine capable of giving salisfaclory results in the laboratory 
has long been sought by chemists, it is'wdjfth while to direct 
attention to that devised by Dr. Moody. ' ' 

NO. 1725, VOL. 67] 


A SECOND enlarged and revised edition of " Du Wachstinh 
des Menichen," by Dr. Franz DafTner, hu been published by 
Mr W Engelmann, Leipzig (London : Williams and Norgate). 
The volume contains many interesting papers on the rale and 
character of the development of the different parts of the 
human body from embryonic stages to maturity. 

In the numbers of the Jourtial of the Society of Arts for 
October 17, 34. 31 and November 7 are reprinted the four 
Cantor lectures recently delivered by Dr. R. T. Glazebrook, 
F R.S , on "Glass for Optical Purposes," The first lecture 
' deals with the optical purposes for which glass is used and what 
It IS that the glass used has to do The defects of microscopes 
I and the way in which they are cured or improved, chiefly by 
means of the use of glass of varying refrangibilily and Lenses of 
different curvature, are included in the second lecture ; photo- 
graphic lenses arc considered in the third, and lenses for tele- 
scopes in the fourth lecture Students of optics will find in the 
lectures a wealth of accurate and insiruclive information upon 
many points of interest. 

Some very interesting observations relative to the cause and 
nature of radio-activity have been recently made by Messrs. 
Rutherford and Soddy, an account of which is given in the 
September number of the Philosophical Maga zine The experi- 
ments were earned out with thorium compounds, all of which 
are radio-active The authors arrive at the conclumun that the 
greater part of the radiu-.ictivity of thorium is due to a non- 
Ihorium type of matter, represented symbolically by ThX, 
possessing distinct chemical properties The activity of this 
new type is not permanent, but undergoes a gradual process of 
decay, the value falling to one half in about four days. The 
constant radio-Aclivily of thorium is supposed to be maintained 
by ihe continuous production of this new type of matter from the 
thorium compounds Its rale of prnduction and the rate of decay 
of its activity appear lo be independent of the physical and che- 
mical conditions of the system The ThX is capable of eaciling 
radio-activity on surrounding inactive bodies, and about 20 per 
cent of the total activity of thorium is due to [his action of the 
ThX By suitable means, thorium can be freed from l)oth ThX 
and the excited radio-activity produced by the latter, and then 
possesses an activity about 25 per cent of its original value. 
Tins halter, the authors belic\e, is due lo a second non-thorium 
type of matter 

The additions to the Zoological Society's Gardens during the 
past week include two Chacma Baboons {Cynocephaius ponarius) 
from South Africa, presented respectively by Mr C S 
Blundell and Captain P J Probyn, D S.O , a Vervet Monkey 
{Cercopttheens lalandii) from South Africa, presented by Mr 
J II. Kirby; two Praine Marmois [Cynomys ludovieianus) from 
North America, presented by the Countess de Grey ; a 
White-collared Mangabey {Cercocehus coi/ari^)^ a Roae-ringed 
Farrakeet {Pataeornis dotiUs) from West Africa, deposited; 
two Brown Pelicans {PeUeanits fuse us) from the West Indies, 
received m exchange. 


OUR ASTRONOMICAL COLUMN 

Change of Focus in the Light tROM Nova Persei. 
— As previously recorded in these columns (July 3), Prof. 
£. £ Barnard made several dclerminaliuns, during 190!, of 
the visual focus of the light from Nova Pcrsei, in order to 
determine if the presence of the nebula lines in its spectrum 
produced the difference from stellar focus observed in the 
of planetary ncbulse ; his ubscrvatioiu showed no decided differ- 
ence of focus. 

Observaiioni made oo July 14, August 39, September I and 
September 16 ‘of this yeer product e like negelive result^ ai^ 
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the coloai of the Nova wu recorded aa " a pale bluub white " 
on eicb occaBioD. 

However, further observations, made on October 6, 7 and 
14, indioote that the Nova has now assumed a bluer colour than 
hitherto observed, and that the visual focus 11 now about 0*2 
inch greater than that of a star, that is to say, it now corre- 
sponds with the visual focus for planetary nebulx. Prof 
Barnard is certain that this change has taken place since 
August 29 of this year ^AUtophysual Journal ^ vol xvi No. 3) 

New Minor Planets — In No 3826 of the AHronomtsche 
Prof. Max Wolf records yet another batch of seven 
new minor planets, all of which were discovered, photographic- 
ally, on October 25 

The planet 1902 1 C K , discovered on October 25, has since 

f iroved to be identical with (19) Forluna, the previously pub- 
ished ephemeris of which was incorrect A new ephemcris is 
now given 

The minor planets (477) [1901 G R ] and (478) [igoi G U ], 
discovered by Dr, Camera, have been named Italia and Tergeste 
respectively. 

Observations of the Aurora — A very interesting and 
valuable senes of observations of the Aurora, which have been 
made at the Yerkes Observatory during the period 1897-1902, 
are recorded anil cummenied upon by Frol Barnard in the 
current number of the Astrof^hystral Journal. 

The observations are recorded in extenso^ and contain full 
details of the various phenomena attending the displays. 
Special notice is made of several interesting features, amongst 
them being the bank of apparent cloud which has a dark, smoky 
appearance and g^enerally (ills the space on the under side of the 
auroral arch This cloud generally gives the appearance of 
being densely opaque, but that this is not the case is ahown by 
the (act that the observations record the bright appearance of 
Vega as seen through the apparent cloud The “ pulsating 
clouds,” which are generally 5‘" to 10“ in diameter, arc recorded 
a« fading out and quickly brightening again, as if someone 
>^eTe capriciously turning on and off iheir light ” Another 
striking feature of the subject, which Prof Barnard believes to 
be of importance, i<i the greatly varying aluiudes nf the summits 
of diflerent aurorre, and these are carefully noted in the observ- 
ations The positions of the summits of various aiirorat; are 
geoerally recorded as being 20° to 25’ cast of north A singular 
appearance — unique in Prof Barnard's observations of these 

P henomena — was that of a quarter of an auroral arch on 
ebruaiy 15, 1S99, no other signs of auroral display being visible 
at Ihe time 

The- Verkes observations of the grand aurora of September 10, 
1698, which was accompanied by decided magnetic effects, 
describe it as the grandest display observed throughout the 
whole period, and stale that the light in the north was so 
intense, at limes, as 10 cast a distinct shadow 
As Prof, Barnard remarks, these observations, which cover a 
nod of sun spot niimmam, will doubtless be important in their 
ariDg on the connection lietvieen sun-spots and aurora 

CqOPERA I iON IN OlIsKKV I M; S I KI LAR KaiHAI VfLOLI I iRS 
— Prof E B Frost, having been struck by the fact that it is 
not possible to find, amongst published observations, a dozen 
stars the radial velocuies of which have been determined at 
more thari three different ubservaiones, has sent a circular letter 
lo Ihe recognised workers in this field of astrunomical physics 
asking them to join in a cooperative scheme lor observing the 
radial velocities of the stars given in a mutually selected list 
All of the ol>seiTcrs to whom the letter was addreased, seven 
IB number, have agreed Lo the general scheme, and a primary 
list of alxmt ten stars has been decided upon Their [irograrame, 
for the present, includes the making of three determinations of 
the radial velocity of each star in the list, per annum, by each 
obserter {Astrophy\Hal Journal^ October ) 

The Markings on Venus — Prof. Percival Liowell, of 
BostOD, has written to the Asbonomuche Noihruhten^ No 3S23, 
suggesting that the spokc-like markings of the planet Venus are 
not really present on the surface of the planet, but that their 
Appearance 15 due to an optical effect produced by the eye 
waud^png from the dark indentations which are seen along the 
tun^inator, and the smaller spots and streaks, to the centre of 
the di^. To tesi theory. Prof. Lowell has observed a large 
of artiScial discs, marked without his knowledge, and 
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set up at a distance so as to be, as nearly as possible, under the 
same observing conditions as the planet 

These experiments tend to prove his theory, but are not 
sufficiently decisive to place the non-objeciive eHi<iLence of these 
peculiar markings beyond doubt , therefore Prof Ixiwell, for the 
present, only enters a caveat against the acceptation, as a fact, 
of their real existence 


THE NERNST LAMP 

'^HE Nernst lamp can now be said lu he well upon Us way 
from the experimental to the commercial stage It has 
appeared i^trange to many people that it has taken such a long 
time ^fore lamps could actually !« bought for use, but acniical 
examination of the lamps now to be had causes one to wonder, 
not that its development has taken a long lime, hut that it has 
been possible to praciically develop it at all Of all artificial 
methods of illumination it is the most complicated, and its 
various auxiliary parts are in themsclvcii inventions re(|utrjng for 
their incepi ion no ordinary genius and perst verance The Nernst 
lamps now 10 had in England are made by the Allgemeine 
Elektriciiats Gesellschafl of Berlin, The only other manu- 
facturer of Nernst tamps is the Nernst Lamp Company of the 
United States, which has acquired the rights for that country 
The demands of the rest of the world are being supplied by the 
A E (i., the agent of whom for the British Colonies, Asia, 
Africa and South America is the Nernst Electric Light, 
Limited, of London, which, in the form of an attractive 
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pamphlet, has just issued a description of the various lamps it 
IS prepared to sell. 

The lamps are of two types and are rated by current, not, as 
IS usual with incandescent lamps, by candle-iiowcr, viz u 25, 
o 5 and I o ampere lamps The waits consumed per candle- 
power are about I 8 

The larger lamp used for all high candle powers, i € 50 candle- 
jiowcr and upwards, consists of three p.irts, ihe earner, the 
lamp body and ihe globe The cum ill is led into ihe lamp 
body by insulated plug contacts, on the withdrawal of whicli lhe 
lamp IS rendered eniirely dead and can be haiuilLd with safety 
The lamp body contains the magnetic cutout for interrupting the 
current through the heater, after iht glower his lighied up, also 
the senes resistance The contacts for the replacement piece 
are also earned by the lamp body Tins is shown in Fig 1, and 
consists of a round piece of porcelain on which are fixed the 
heater and glower. The general connections of the lamp, as also 
the functions of its several essential parts^ can lie been by reference 
to P'lg a On first switching on curreot to the lamp, the circuit 
IS closed through the armature and contact l of the cutout m, and 
through the heater H. The heater is a marvel of ingenuity It 
consists of an exceedingly fine plaiinum wire wound on a rod of 
porcelain, the rod being in the form of a spiral in the axis of 
which the glower g is placed The method of manufacture 
adopted la 10 wind the straight rod with the wire, then to cover 
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this wfih A protecling lAyer of TOicelaia pute and after drying 
to bend the whole into Bplral form by oieani of a blowpipe. 
The glower, which is composed of a miiturc of zirconium oaide 
with ihe yttria-erbia oaldes, is, of course, while cold a non- 
conductor of electricity. Heated, however, by the heater it 
begins to conduct, rendering Itself hotter by its own current 
energy, getting hotter and notter until it reaches its normal 
brilliant state of incandescence. The glower current flowing 
through the coils of the cutout niagnetises the same, causing h 
to pull In its armature and break the healer current at c 

An unfortunate feature of the Nernit glower is that at the 
necesRary state of incandescence the voltage across it decreases 
with increase of current If one wished to express this mathe- 
matically, one would say its volts, o = amperes) is nega- 

tive A conductor possessing this property placed across supply 
mains of constant voltage is, however, in an unstable stale of 
equilibnum and will not burn properly. The functiun of the 
senes resistance R is to correct this This consists of a very 
hne iron wire placed inside a glass bulb containing hydrogen gas 
at low pressure. The thickness of the iron wire is so chosen 
that at the normal current it is just at Us critical stage, i e at 
that point, just under the red heat, where itaSv/baia highly posi- 
tive ; the instability of the glower by itself is thus compensated 
and the whole glower circuit across the mams is rendered 
5 tn' 'le. 

Tiie smaller lamp, used for all candle-powers below flUv, 
cuii^isls of essentially similar parts to the larger model already 
described. 

As to the economy of the Nernst lamp, the following table 
shows the result of a teat carried out by the Physiknlische Tech- 
niBche Reichsanstalt, of Berlin — 


Jlfean of five lamps /'ressute 220 volts 


Tima (hoiini) 

Cfindlc-power 

Watts per candle 

0 

3 S'i 

1 65 

50 

32 4 

I 77 

100 

32 3 

I 77 

200 

30 1 

1 85 

300 

27 S 

1 93 

400 

26 5 

> 97 

Mean during 400 hours 

30 I 

i8j 


The average life was 3H0 hours. The heaters were not 
damaged 

Unfortunately, no information is given as to the source of 
dpply on which these tests were made. Experience already 
acquired shows lhat this is of greac imparlance as determining 
the life of the glowers Of course, on the basis of I '8 watts 
per candle, [for a life of 4XX) hours, the Nernst lamp works out 
at a saving of about 40 percent , first cost and renewals included, 
over ordinary incandescent lamps 

We believe that the lamp is finding, or will find, considerable 
commercial application, and we anticipate for it a very useful 
and prosperous future C C. Garharm. 


NATURAL PROPORTIONS IN 
ARCHITECTURE^ 

TT IS well known that formal decoration must be based upon 
^ exact geometrical cunttruction, The hislory of art and 
architecture shows that the most beautiful buildings and formal 
ornamental motifs are those depending upon dehniie and 
regular principles. The symmetry of architecture consists 
of the rnylhmical repetition of certain parts of a design in 
relation to a plan or scheme as a whole, or uniformity as 
regards the answering of one part to another The symmetrical 
forms of Nature have the same interdependence of detail If u 
dower IS examined which possesses a definue and unmistakable 
symmetrical adjustment of part to whole, it will furnish a case m 
point If even a glimpse could be obtained of the manner in which 
Nature made the adjustment of her detail, it seemed not unreason- 
able to expect that the principles involved would be of assistance 
to design. Even a casual examination showed that much of the 
harmony of relationship of parts in regular objects could be 
expressed graphically by geometrical lines. It was found by 
expenment that this expression was very simple. In most cases, 
a few circles described concentrically would entirely satisfy 

t Abflinct of ■ paper r«ad before ihe Hellenic Society oa November 4 by 
Mr, Jay Hamlildiie 
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Eonea of lymnietry involved in boidc forma. In addition to the 
formal pl^ disclosed in plants, with their leaves, flowers and 
fruit, Ihe author investigated the beautiful curves of the wings 
and bodies of butterflies, beetles, moths and bees. He ftrand 
lhat In all such examples, these curves were best satisfied by the 
tangent arcs of circles which had their radii determined by a 
simple ratio. This ratio almost invariably was a double or 
binary one, the unit being obtained from the length of the 
subject’s bodv. With such a unit as a radius, a circle would be 
described ; the diameter of it would be taken as a radius for 
another, the radius of this for still another, and so on. This 
progression would be continued until enough arcs had been 
secured to satisfy all the curves involved. The tangent arcs of 
circles so relatea would satisfy these curves, so that it would be 
impossible for the eye to delect any diflerence between the 
approximated and the actual form. 

The circles used to satisfy curves of natural objects in this 
manner may be termed binary circles. They are really circles 
having radii which form a geometrical progression with a ratio 
of two By describing these binary circles concentrically, many 
proportions involved in the plans of certain forms were 
accounted for. There were other proportions, however, which 
these circles did not explain, but the three simple figures which 
compose the regular polyhedra are involved in the construction 



Fig I 

A A Primary Circle i Crosn Mclion of young 

B U ,, ■■ 3 fi’uu contained 

C C „ ,, 3. BceJs of ihe verbena 

□ A CiflIs I derived frciin T] In A 
( ) H Circle 2 ,, ,. LJ in A 

X — □ in Circle A 
Ihe symmetry expresud formally 


10 satisfy them There are but five possible regular polyhedra, 
and the three simple figures which compose ihcir faces are the 
equilateral triangle, the square and the regular pentagon. Once 
having obtained the primary circles, these simple regular figures 
may inscribed in any one of a binary series and a side of 
each used as a radius to describe others concenlricnlly. 

^Vlth this simple geometneal formula, it is possible to account 
for every possible combination of symmetry and proportion. 
Snow crystals and mineral crystals furnished, so to speak, the 
converse aspect of the curved forms of organic nature. The 
straight lines used in the graphic expression of the form of a 
crystal of any system may be shown to be connected with circles 
such as have been described The precision with which this 
formula analyses the symmetrical shapes of Nature is very 
remarkable 

If the master architects and decorative artists of the past 
were guided by Nature, we ought 10 find an agreement between 
the proportions of curve and straight line which they employed 
in their plans and the plans of re^lar natural objects. This Is 
exactly what a general analysis of architecture and formal art 
has disclosed. As the designer has used good or bad propor- 
tions la his architectural and decorative compositions, tnere 
may be found, by this method of analysis and compaibon, 
barmoiw with the proportions which Nature employs. 

The w:t that the simple fibres of the polyhedra are Involved 
in all symmeincal forms of Nature has naturally su^eiLed that 
their proportional properties be investigated. If mese figttrea 
are considered as representing elements of symmetry and the 




November 20, 1902] 


NATURE 


69 


peculUi BiAniier in which they lend themseWefl to subdivision 
^multiple cMpannon U examined, it will be seen that (hey are 
inseparably connected with circles which have their radii related 
in the manner described. Siudy of these (if^rps will enable cne 
to telli by merely looklnj; at a proportioned object, the order of 
its symmetry or character of its plan. For instance, in a 
cross-section of the youn^ fruit and contained seeds of the 
verbena, certain circles are involved m relationship to a square 
Without makinf; any measurements from the fruit, the plan can 
be accurately formulated (Fig 1). 

This construction is simple, but it involves principles which 
are far reaching The ground plan of the Parthenon is an 
instance of architectural construction where the detail is co- 
ordinaled m much the same manner. 

The basal projection of the crystal of topaz (Fig. 2) involves 
all the proportions which occur in regular forms There are the 
primary circles the radii of which form the geometrical progression 
with the binary ratio, and the secondary circles as derived from 
the sides of the equilateral triangle, the square and the regular 
pentagon. This example also includes the odd proportion 
derived from the perpendicular of an equilateral triangle This 





Fig a — CryKial of lopa^ — basal projecuon 
A A Primary circle i 
B H ,, „ a 

CC „ „ 3 

DislariLe of point □ A from ccnlre determined by [ ] in \ 

,1 I, A A ,, ,, ,, A in A 

,, ( H M „ In U 

i> □ D I. •. II □ in B 

I. J H ,, ,, „ J in B 

II II (5C ,, ,, ,, O in C 

I'hiB cryilal base contains ihc entire scheine of proportion and symmetry 
aa found in the Parthenon 
a 

is the only proportion found in symmetrical natural form which 
seems to be connected with an arithmetical progression. 

The Greek, and Gothic styles of architecture furnish the most 
satisfactory results in a comparison of their curves and pro- 
portions with the curves ai\d proportions of natural symmetrical 
forms. In the finest example of the former, the Parihenon, the 
agreement is so extraordinary that al^ its proportions and curves 
may be obtained with no other instrument than a string and a 
couple of slicks. . A surface of levelled earth would furnish a 

f ilace to make the Bimple construclions. The beautiful curves 
ound in this building, which so simulate those of conic sections 
as to deceive the expert mathematician, can be accounted for by 
this method, In fact, there is no curve in Greek formal art 
which may not be simply, rapidly and accurately drawn with a 
compass, and when so drawn, the circles used will be found to 
poMesa a debniie relationship one to the other. This method 
would teem to furnish a simple explanation as to how the Greek 
architects used these curves so long before their supposed 
discover The agreement between the plans of the regular 
forms of Nature and the plans of the best Duildings would seem 
to surest that the great architects possessed a formulated or 
intuitive knowledge of simple principles of proportion which are 
unknown to us. 

^ J 1b ibe lymbol Tor iba perpondlcular of ibe equilateral irianalc. 
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EARTHQUAKES AND EARTH PHYSICS. 
pROF J. MILNE, F R S., read a paper on “World shaking 
^ Earthquakes^’ before the Royal Geographical Society on 
November ll. In the course of nia paper, he remarked that 
earthquakes may be divided into two groups — first, those which 
disturned continental areas, or even the world as a whole, which 
he called macroseismic, and, secondly, local earthquakes dis- 
turbing a few miles’ radius, nr not more than 100 or 200 miles, 
which he called microseismic Evidence of the existence of 
large earthquakes was sometimes afforded, even though they 
could not be felt ; for example, in 1755, the motion of the water 
in lakes and ponds observed in England, Scandinavia and North 
America was attributed to the earthquake at Lisbon Another 
form of evidence was snmeiimes discovered by astronomers, as 
in May, 1877, M. Nyr^n observed disturbances in the level of 
the axis of the transit at Pulkova, which were held to he due to 
an earthquake about an hour and a quarter earlier at Iquique. 
The first instrumental reemd obtained by the WTitcr of an earth- 
quake which could not be felt was in March, 18H4. This and 
others were referred to as “slow earthquakes ” A long senes of 
observations justified him in saying, in i88j, that every large 
earthquake might be recorded at any point on the land surface 
of the globe. Thus a new field was open to seismologists, and 
recording stations were now to be found in many countries, 
the most complete organisation working in connection with 
a conimiitec of the British Association A large earthquake 
seemed to propagate a senes of waves in all directions through 
and in all directions over the world’s surface Describing 
in detail the character of this motion, he said that the large 
waves of earthquakes seemed to pass beneath a country like 
ours with the character of an ocean swell The character 
of these waves was still in process of investigation, and there 
were reasons for and against any conclusions which might 
be reached. It would appear that the effLCUve rigidity of the 
world was about twice that of steel, and it was easy to measure 
the difference in time between the arrival of preliminary 
tremors and of large waves — the farmer reaching a place 80° 
from their origin in about fifteen minutes, whdsl large waves 
look about fifty minutes. From these diflerences m times of 
arrival of different waves, distances of origins could he obtained, 
and from the distance ascertained from several distant stations 
the origin might be easily located. Another method of ascer- 
taining origin was the difference of the times of arrival at dif- 
ferent stations of large waves, and by these methods the origin 
of the world-shaking earthquakes for 1899, 1900 and 1901 had 
been determined Prof Milne established a relalinnship be- 
tween the dislnbulion of the origins of large earthquakes and 
the pronounced irregulanlies of the surface of the earth by a 
numner of illustraiions taken from the Alaskan region, which 
had yielded large seismograms to the CZape of Grxxl Hope, 
which was antipodean to Alaska, the Cordillerean region, the 
Antilles, the Andes, Jupan, and other p^rls of the world. 
He also gave an hisluric nrcount, d-ilm^ from 1692, of the 
mass displacements which had been caused by great 
earthquakes. As examples, in 1855. New Zealand, 
4600 S4juare miles were raised i foot to 9 feet , and in 1897, m 
Assam, according to Mr. R D Oldham, lo.oou >-quare miles of 
country were displaced possibly 16 feel along a ihtu^t plane 
The cimneciion between large earthqu.ikes and v 'Icinic 
activity Was considered , and instances were given of the 
seismic convulsions which apparenlly resulted in reliefs of 
volcanic strain So recently as the early part of last sum- 
mer, the symptoms of volcanic and seismic activities in the 
Western Hemisphere culminated m the terrible exploHions 
in Martinique and St Vincent Prof Milne aUo gave 
the result of inquiries into the relationship between world- 
shaking earthquakes and unusual movemenrs of magneiic 
needles At certain stations, the unfeic waves of large earth- 
quakes disturb magnetic needles, but this is not the case at all 
stations. This difference in behaviour is not explicable on the 
assumption that the movements are due to tilting of the instru- 
ments, but It is possible that they may be due to magnetic in- 
fluences. The sLalions at which movements are observed, Prof. 
Milne suggests, may be nearer, (o the magma in which the 
large waves arc propagated than the other stations where move- 
ments are not observed. Inasmuch as this magma is not only 
magnetic, hut is also dense at the former stations, the observed 
value for ^ would exceed that at the remaining stations, 
caettris paribus. In support of this view, fibres were adduced. 
References were made to small changes in latitude When 
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thena were pranoaaced, WQild-thakin^\tti|hqtekea had bcea 
freaiient, A comparison of, the viiry^iit^ niim^ at 
penods of imall earlhquajceB showed that Ihc hupilMr recorded 
increased ; but this was evidence, not pr jjie ,^roii^tn of sekirfia 
activity, but of more general observi^tK^, Nearly all large 
earthquakes were followed by a long seriqs of a/iefTlHocks. For 
example, after the disturbance of Octol)er iQOj, , which h^d 

Its origin in Central Japan and which rnj^ht be regarded as a 
typical world-shaking earthquake, dur(qg , t^e ^rst twelve 
months, 2956 shocks were noted. Neat year' the niipihcr fell to 
391. The conclusion seemed to be Ll\at jn any ^iven year 
there were 27,500 shocks which could be recorded iq epifocal 
dutricts, and ihat, on the average, the^e apnually were jo,ooo 
small earthquakes From seismograms obtained in epifocal 
areas, measures of earthquake energy h^d l^en obtained The 
result was that engineers and builders wej’e now able to build 
to withstand known forces, and in Japan, iq particular, clfrctual 
methods had been adopted to resist the q^^fere shakings to which 
that counliy was subject The Japan^e, Government had *10 
far recognised the import ance of seismology as to establish pro- 
fessorships to encourage its study , 1 

T//£ ROYAL PMfLOSOrHICAL SOCIETY OF 
GLASGOW 

OT many scientific <iocieiies nf kingdom can boast of 
having existed for a hundred jeai'', but the Royal Society 
of Edinburgh a few years ago celebrated. cenlenary, and last 
week what is now known as tlie Koy^l Philosophical Society 
of Glasgow was engaged in celebrAiing the allammenl of its 
hundredth year, fur ii came into being oq November 9, 1802, with 
sixly-t wo ol the most prominent men in the cUy as members, many 
of whom have since acquired pros|>eiily ftnd reputation. There 
was Dr William Meikleham, the projes^or ol astronomy and 
natural philosophy in the University, and vi^ho was Lord Kelvin’s 
predecessor in the natural philojinphy chair, so that those two 
men practically covered the century between them There was 
also Dr George llirkbeck, subsequently a professor in the 
“ Andersonian,” and the founder (in London) of mechanics’ 
institutions Pilrick Cumin, another foundation member, was 
the professor of Oriental languages A particularly notable man 
in ine membership was iMvid Mushei, the discoverer of the 
famous blackband ironstone which did so rpuchto make Scotland 
the leading element in the creation of the iron industry Among 
other original menders were Charles Macintosh, who originated 

“ macintoiih” as an article of clothiOK for wet wealhei ; Mr 
John Roberlon, a famous iron founder, >vho read many papers 
in subsequent years , and Mr Willum Dunn, of Duntocher, 
a well known machine-maker Mr James Hoar was an ac- 
c Duntant , lie took a warm interest in the Society, and liecame 
secretary in the year 1804, remaining in that office to the great 
credit of the Society for iweniy-six years. Sundry other original 
ineinbers might be named and descanted upon, men from ihe 
very highest ranks, and who collectively made Glasgow or con- 
tributed very materially towards u, but we must refrain from 
doing so. Worthy John Geddes, 01 Wrrevillc, glass manu- 
facturer and potter, was an early member, and he was the 
second president. The Society did not publish any Proicedtn^s 
or Transadhotn until the yc.ir 1H44, after Dr Thomas Thomson, 
h.R S,, had become jiresident Tlmt gentleman was the 
famous professor of chemistry in ihu, University, and his 
knowledge was frequently called forlli during the eighteen 
years that he hckl the office of jjresident- Mr. Walter 
Crum, F R S , famous as a scientific calico printer, succeeded 
Dr Thomson in the chair, and then there was a somewhat con- 
tinuous run of University presidents, such as Dr. Allen Thomson, 
F R S , I'rof. Wm. Thomson, F K S. (now I^ord Kelvin), 
Prol, Thomas Andersonfdislinguished as ^ ghemisl), I’rof W. J 
Macquorn Kankinc, C L , 1 ' R.S , and Prof Henry D Rogers 
(American giologist) After he had been knighted, the pro- 
fessor of naLural philosophy was ogam made president for the 
years 1S74 -75-76-77. The Society was always m b position lu 
command ihife services of able nnd learned men to lake the 
presjdrntial thair, and business men have always been in 
abundance to fill the executive offices and to discharge the 
duties pertaining to them for periods extending from six years 
(in the case of Prof. McKendrick as secretary) to upwards of 
thirty years, as in the case of Mr. Jphn Mann, the present 
treasurer 
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C^AT/YERS/TY AND EDUCATIONAL 
INTELLIGENCE, 

Cambridge — An Isaac Newton studentship in ph'yWcal 
astronomy and optics, of the value of 200/. a year for ^hree 
years, will be awarded ip the Lent term, 1903 Candidates 
must be Bachelors of Arts who are under twenty-five years of 
age on January i, 1903. 

It is announced that a chair of tropical medicine has been 
founded in Univerxiiy College, Liverpool, with an endowment 
of 10.000/. Major Ronald Rob«, C.B , F.K.S , has been elected 
to ihc chair. 

Sir Oliver Loik.e, F R S., was on November 14 enter- 
tained at the annual dinner of the Liverpool Philomaihic Society, 
when he delivered an address. He said his removal to Bir- 
mingham was solely because of the greater oppuri unity for his 
own work which his position in that city afforded him. Speak- 
ing of universities, he remarked that the competitiun among 
cities to make themselves worthy to become the seat of a 
university was healthy and holy, and he trusted the movement 
fur esubhshinga university for Liverpool was gaining ground 

The second subsection of Clause 18 of the Education Bill, as 
amended in Committee of the House of Commons on Friday 
last, lays it down that the power to provide instruction under 
the Elementary Education Acts, 1870 to 1900, shall, except 
where those Acts expressly provide to the contrary, be limited 
to the provision of instruction given under the regulations 0/ (he 
Board of Education to scholars of not more than fifteen years i f 
age m a public elementary school, but any scholar may remain 
in such a school to the close of the school year in which he or 
she reaches the ago of fifteen The difficulty which has 
existed for some Lime of defining what constitutes elementary 
education is thus in a large measure disposed of An attempt 
was made to remove the age limit and so allow it to be possible 
for a child to si ay at an elementary school so long as the parents 
wished. But the intention of the fiovernmenl appears to be to 
encourage (he drafling of children of ca|>acily into secondary 
schools, and in this way Lo reduce expense and also prevent 
overlapping 

At the invitation 01 the University of Cambridge, repre- 
Benlaltves of all the universities of England and Wales, of the 
numerous educalional associalions concerned with secondary 
education, as well as of the Board of Education, assembled m the 
Senate House at Cambridge on November 14 and 15 to confer 
as to the training of teachers in secondary schools for boys. 
Among men of science who took part m the interesling debates, 
following the papers on different subjects requiring considcr- 
aiinn, were Prof H E Armsirong, 1* R S , Sir Oliver Lodge, 
F R S , Prof John Perry, F R S , and Sir Arthur Rilckcr, 
F. R S. The Vice-Chancellor of the University presided at both 
i meetings, and among the papers, those of Sir Richard Jebb, 

1 Mr Sidgwick and the Master of Marlborough were of par 
j ticular importance As Sir John Gorst, whose speech con- 
j eluded the proceedings, pointed out, if the universities intend to 
j remain at the head of this movement for obtaining suitable 
I training for the masters in secondary schools, they must be pro- 
I gressivc and make use of the best of the methods which experi- 
j ence has shown to be suHable to the new demands One such 
I method, he jxiinlcd out, is that by which science 15 studied by 
research earned on by the pupils 


SOCIETIES AND ACADEMIES. 

I.AlNI)ON. 

MatbematicaJ Society, November 13 —Dr E. W Hob- 
son, president, in the chair — The De Morgan medal for 1902 
was presented to Prof A. G. Greenhill, — Mr Tucker having 
retired from the office of secretary, the following resuluUon was 
proposed by Dr Hobson, seconded bv Dr. Glaishcr, and carried 
unanimously . — ** That the thanks of the London Mathematical 
Society lie offered to Mr. Robert 1 ucker for the eminent 
services which he has rendered lo the Society during the thirty- 
five years in which he has held the office of honorary secretary.” 
— The council and officers for the eoBUing session were elected. 
They arc as follows : — Preudent, Prof. Lamb ; vice-presidents, 
Mr Tucker, Dr. Hobson, Dr. Baker ; treasurer, Dr. Larmor ; 
Bf-cretaiiesi Prof. Love snd Prof. Burnside ; other mcm^rs of 
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[the cQunclU Mr. Campbell, Lieur, -Colonel Cunningham, Dr, 
G[ai«her, Prof. Greenhill, Mr. Macdonald, Major MacMahon, 

' Mr Western, Mr Whittaker, Mr. A. Young. — Prof. Lamb 
I having taken the chair, Dr. Hobson delivered an Address on the 
! inRnite and the [nliniteBlmBL in mathematical analysis, He 
I skeiched briefly the history of the attempts that had been made 
at vtrious times to deal with questions of the infinite, and dwelt 
especially upon the critical work of ihe latter half of the nine- 
teenth century, pointing out that perlinent rriticism of funda- 
' mentals almost invariably gives rise to new construction Tie 
' explained how the system of analysis, connected with the title 
arithmctlsation," had turned a diflicuUy, to which all previous 
systems were liable, in that they were unable to give a proof 
of the existence of Ihe limit. He described the character 
of the numerical continuum, and contrasted its properties wiih 
those of other aggregates, which possess unlimited divisibiliiy 
lie proceeded to recount the objections that had been raised 
to the introduction of infinite numbers, as opposed to variables 
which become indefinitely great ; and he concluded with an out- 
line of the theory of transfinite nunibers. — The following papers 
were communicated — Prof D Hilbert, Ueber den Satz von 
der Gleichheit der Basiswinkel im gleichschenkligen Dreieck. 
The paper forms part of a critical discussion ol geometrical 
axioms The possibility of setting up various systems c^f aKioms, 
50 that the axioms of a sjstem shall be mutually consistent and 
mutually independent, has been proved , and it becomes im- 
portant to ascertain the relations of the more fundamental 
geometrical propositions to the possible systems of axioms — 
Trof Burnsiae, On linear homogeneous groups The charac- 
teristic determinants of any simply transitive, and of any transi- 
tive, linear homogeneous group arc discussed, and general forms 
of the determinants are given ; the results are applied to simplify 
the proofs of known propositions concerning the continuous 

f roup that is defined by any given group of finite order — Prof, 
,amb, On wave propagation in two dimensions The divergence, 
in two dimensions, of waves from a source, of a more or less 
transient character, is worked out in detail and illustrated 
graphically. The disturbance begins suddenly at a place when 
the wave reaches it , but it does not cease suddenly after a time 
equal to that during which the source is in action The 
existence m two-dimensional wave motion of a sort of “ tail ” 
to a wave, which does not occur in the case of waves in one 
dimension or in three dimensions, is further elucidated by 
various comparisons between the characters of the three cases. — 
Prof A C Dixon, (1) Summation of a certain series, (2) 
Expansions by means of Lame’s functions The firsc of these 
papers is a development of previous work by Morley on the 
hypergeometnc functions that arise from the consideration of the 
^iim of the cubes of binomial coeflicienlx The second paper 
contains a discussion of the use of Lamp’s functions to determine 
a potential from its singularities and boundary values for the 
fnllowing regions ; — (a) the interior of an ellipsoid, (^) the 
exterior of an ellipsoid, (0 the space between two confocal 
ellipsoids, u/) two uistinct regions, bounded by confocal ellip- 
soids, wholly or partly coextensive and connected together 
through the area of the focal ellipse. — Mr, W H. Young, (l) 
On sets of intervals, (2) Note ^ unclosed sets of points defined 
as the limit of a sequence of closed sets of points The Rrst of 
thcise papers aims at developing the theory of sets of intervals 
on the straight line in a systematic manner ; it is pointed out 
that, although the discussion of such sets forms a natural intro- 
duction to some parts of the theory of aggregates, only a few 
I I'^olated theorems about such sets have been formulated hitherto. 

I The object of the second paper is to obtain the necessary and 
i ''uHicient condition that the content of the set obtained by 
I closing an unclosed set, which is the limit of a sequence of 
j closed sets, may he the limit of the contents of the closed sets 
I uf the sequence — Prof Hill, The continuation of certain funda- 
^ mental power scries The object of the paper is to illustrate 
I the theory of continuation in simple cases in which the work 
1 need not be artificial. The continuations, along arbitrary 
I circuits, of the binomial series, the logarithmic senes, the 
senes for arc tan jt, are developed in detail The methods of 
the paper depend upon theorems proved by Abel m his 
classical memoir on the binomial series. — Prof L Crawford, 
A geodesic on a spheroid and an associated ellipse. The length 
of the arc of a gei^esic drawn from a given point on a spheroid 
>n a ^ven direction is found as the length of an arc of an ellipse, 
and the difference of longitude of any point on the geodesic 
and the given point is expressed os an elliptic function of an 
angle connected with the corresponding points on the same 
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eilipse , an expreuion is found for the change in longitude on 
return along the geodesic to the same latitude. — Prof. A. W. 
Conway;' The propagation of light in a uniaxal crystal. New 
forms of integrals of the equations of propagation are obtained. 
The results are applied to the discussion of the direction of 
vibration and the How of energy , it appears that the ray 
direction is not the direction of the energy flux in waves 
diverging from a source within the crystal Applications of the 
integrals are also made to discuss the passage of parallel and 
of divergent beams of light through a tnin crystalline plate. — 
Mr E T. Whittaker, On a new connection of Bessel functions 
with Legendre functions A symbolic relation, which connects 
the functions in the case where the order of the Bessel functions 
lx half an uneven integer, is transformed into an expression for 
the Bessel functions of unrestricted order aa definite integrals 
involving Legendre functions of unrestricted order, 

Chemical Society, November 6 — Prof McLeod, F R.S . 
in the chair — The following papers were read — The specific 
heats of gases, by Mr 11 Crompton An extension of the 
application of Le Chatelier's formula for the specific heats of 
elementary gase«J to the vapours of complex substances — The 
action of nitric acid on bromophenolic compounds, by Mr W. 
Robertson An investigation of the effect produced by dis- 
placement of the hydroxyl group by methoxy- or acetoxy groups 
in inhibiting the replacement of bromine by nitroxyl, — 3 5- 
dichloro-t7-xylene and 3'5-rlichlorn a-phthalic acid, by Drs. 
Crossley and Le Sueur — Ihe combination of carbon monoxide 
with chlorine under the influence of lipht, by Drs. Dyson and 
Harden. These gases when dried, mixed m equal quantities 
and exposed to light, undergo first a j^riod of photochemical 
induction and finally reach a stage of equilibrium with the 
carbonyl chloride formed. — The cnnstituenis of commercial 
chrysarobin, by Dr. Jowett and Mr Potter — The constituents 
of oil of rue, by Dr Power and Mr Lees The following new 
constituents have been obtained -methyl ri heplylcarbinol, 
methyl n-nonylcarbinol, methyl salicylate, cmeol, limunene and 
pinene — Methyl fl-methylhexyl ketone, by Mr. H- Lees — Ui- 
indigoiin, by Ur Moir This substance was obtained by the 
application of Bacyer's process for the synthesis of mdigotin 
from c^-amiJocinnamic acid to the diphenyl analogue, benzidine 
dicarboxylic acid. — The localisation of phosphates in the sugar- 
cane, by Mr. Spranklmg. — On the non-existence of the gaseous 
sulphide of carbon described by Denihger, by Messrs Russell 
and Smith. — Isometric anhydrous sulphates of the form 
M"S04,R'S04, by Mr F R Mallet — The catalytic racemisaiion 
of amygdalln, by Dr J W Walker The optically active glu- 
coside IS converted by the hydroxyl ions of aqueous alkarine 
Solvents into racemic amygdalinic acid. — On asymmetric opti- 
cally active selenium compounds, and on the hexavalency of 
selenium and lulphur, by Prof Pope and Mr. Neville. Methyl- 
ph^nyUelgnctinc has been obtained in dextro- and l.evo-modifi- 
calions by fractional crystallisation of the ^-bromcamphorsul- 
phonaic — The transformation of acctylchlnroaminobenzenes into 
the isomeric chloroacelanilides, by Drs Chattaway and Orton. 

Paris. 

Academy of Sciencea, November 10 — M Albert Gaudry 
in the chair — On uniform Lranscendenlals defined by the equa- 
tion y' = 6y- + JT, by M Paul Painleve. — On quasi-wavcB, by 
M P Duhem From the theoretical examination of the 
velocity of propagation of sound waves in air, it is shown that 
if the coefficient of cortductivity lias a finite value, however small, 
the waves will be propagated in accordance with the formula of 
Newton, and it is only in the case where the conductivity co- 
efficient is rigorously zero that the waves will travel in accordance 
with the formula of I..aplacc But although the conductivity of air 
is small, it is not zero, and this leads to a serious discrepancy 
between theory and experiment. The author shows that the 
existence of viscosity m air, although small, renders impossible 
the propagation of waves properly so called, and examines the 
conditions of transmission of the quasi-wavea which are possible, 
and succeeds in showing that an explanation of the discrepancy 
becomes possible — Further observations and experiments re- 
lating to the determination of the velocity of the X-rays, by 
M R. Blundlot. According to the theory put forward by 
Wiechert and Sir G G. Stokes, the X rays consist, not of con- 
tinuous ether vibrations, but of extremely short, isolated pulsa- 
tions, and this hypolhesis has been shown to give a complete 
explanation of tne absence of refraction and reflection and of 
the diffraction phenomena shown by the rays. All the ex- 
perimental results obtained by the author are also in accord 
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vHih thif hvpotheiif, which appcan to render t complete 
■ccoent of ell the bcii et present known — Study of the clunete 
ot Toulouic from 1B63 to 1900, by M B Belllaud — Rcmerlii 
by M Heton de le Goupllli^re on e recent paper by M Grdhent 
on the eneijrili of ilr from minei —On the preient condition of 
the volcano et Mont Pel^^ by M A. Lacroix — Gravity elong 
the mean parallel, by M J Collet —On Cremonlen BubstiLutiona 
In ipace, by M Ldon Autonne —On the breakinff and dia 
placement of equilibrium, by M Jouvet —On the equivalence 
of differential HyMemi, by M E Clarian —On certain remarkable 

2 |aalltiei,by M W SteVloff — On Hall a phenomenon and thermo 
eclrlc power, by M Edmond van Aubel According to the 
vIewB of NernaC and von Ettingahauaen, there should be a re|a 
tlon between the thermoelecliie power and Hall a phenomenon 
In metala It waa found by Becquerel that certain alloys of 
biamuth and antimony and a miature of biimuth with biamuth 
lulphide posaeas very high thermoelectric power, and theae 
have now been examined by the author with respect to the 
ma^itude of the Hall effect The reaulta confirmed the theory 
of Nernal and von Eitingahauacn — On the conductivity of aolu 
tiona at low lempeiaiurea, by M J Kunr The electric con 
ductiviiiea of aolutioni of sulphuric acid have been deiermmed 
at temperatures between 0° C and -70" C The conductivity 
does not vanish at - 39X , as had been suggested by Kohlrausch, 
but diminishes continuously with the temperature — Some new 
eapenmenii on ihe eleclncal resistance of selenium and Its 
application to the Iranamiaaion of luminous images and impres 
slons, by M Duaaaud — The artificial production of rubies 
fusion, by M A VerneuiL The exact condllions ne 
ceasary for ihe production of artificial rubica have now 
been worked out, and specimena have been obtained poa 
aeuing a fine red fluorescence and which have J>een found 
by the lapidaries employed to cut them to possess the 
lame hardness as natural rubies, and to take the same fine 
ppliih Occasionally, nibiea have been made which it is impoa 
stble to dliiingulsh from nalural onea, but as a rule there are 
alight faults which can he made out on careful examination — On 
the alloys of copper and magneuum by M O Boudouird 
The fusing toIdIb of a aenea of alloys of copper and 
magnesium, wnen arranged on a curve, give three maxima and 
four minima. The former correspond lo ihe existence of three 
definite alloya, CuMg,, CuMg and CugMg The mechanical 
propertiei show a general parallelism with those of the 
aluminium copper alloys studied by Debray — On ihe presence 
of volemile in some PriinulaccBe, by MM J Bougault and 
G Allard The polyatomic alcohol, extracted from the roots 
and rhixomea of Prtmula gra^%ftora^ and previously described 
as pnmulite, has now been recognised as identical with the 
volemite of Bourquelot and E 1 ischer —Study of the chemical 
composition of copal, by M Marcel Gu^ras — On the grouping 
of crystals of different species, by M F Wallerant — On the 
development of the ovule in the Asclepiadcx by M P&ul Dop 
— On the Nubian Sandstone, by M R Fourlau — On the 
nature of the electric cur rents of the nerve, by M B E 
Wedensky — The f 6 U of the adipogenic function of the liver 
in ihe invertebrates, by Mile C Deflandre — On the ex 
latence of arsenic in the animal kingdom, by M Gabriel 
Bertrand The animals examined ranged from the higher 
veitebrales lo the sponges and in all cases small amounts of 
arsenic were found The author concludes that this element forms 
a fundamental constituent of protoplasm, and points out the 
bearing of this fact In medico legal cases — Remarks on the 
preceding paper, by M Aimand Gautier Arsenic is found to 
De specially localised in the ectodermic organs It is not 
peculiar lo ihe animal kingdom, os it has been found in certain 
AlgEe and Is probably present in sea water — On the preparation 
of a pulverulent sulphur directly miscible with copper solutions, 
and on the simultaneous Irealment of vineyards against oidium 
and mildew by MM A and M Campacne — On the working 
and feeding of the fountain of Vaucluse, oy M E A. Martel 
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MEDIAEVAL GEOGRAPHY. 

Tk€ Dawn of Modem Geo^aphy, Part u. A History 
of Exploration and Cieographical Science from the 
close of the Ninth to the Middle of the Thirteenth 
Century (c. ad 900-1260) Pp xix + 651 By C 

Raymond Beazley, M.A, F R.G S. (London John 
Murray, 1901.) Price i8j. 

I N the present volume of Mr. Reazley’s work on the 
bef^innings of modern geography, the author takes 
us from the lime of the irruption of the Northmen into 
the Middle Sea to the days of the first western travellers 
in the Far East, the precursors of the Polos He traces 
the gradual and painful regaining by the semi-barbanans 
of the early Middle Age of the earth-knowledge which 
their civilised forefathers had possessed, but which had 
been lost during the Dark Ages, until all that had once 
been known was known again and renascent Europe 
stood on the brink of discoveries of which Phoenicians, 
Greeks and Romans had hardly dreamed , with Marco 
Polo, Prince Henry the Navigator and Columbus, the 
third part of Mr Beazley’s work will deal 
The central fact of this period, as Mr Beazley makes 
quite clear to his readers, is the Crusades. That the 
attack of Western Europe on the East was inspired by 
the spirit of the Northmen there can be little doubt The 
urging of the Church would have fallen upon deaf ears 
had there not been abroad in the world a spirit of adven- 
ture and aggression, a will to dare and to do, which the 
older world had not known. This was not the spirit of 
Roman conquest, for it was ignorant, and had no definite 
consciousness of a mission to absorb and to reorganise , its 
desire was to do battle with the unknown, to court danger 
and to win renown in mortal combat with the devils and 
sorcerers of the East, the Paynim followers of Mahound, 
who was to all intents and purposes identified with the 
Arch-Fiend himself If Medheval Europe did not get this 
spirit of attack from the Romans, still less did she get it 
from their barbarian conquerors The Ostrogoth and 
the Vandal, having overthrown the Empire, were suffo- 
cated and buried in ite rums. The Dark Age followed. 
Western Europe lay stupid, immobile, almost without an 
idea Suddenly the inspiration came like a keen wind 
from the North ; the Scandinavian descended m his multi- 
tudinous keels upon all the coasts of Europe , he con- 
quered half England and a good part of France, he 
beleaguered Pans four times m forty years, he swept 
with the ^ind in his sails through the Straits and into 
the Middle Sea, he waged war in Sicily, and finally 
established himself in Miklagarth (“ the great city,” Con- 
stantinople) itself as the chosen or protector of the 

Byzantine Emperor. Here he held out a hand to his 
brethren who had imposed their rule upon the Slavs of 
Russia, and so the Roman world was girt about and shot 
through and through with the spirit of the Vikings. And 
by this time Roman Europe had itself influenced the 
Northman ; it had Christianised him. He became as 
fierce a Christian as he had been a heathen. He gave to 
Christian Europe the spark of vinlity, the desire to dare 
and to do the uttermost for its faith, which it had lacked ; 
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it was now ready for the colossal adventures of the 
Crusades. 

Mr. Beazley does not lay so much stress upon the 
Scandinavian origin of the Crusading spirit as we have 
done ; with what he says, however, on p 137, as to the 
general results of the Crusades we are in entire agree- 
ment As he remarks, 

** the land-travels of men who started from the Latin 
Kingdoms of the East” undoubtedly ** led to a decisive 
and abiding extension of knowledge and civilisation . . . 
European life was not impoverished, but enriched by the 
religious wars , and the only doubt must be whether it 
was necessary through such tribulation to enter into 
the brighter age of the great discoveries ” 

On pp. 407, 408, Mr. Beazley proceeds to exhibit one 
of the most striking results of the Crusades, and that 
one which marks a third epoch in the progress of 
geographical knowledge — the rise to power of the mari- 
time republics of the Mediterranean. They supplied the 
necessary transport to the Crusaders, and so 

“ by serving the cause of Christendom they served their 
own , they multiplied, many times over, their carrying 
trade , they largely increased their export and import 
commerce , above all, they acquired a privileged, a more 
than half political, position on the coasts of the Levant. 
As time went on, and they became more indispensable to 
the Crusading princes, they were able to dictate their 
terms more freely, until the mam burden of the Holy 
War rested upon them as the chief holders of power ” 

Thus were laid the foundations of the power of Venice 
and Genoa in the Nearer East, which for many 
centuries warded off from Western Europe the danger 
of Mohammedan conquest , Venice remained to the last 
a Crusading State, even down to the beginning of the 
eighteenth century, when her successful defence of Corfu 
under .Schulemburg marked the final failure of the return- 
attack of the Crescent upon the Cross. From that siege 
dales the political decadence of Islam, and with it the 
political mission of the Venetian Republic also came to 
an end , there was no further need for her existence 

Even before the period of the Crusades, the Holy City 
had been the magnet which attracted hundreds of pil- 
grims from the West, despite the dangers of the way and 
the tyranny of the Saracen , the scanty accounts of their 
travels which have come down to us are of the greatest 
possible value as showing how knowledge of the Eastern 
Lands was gradually and painfully regained for the West ; 
the epoch of the Crusades itself is naturally rich in such 
accounts of pilgrim-joumeys The impulse to far- 
journeying which was given by the Crusades naturally 
gained largely in strength in the post-Crusading period , 
emissaries of the republics and kingdoms of the West 
penetrated far into the East, and the Holy See itself did 
not hesitate to dispatch its representatives to the court 
of the Grand Cham of Tartary. These last missions 
were, however, hardly of the same character as those of 
Frzhevalski or Sven Hedin ; they were dictated by no 
desire of discovery or longing for more knowledge— for 
this we have to wait until the time of Prince Henry the 
Navigator — their aim and object was simply and solely to 
urge the Mongols, who were now shaking the Muham- 
medan power in the East to its foundations, to do the 
work which Christendom had been unable to do, and to 
destroy the common enemy of Christian and Heathen 

E 
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alike These miaiions, which are well described by 
Mr, Beazley (p. 275 added to fj’eo^raphical know- 
ledge the outlines of a new chapter, soon to be filled 
up by Marco Polo. 

It is noticeable that one or two of these missions, 
notably that of Rubruquis, were dispatched by Louis 
IX., King of France. Here we have the first hint of a 
new order of things ; the domination of the Mediter- 
ranean republics in matters of commerce with, and dis- 
covery in, far-away lands was already threatened as early 
as the close of Mr. Beazley's period (about the middle of ^ 
the thirteenth century) by the rise of the new kingdoms 
of Western Europe- 

** As this period draws to a close," writes Mr Beazley 
(p 42^)/* the growth of great centralised inland kingdoms 
boi\i in France and Spam was already foreshadowing 
a new period ; when the most wealthy and unscrupulous 
of mercantile republics would find itself overmatched by 
superior resources and equal craft ; and when, under the 
patronage of the new continental States, navies of even 
greater power would arise, and discoveries ruinous to 
Italian trade would be made in distant seas.'^ 

In fact, It was only the patronage of the GreatlStates 
that made the discoveries of Prince Henry, of Columbus 
and of Cabot possible. 

This, then, is the period of which Mr. Beazley's second 
volume treats ; it begins with the descent of the North- 
men. Its central point is the Crusades, its end is marked 
by the impending eclipse of the trading republics by the 
organised power of the continental kingdoms. All else 
is in the nature of epilogue or addendum , the chapter 
on " Geographical Theory and Description ’’ is as much 
an appendix as the Appendix on Maps." 

The author has known how to make his book ex- 
tremely interesting ; this is especially the case m the sec- 
tions which deal with the deeds of the Northmen, He 
tells again the great story of the discovery of Vmland 
by Leif Ericsson of Brattahlid, of the coming of Thorfinn 
Karlsefne to Leif's Booths and the Long and Wonderful 
Beaches, of the fights with the Skraelmgs, of the birth 
of Snorre Thorfinnson, the first white American — that 
" finest story m the world " which should be known by 
heart by every Englishman, but which, we fear, is better 
known in Vmland itself than it is in England He tells 
the tale well, and his discussion of the various theories 
as 10 the position of Vinland is very useful ; he comes 
to the conclusion that Thorfinn's furthest south is to be 
placed at Mount Hope Bay in Massachusetts, in lat. 
41*^ 24' 10". It IS a pity that, as was of course to be 
expected in America, so many cranks and inexperienced 
'prentice hands have busied themselves with a question 
which they are incompetent to solve, with the result that 
scientific investigation has not seldom fought as shy of 
Vinland as it has of Bacon-Shakespeare, anti-vivisection, 
or any other pseudo-scientific folly We must, then, 
remember that even though the Writing Rock on the 
Taunton River is not a Runic inscription, but an Indian 
screed which " has certainly been tampered with in very 
modem times" (p. 75}, though the Old Stone Mill at 
Newport is probably not more than two hundred years 
old and Longfellow's "Man in Armour" is a very 
doubtful piece of evidence, yet there is no doubt that the 
Norsemen reached the mainland of America and in all 
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probability got as far south as Massachusetts, founding 
settlements there— shortlived indeed — as early as the 
closing years of the tenth century, and that the tradition 
of their discovery was never lost by their descendants in 
Europe 

The adventures of the " Jorsalafarers," of Saewulf 
the Englishman, of Sigurd Magnusson, King of Norway, 
of the monk Daniel of Kiev, and many other pilgrims 
to the Holy Places, are well told by Mr Beazley i the 
gradual improvement in their geographical knowledge is 
very noticeable. Of remarkable interest are the travels 
of Benjamin of Tudela and his fellow-rabbi, Moses 
Petachia, in the Levant towards the end of the twelfth 
century ; to them Mr Beazley devotes a special chapter 
(p. 218 ^ To his description of the adventures of 
Rubruquis and other predecessors of Marco Polo m 
Tartary we have already alluded ; in this connection we 
cannot but regret that he has made so very summary a 
reference to the very important journey of the Chinese 
Neatorian Rabban Dar-$auma, born at Pekin, who was 
dispatched by the Tartar monarch Arg6n in 12S7 on an 
embassy to Constantinople, to the Pope and to the 
monarchs of the West in order to negotiate with them 
concerning an alliance for the reconquest of the Holy 
Land, Mr Beazley’s reference simply consists of a few 
lines in a footnote on p 352, and he mentions Dar- 
$auma merely as having been allowed by the Pope to 
celebrate Mass, «Scc. In reality hia mission was very 
important, and the story of his journey to the West, his 
reception at Constantinople and at Rome, tkc., as given 
in the Syriac "History of Mar Vahbh-Allihd and of 
Three Other Catholici and of One Priest and of Two 
Nestorian Laymen," is of very great interest. In the 
same note, Mr. Beazley spells the name of Mar Vahbh- 
All^hH “Mar Jabalaba" Presumably the second b is 
a misprint, but Mr Beazley should have found out that 
the French spelling "Jabalaha" is barbarous. In the 
same way "Arghun" in the same note is wrong, it 
should be .Argdn 

This brings us to the weak point in Mr. Beazley’s 
work. He is manifestly unfamiliar at first hand with 
oriental sources, and he never seems to devote sufficient 
attention to what they can tell him about the period with 
which he is dealing. Thus in this volume of his book 
an account of Arab commercial activity and Arab con- 
tributions to geographical knowledge in the early Middle 
Ages is practically wanting , the subject is almost entirely 
relegated to a footnote on p. 462, and even there it is 
treated in a most summary manner In a second edition, 
this note should be incorporated in the main text and 
considerably expanded On p. 240, Mr. Beazley, speak- 
ing of the Assassins, says that 

" the title of hmaelites or Ismaelians^ also applied to 
them, was derived from Ismael, seventh Imim in the 
line of Ail, a descendant of whom became founder of 
the Fatimites," 

This statement is incorrect so far as the descent of 
the Fatimites is concerned. Mr Beazley should know 
that the Mahdi 'Obddallih, who founded the Fatimid 
dynasty, was in all probability an impostor, his descent 
from AH being in the highest degree suspect. 

I On p 192, the words *' God most High " are in a foot- 
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note supposed to be translated into Arabic as Allah 
; but this (which in any case would be ordinarily 
phrased ** Allah hu akbar^' "God is most great") 
means "God is great^^ and the phrase to which 
Johnof Wiirrburg is alluding is Allah al-^dli, ^1 

" God the Exalted," one of the hundred beautiful names 
of God In a review of the first part of Mr lleazley's 
work which appeared in these columns five years ago (vol 
Iv. P-. 555)» comment was made on the curious manner 
m which the author often spelt oriental, and especially 
Arab, names ; in the present volume he seems to have 
taken the hint then given him, and does his best to 
avoid Gallic misspellings of the "Jesus Jabus " or 
" Doul-Karnain " type, but we still find such an unscientific 
transliteration as “ Shaykh " (p 239) for shck/t, and such 
a distinct mistake as "Magreb” (p 264) for MA^krib ^ 
the word is spelt with the guttural GAain, not with a 
Gim Most English writers will spell Semitic names 
correctly enough, but will go irretrievably wrong over a 
Russian or Polish appellation , Mr Ueazley, however, 
apparently finds Arabic or Syriac words difficult, while 
his spelling of Slav names is always unimpeachably 
correct 

In fact, when he returns to subjects with which he is 
thoroughly familiar, we find Mr Ueazley as valuable and 
as interesting as before, eg in the section of chapter vii. 
which deals with the geographical work of Adam of 
Bremen, who, as a clerk at the court of the great Arch- 
bishop Adalbert (d 1076), was m the best possible 
position for gathering in the varied lore of the seafarers 
of the North for use in a geographical treatise. Of this 
lucky position he made the best possible use, and the 
result IS that his tract "On the Position of Denmark 
and of Other Regions beyond Denmark " is of prime 
importance in the history of geography. 

The appendix on maps is hardly so good as it might 
have been Mr Beazley praises the Mosaic Map of 
Madaba very highly (p 580), but to us it hardly seems to 
merit such praise , it suffers in the first place from being 
executed in mosaic, and can hardly be taken to give us a 
very good idea of what the maps of the old Imperial 
period were like. ^ On the same page Mr. Beazley says 
that in thie map " we have one of the oldest pictures yet 
discovered of Jerusalem (outside the Egyptian and 
Assyrian monuments)." This passage has puzzled us 
considerably, for there is no representation of Jerusalem 
upon any Egyptian monument whatever, not even one 
of the time of Sheshenk I (Shishak), and the Assyrian 
bas-relief of a town with a name ending in . , . a/ammu, 
which exists in the British Museum, cannot be identified 
with Jerusalem with any confidence. Perhaps Mr Beazley 
is thinking ^of the reliefs representing Sennacherib's siege 
of Lachish, In his next edition the misleading phrase 
between brackets should be deleted. Mr. Beazley does 
not give many references to modem experts m antique 
cartography ; as in the former volume, no mention 
is made of the name of the late Mr Coote, for example 
In the review of the first volume it was stated that 
" the revision of the whole of chapter vi. [of vol. 1 ], on 

Geographical Theory,’ together with Mr Beazley's ac- 
count of the history and use of medieval maps for the 
whole book — although Mr. Beazley omits to state the 
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fact— is due, we understand, to Mr C H Coote, of the 
Map Department of the British Museum." 

Mr. Beazley seems to have odd ideas as to the function 
of a footnote ; he often uses it to convey some little piece 
of further information which could perfectly well have 
been inserted m the main text, ^ on p 130 we read 
that of the Crusade of Siegfried Archbishop of Mainz, 
out of “ seven thousand only two ^ returned " j on referring 
to note ‘ we find the laconic addition " thousand " 
There are other instances in the book of the same 
peculiarity. 

Finally, we must, as before, protest against the insufficient 
indices with which Mr. Beazley provides his successive 
volumes No doubt he will give us a proper index to the 
whole work when it is completed, but meanwhile we have 
nothing but a "short index of names," which is of little 
use It would have been a better plan to have provided 
a full index for each volume. 

Generally speaking, then, the chief fault we have to 
find with Mr Beazley is his manifest unfamiliarity with 
Eastern matters, which sometimes causes him to make 
serious mistakes when dealing with the oriental side of 
his subject For all else he is excellent, and, moreover, 
he has written a most interesting book 


SOIL AND SANITAIION, 

The Earth m Relation to the Preservation and Destrui- 
tion of Contagia^ uein^ the Milroy Lectures delivered 
at the Royal College of Physicians tn 1899, together 
with other Papers on Sanitation, By George Vivian 
Poore, MD ^Lond), FRCP Pp 257 (London 
Longmans, Green and Co,, 1902 ) 

T his book is the vvork of an enthusiast, but to find 
fault with enthusiasm in these days of rapid pro- 
gress and fresh discoveries would be unwise. Mr Rider 
Haggard, with his watchword " Back to the Land," and 
Sir Seymour Haden, with his advocacy of " superficial and 
coffinless burial,” are both enthusiasts Who will venture 
to say that Mr Rider Haggard or Sir Seymour Haden 
or Dr Vivian Poore are idle dreamers? None dare say 
this, and if in some directions the writer of this review 
ventures to dissent from Dr. Poore's conclusions, it must 
be understood that he does so in a spirit of tolerant 
sympathy with the author's main contentions 

In the first six chapters, the distinguished author seeks 
to show that such diseases as tetanus, anthrax, diarrhcua, 
dysentery, cholera, Malta lever, malaria and enteric fever 
have not been proved to be " soil diseases ” m the proper 
sense of the term That is, that the prominent part 
assigned to soil in the spread of disease among human 
beings is largely speculative in character At the same 
time, the author freely admits that contaminated soil may 
occasionally (accidentally, as it were) be the means of 
causing isolated attacks o^ even localised outbreaks of 
certain diseases. Nevertheless, he refuses to regard the 
soil as a "breeding ground" for pathogenic microbes or 
as capable of exerting any sustained power of spreading 
disease. On the contrary, he considers the soil effective 
m bringing about the dissolution of harmful germs. 

Chapter vu deals with the Maidstone epidemic, and is 
an intelligent, but not wholly unbiassed, criticism of the 
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conclusions arrived at by the experts en|[aged in the 
inquiry The author says — | 

" The epidemic is remarkable, not only for its severity, 
but from the fact that six gentlemen, all eminent for their 
skill in bacteriology, failed to discover a single typhoid 
bacillus.* 

The failure to isolate the typhoid bacillus was in no 
way remarkable ] it is a matter of real difficulty to dis- 
cover Its presence in a typhoid stool. At Maidstone, the 
pollution of the implicated water with microbes of 
excremental origin was abundantly proved, and no 
bacteriologist of repute would consider that failure to ! 
isolate B. iyphosus from an implicated water afforded 
any proof whatever that this microbe was in reality 
absent. 

Chapters vni , ix. and x., dealing respectively with 
immunity, practical considerations and agriculture, con^ 
tain many thoughtful passages. Dut the author, in the 
pursuit of his main thesis, which may briefly be described 
as a plea for the methodical deposition of fxces on 
well-tilled humus, advocates measures which, as regards 
water supply, are open to some objection. But few will 
And fault with expressions of opinion such as the fol- 
lowing — 

Apart from the question 0/ food-supply, it is, I 
believe, absolutely necessary to encourage agriculture in 
order that our race may be maintained m vigour ” 

‘'Anything which discourages or increases the diffi- 
culties of agriculturists can hardly be in the interests of 
the public health." 

Chapter xi., on the maintenance of the fertility of the 
soil, IB of considerable interest The author quotes Sir 
William Crookes’s famous address to the British Associa- 
tion (1898), a fragment of which may here be cited — 

" In the United Kingdom we arc content to hurry 
down our drains and watercourses into the sea fixed 
nitrogen to the amount of no less than 16,000,000/ per 
annum.” 

True ; but in how many million pounds of adventitious 
material is this store of potential wealth concealed ? 
Moreover, it may be good economy to allow to run I9 
waste a potentially valuable substance if its retention 
(assuming questions of practicability and commercial 
gain) involves serious risk of danger to human beings 

In chapter xii , Dr. Poore interests the reader with an 
instructive account of sanitation in Holland. 

Practical sanitarians would do well to read chapter 
xiii , describing the experiments conducted under the 
auspices of the city of Manchester as regards the dis- 
posal of refuse on Carrington Moss The case may be 
an exceptional one, but the figures given by Dr. Poore 
are most instructive. 

Dr. Poore's conclusions are given in chapter xiv., 
which contains also an interesting account of the author’s 
experiments at Andover, in vyhich the ordure and refuse 
of about 100 persons have been applied for fourteen 
years to rather more than one acre of land with con- 
spicuoqs success as regards the amount of produce ex- 
tracted from the soil The author, by implication if not 
by direct statement, appears to consider that what is, 
under the superintendence of a master spirit, possible 
and practicable in the country must of necessity apply 
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also lo the complex conditions attending the disposal of 
excremental matters in the neighbourhood of large towns. 
The remark that 

" the nineteenth century closed with the spectacle of a 
Royal Commission still discussing the best way of 
destroying the potentialities of life and prosperity ’’ 

might well have been omitted ; and it is to be regretted 
that the writer throughout his book so often seems to 
view a grave and serious problem through the wrong end 
of the telescope. But opinions such as the following will 
excite the sympathy of many readers ' — 

" At present he who advocates any attempt to entice 
a fair proportion of the people 'back to the land’ is 
regarded as a Utopian dreamer I feel convinced that 
the only chance of getting a living from agriculture lies 
in the due enrichment of the soil.” 

Chapters xv to xviii deal with an address to the 
Royal Medical and Chirurgical Society on enteric fever, 
and in chapters xix to xxii various papers on sanitary 
matters by the author are considered They contain 
much useful and original information, and will repay 
careful perusal 

In conclusion, it may be said that the book is a note- 
worthy one. It IS the work of a distinguished physician, 
an original thinker, and a lucid and polished writer. It 
IS not free from defects, some dogmatic statements 
and onc-sided opinions , and the author’s sanitary teach- 
ings do not always seem to the writer of this review to 
be of a wholly sound character. But a colourless repro- 
duction of orthodox doctrines and the opinions of other 
men makes dull reading , and no one who studies the 
book will regret having done so, nor will he fail to find 
in its pages many new and original thoughts, and fresh 
ways of interpreting old facts That the book will add 
to the high reputation already enjoyed by Dr Poore is 
certain A C HOUSTON. 


STEEL- WORKS ANAL YSIS. 

The Analysts of Steel- Works Materials By Harry 
Drearley and Fred Ibbotson. With Illustrations Pp. 
XV -I- 501 Price 14J net (London, New York and 
Bombay Longmans, Green and Co , 1902.) 

A NALYSIS in the laboratories attached to works 
necessarily differs widely from the analysis of 
schools or that of research To compare them is to 
compare the work of professionals with that of amateurs. 
The works chemist is already familiar with the methods 
he has to use, as well as with the general principles on 
which they are based, before he begins his daily round of 
endless determinations. Consequently, the best book for 
him will, in general, be shorn of philosophic considera- 
tions, of lengthy descriptions of ordinary manipulations, and 
of accounts of obsolete processes, though they may be of 
great educational value and historical interest. He needs 
a terse, accurate description of processes that he can use, 
with references to the difficulties that may be encountered 
and to the limitations that cannot be avoided. He must 
be able to And out quickly all that he wants to know, and 
he must not be misled. It is difficult to imagine a book 
which would be equally suitable for schools and works, 
but most treatises on analysis are compromises. The 
book DOW under review, which, by the way, is the second 
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on the subject that has emanated from Sheffield, is no 
exception to the rule, though certainly better adapted for 
steel-works chemists than for students. 

The book is divided into thirteen parts — the first four, 
containing 185 pages, being devoted to the chemical 
analysis of iron and steel and their alloys ; and the 
succeeding five, comprising 45 pages, to the analysis of 
refractory materials, slags, fuel, boiler water and scales 
These are of the greatest value In the preliminary 
summaries placed at the beginning of each section, a 
general view of the various methods is given which will 
be found extremely useful in aiding the chemist to decide 
on his course of action in any particular case. The 
methods are described carefully and in sufficient detail, 
without needless repetition ^'^nd with a freedom from 
error which cannot be too highly praised Especially 
interesting are the pages devoted to rapid analysis at the 
furnace Cases arise, for example, in the preparation of 
tirmour plates when the percentage of a number of ele- 
ments must be determined while the charge of fused metal 
IS still in the furnace. It will be a matter for surpiise to 
many analysts that an expert operator was found to 
occupy only eight and a quarter minutes in the estima- 
tion of manganese, and that twelve minutes is considered 
enough foi the estimation of silicon 

Part X , dealing with the analysis of the alloys of 
copper and the “ white metals," is little less satisfactory 
than the preceding parts, but the remaining sections show 
a distinct falling-off fiom the high standard reached in 
the earlier pages. The micrograph ic analysis of steel is 
not well described The lack of detail and some mis- 
leading statements prevent the article from being of use 
to a beginner, and an experienced worker will find 
nothing here to help him, except in the bibliography^ 
which, unfortunately, stops short in the beginning of the 
year 1898 ' The illustrations are poor, perhaps owing to 
the fact that most of them are not photogr.iph 5 , but merely 
hand sketches, and the absence of reproductions of the 
structures to Ije observed under high magnifying powers is 
noticeable. The weakest part of the book, however, is the 
meagre and unpractical account given of pyrometry, which 
IS not written by either Mr Drearley or Mr Ibbotson Only 
the Le Chaleliertherroocouple is described, and the modern 
forms of pyrometers m which it is used, as well as other 
types of instrument, are either ignored or barely men- 
tioned A clumsy and inconvenient method of recording 
the indications of the thermocouple is described, a 
method which was devised some years ago and aban- 
doned everywhere, unless it is still in use in Sheffield, 
within a lew months of its introduction. In future 
editions, tRis section should be either omitted or revised 
and extended. 

At the end, there is a valuable bibliography of papers 
on steel- works analysis, which occupies 139 pages and 
seems to be fairly exhaustive. It is compiled by Mr 
Brearley, and includes papers which appeared up to the 
ond of 1901. 

The book, in spite of its uneven merit, can be confidently 
recommended. The publishers have done their part of 
the work well in all respects. The authors write readable 
English, with a touch of the vigour on which Sheffield 
prides itself, manifested, for example, in a certain contempt 
rfbr what they are pleased to call “ hoary assertions " 
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LECTURES ON CELES TIAL MECHANICS. 
Die Mechanik des Himmeh Voilesungen von Carl 
Ludwig Charlier, o. Professor an der Universitat 
Lund Ersler Band. Pp viii -I- 488 , mit zahl- 
rcichen Figuren (Leipzig Veit and Co, 1902.) 
Price Mk. 18 

T he number of text-books on the subject of celestial 
mechanics is by no means so large but that an 
addition ought to be warmly welcomed More especially 
IS this the case when the author is one who has himself 
made many valuable contributions to this difficult branch 
of analysis Prof. Charlier's original work is characterised 
by great clearness and, as far as possible, simplicity 
These qualities are not wanting in the lectures which he 
has delivered in the University of Lund since the 
autumn of 1898, and of which a first volume is now pub- 
lished. One cause for some regret may peihaps be 
mentioned. Prof. Charlier has shown, in several papers 
which he has recently published, that he can write excel- 
lent English. It 15 a pity, fiom our point of view, that 
in the case of his lectures he has preferred to publish in 
German, for there does not exist in our language a work 
of the same scope Let it be said, however, that the 
German is exceptionally simple and should cause little 
difficulty to a reader whose knowledge of the language is 
slight 

The scheme of the lectures is to give a simple ex- 
position of the present position of researches in 
celestial mechanics, so far as the motions studied 
do not depend on the dimensions and figures of the 
celestial bodies. In the selection of his subject- 
matter, the author’s aim has been two fold, namely, 
to lay stress on the results of the greatest astro- 
nomical importance and to illustrate the clearness and 
elegance characteristic of modern methods of analysis. 
The numerical examples which have been introduced for 
the sake of the former object might, perhaps, have been 
augmented with advant.ige Prof Charlier freely ack- 
nowledges the incompleteness of his work, and finds an 
explanation in the transition period in which astronomy 
stands and in which it is difficult to distinguish what is 
essential from what is unessential The excuse is un- 
necessary, for it would be unfair to expect a systematic 
treatise in what does not pretend to be more than a course 
of lectures And as such the book will be found in- 
teresting and suggestive, because it forms an intro- 
duction to recent developments of theory which have in 
many cases been accessible only in the original memoirs 
themselves 

The scope of the work will be best understood by a 
brief glace at its contents This first volume contains 
the results of a more general character in the problems 
of two and three bodies It is divided into seven sec- 
tions The first section contains preliminary theorems 
in pure mathematics and mechanics which would pro- 
bably be familiar to the class of English reader who 
would attempt to use the book. At least, this 15 so in 
the case of paragraphs dealing, for instance, with the 
theory of determinants, the properties of functional de- 
terminants, linear substitution and Lagrange's equations. 
Yet It IS useful to have such theorems actually at hand 
for reference, especially in a book which is genuinely 
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elementary in the sense that no excessive demands are 
made on the reader's knowledge at the outset. Here is 
introduced the canonical form of equations which is 
destined to play a predominant part in the sequel, and 
earlier is a sketch of the theory of linear differential 
equations with penodic coefficients as developed by 
Hermite, Floquet and Poincar^ 

In the second section, the partial differential equation 
of Jacobi IS discussed and Slackel's important theorem 
on the possibility of solving it by separating the variables 
is given. This leads to the consideration of motions 
determined by one degree of freedom, and in particular 
of forms of motion termed "Libration” and “Limita- 
tion," the latter being of the nature of Poincare's asym- 
ptotic solutions An account follows of conditionally 
periodic motions, based on the researches of Slaude 
The third section treats of the motion of a particle 
attracted by two fixed Newtonian centres of force This 
problem provides illustrations of the theory of the previous 
section. Otherwise it is a little inconsistent with the 
practical aim of the author, for its astronomical interest, 
as was frankly admitted by Lagrange, is very slight A 
reference might here have been made to Prof Grecn- 
hill's paper on the stability of such forms of motion 
(Proc. Lond. Math Soc , vol xxii ) 

The problem of two bodies is treated in some detail in 
the fourth section, the Hamilton-Jarobi equation being 
made the basis of the discussion The case of a repul- 
sive force is also discussed, and this leads to a digression 
on the dynamical theory of the tails of comets 

The most important results in the general problem of 
three bodies are investigated in the fifth section The 
general integrals and the different forms which they 
assume when expressed in different systems of co- 
ordinates are discussed The method of variation of 
parameters is explained in conjunction with Jacobi's 
canonical elements 'and also in connection with relative 
coordinates. The chief results of ]acobi's classical 
memoir on the elimination of the nodes and of Laplace’s 
theory of stability are given here Finally, the equations 
of the problem arc reduced to the form expressing four 
degrees of freedom 

The rest of the book is devoted to the theory of per- 
turbations. In the sixth section, Poincare's system of 
canonical elements is introduced, the form of the de- 
velopment of the disturbing function is described and a 
very brief sketch of Laplace's coefficients is given. The 
final section contains the theory of secular perturbations 
of a planetary system, which is treated in some detail 
At the end of the volume will be found some useful 
numerical tables 

The second volume is promised for next year It will 
contain the theory of periodic orbits in the problem of 
three bodies and researches on the convergence of 
series. H C P 


OUR BOOK SHELF. 

Ltxtkon der Kohhmtoff-Verbindungen By M M. 
Richter. Pp. 2482. (Hamburg, Leopold Voss, 1899 ) 
Price, 39 parts, i 80 marks each. 

Noth 1 Nr. could illustrate more forcibly the rapid growth 
of organic chemist^ than the increased dimensions of 
the new edition of Richter’s “Tabellen der Kohlensto/T- 
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Verbindungen," published in 1884, wfaichmow appears for 
the first time under the title of “ Lexicon." 

The first edition, the publisher tells us, accounted for 
r6,ooo compounds ; in the present volume, which is 
brought down to the first Quarter of 1899^ 67 iOOO com- 
pounds are described, so that in Afteen years organic 
chemistry may be said to have multiplied more than four- 
fold. It is not surprising to learn that the stupendous 
labour of collecting and arranging this enormous mass 
of material has taken ten years to complete. 

The lexicon contains all the known carbon compounds, 
arranged in order of their molecular formulae on an in- 
genious system, which is fully sel forth in the introduc- 
tion. The name and a few physical constants are given, 
but the chief information is contained in the very full* 
references to the original literature and to Beilstein’s well- 
known “ Handbuch.'’ Since the first edition of the book 
appeared, the nomenclature of the Geneva Commission- 
has been introduced, and in many cases the new and the 
old names appear side by side. 

There is also an index of the names of the different 
compounds at the end of the volume. 

Where organic research is being pursued with the 
almost feverish rapidity which is in vogue, more especially 
in the German laboratories, involving in the process the 
production of many compounds, both old and new, it is 
easy to understand the time and trouble which might 
be expended in 'fixing the identity of these compounds. 
One object of the lexicon is to lighten the labours of 
the investigator in this direction. 

This becomes more imperative where the number of 
isomendes is large, foi it is not uncommon to meet with 
50, 60. or even 100 substances with the same molecular 
formula For example, an experimenter who happened 
in the course of his research to obtain a compound of the 
formula C^H|o04 would be confronted with a choice of 
59 substances among compounds already known By 
reference to the lexicon, he would sec from the 
physical properties whether the compound had already 
been prepared, or, failing this, he could at once refer to 
the literature on the subject 

Richter's “Tabellen " is sufficiently well known among 
chemists and its utility long enough proved to ensure an 
excellent reception for the new edition and to render 
superfluous any further description of its use or its 
merits. 

The author complains (and who does not) of the 
present system, or lack of system, of chemical nomen- 
clature. 

Organic chemistry has, in fact, outgrown its mother- 
longue It can no longer express itself clearly in the 
language of its childhood An attempt was made by the 
Geneva Commission of 1892 to introduce reforms, and 
some excellent proposals were made, and have since been 
to some extent adopted on the continent. The author 
adds, “it IS and remains deplorable, the fact that the 
resolutions arrived at at Geneva have no prospect of 
being generally adopted " It is to be hoped that before 
many more thousands have been added to the -^till 
growing number of organic compounds, the confusion 
which 15 rapidly impending through the want of a uni- 
versally recognised system of nomenclature will be 
averted by a complete and thorough revision, more 
especially of the names of ring compounds 

J B C. 

Ueber Harmonie und Compheatwn. By 'Dr. Victor 

Goldschmidt. Pp 136 ; with 28 figures. (Berlin : 

Julius Springer, 1901.) Price 4 marks. 

Many attempts have been made to associate the forms 
occurring it) music with forms which manifest themselves 
to senses other than that of hearing. If the term 
“harmony" is used to include all such groupings and 
arrangements as give us pleasure, then we have Iiarmonies 
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of form, harmoniee of -cGflour, and so forth. Dr Gold- 
schmidt's object appears to us to be to reduce all such 
harmonies to a common formula, and he considers that 
the different kinds of harmony are governed by a common 
law, the “ law of complication ” 

As an example of the arguments employed, a senes of 
numbers is obtained from the intervals of the musical 
scale which coincide with numbers in another senes 
alleged to be obtainable from crystallography. But the 
numbers in the case of the music do not represent actual 
intervals, but are derived from them by a homographic 
transformation, according to which the keynote and its 
octave are represented by o and 00 and the major hfth 
'by I, and the senes is incomplete unless the minor 
seventh be included in the list And the identity of the 
two series is by no means complete , for there are terms 
in the senes derived from music which are absent from 
that obtained from crystallography. 

It is easy to find connections a& close as those dealt 
with in the present work between phenomena which have 
nothing whatever in common. For a considerable period, 
the number of wranglers in the Cambridge mathematical 
tripos was observed to be intimately related to the fre- 
quency of sun-spots, and anyone who should seek to 
establish a connection between the notes of the musical 
scale and the courses of a table d'hSt^ dinner might 
easily make out a very strong case What is most -lur- 
prismg is that the analogy which a priori exists between 
musical intervals and colour intervals, both of which 
depend on ratios of vibration-frequency, appeals but 
little to our senses, so little, m fact, that certain writers 
have even sought to establish relations between chords 
and colours quite independently of the known relations 
of pitch. As for the connection which no doubt exists 
between a love of music and a talent for mathematics, 
Its cause is not difficult to Hnd. A mind like that of 
Beltrami, who could discover in the purely abstract ideas 
of geometry and algebra truths applicable to spaces 
other than that in which we live, was necessarily well 
trained to appreciate that beauty of forrn dissociated 
from worldly matters which exists in the sonatas and sym- 
phonies of the older composers. In order, on the other 
hand, to make it more palatable to a mind that wants to 
grasp something tangible, muMc is commonly associated 
with such mundane ideas as love, vice, battle and muider, 
and sudden death, the triumph of the victorious, the 
wails of the vanquished. 

Opere Mateniatuhe di Francesco Brtoschi Vol. ii Opere 
Matematiche dt Eugenio Beltrami Vol l Pp 456 
and 437. (Milan Ulnco Hocpli, 1902 ) Price 25 lire 

The second volume of Brioschrs works contains thirty- 
five papers contributed to the Annah di Matemaiica 
pura ca appheata, senes i and series 2, vols i -xiv , 
oetween the years 1858 and 1887 These papers have 
all been carefully revised by Profs Cerruti (Rome), 
Gerbaldi (Palermo), Lona (Genoa), Pascal (Pavia), 
Pittarelli (Rome), Keina (Rome) and Tonelli (Rome) 
A considerable number of them deal with linear dif- 
ferential equations, but elliptic and hyperelliptic 
functions, curvilinear coordinates, binary forms and 
many other subjects are trealed , and the papers also 
include obituary notices of Borehardt and Chasles 

After the death of Prof. Beltrami, in 190Q, tl>e Faculty 
of Science of the University of Rome resolved to estab- 
lish a memorial of the distinguished mathematician, 
and It was decided that the most fitting form for the 
memorial would be a complete edition of Beltrami’s col- 
lected works ; to quote Prof Tonelli, menumentum aere 
perenmus. In this case, the work of preparing the 
volumes has been carried out entirely under the direc- 
tion of Profs. Cremona, Castelnuovo and Tonelli, as 
representatives of the Roman Faculty of Science, 
who have been aided by the oollaboratioa of Profs, 
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Dianchi, Burgattl, Cerruti, Dim, Pittarelli, Reina and 
Volterra. The order of arrangement differs from that 
adopted for Bnoschi’s works Instead of being grouped 
according to journals, Beltrami's papers are arranged in 
strict chronological order, and this volume represents the 
work of eight years, from 1861 to 1868 That these first 
eight years of Beltrami’s career as a mathematiLian were 
productive of work of great value is shown by the list 
of titles, which include researches on analysis applied to 
geometry, the flexure of ruled surfaces, resolution of the 
problem of transforming geodesics on a surface into 
straight lines in a plane, complex variables on any sur- 
face, fundamental theories of space of constant curva- 
ture, and last, but not least, the Saggio d’mterpretazione " 
of non-Euchdean geometry The portrait of Beltrami 
which forms the frontispiece is due to Prof. Pittarelli 
Deltrami's works are published in uniform style with 
those of Hnoschi, and both are printed by the Mathe- 
matical Press, of Palermo. 

Handbook 0/ the Trees of Neiv England By L L 
Dame and Henry Brooks Pp. xv + 196 (Boston, 
USA. Ginn and Co, 1902.) 

Thi* interest connected with the flora of the New 
England States lies in the fact that situated between 
Canada and the Alleghany Mountains they furnish the 
meeting point of a northern and a more southern flora. 
Since the bonk is limited to such a relatively small part 
of the country, it does not possess the general interest 
which would attach to one which included, for instance, 
the trees of all the eastern States What it loses in 
comparative value, i^erhaps it gains in definiteness ; it 
contains useful and succinct descriptions, good illustra 
tions specially drawn, and states the horticultural value 
of all the indigenous species The Latin nomenclature 
IS satisfactory and correct, except in the case of a 
species of Acer, and for Ouercus Afuhlenbergit^ which is 
considered by some authorities to be a variety of 
Qucrcus prinus , but the popular names are in utter 
confusion, and we cannot agree with the authors that it 19 
wiser to record what is, and not what ought to be ” 
Taking Populus balsami/em as an illustration , the 
names recorded are “ Balsam. Poplar. Balm of Gilead ” 
Now this tree is certainly not a balsam, and Popult/s 
candtitMNs is the real Balm of Gilead , while the name 
balsam- poplar would be sensible and correct Apart 
from this and within its limits, the book n>ay be recom- 
mended either to enable one to identify the trees or to 
ascertain their characteristics English readers will find 
that only al^oiit half a-do 7 en species arc the same as 
those indigenous to this countiy 

Lake-Country Rambles. By William T. Palmer Pp 
viii-l-334 (London Chatto and Wmdus, 1902.) 
Price 6 j- 

Mr Palmhr has here collected a serves of papers he 
has from tune to time conlnlxited to various magazines. 
For many years the author has been a rambler m the 
lake-country, and has learned to lov^e its inhabitants and 
to study its varied scenes. The essays are good ex- 
amples of descriptive writing, but the aspects of nature 
and the incidents of outdoor life are treated rather from 
the point of view of the general observer than that of the 
inquiring naturalist 

Junior Anthmetic Ejmmtnafuyn Bapers, Arranged by 
W Beard Pp. vi -I- 106, (London : Methuen and 
Co , 1902.) Price is 

The. ninety examination papers contaiotcd in this col- 
lection cover all the parts of arithmetic generally studied 
in schools. The first third of the papers gradually in- 
crease iin difficulty from paper i, on the first four rules, 
to paper 30, on the mensuration of rectangular solids. 
The remaining papers are made up of mixed questions 
and are all well graduated. The questions slMukl be 
useful to teachers. 
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LETTERS TO THE EDITOR. 

\Th« Editor does noi hold himstlf responsible for optnions ex* 
pressed by his correspondents. Neither tran he undetfaht 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice IS taken of anonymous communtcations.} 

ClaiBlficatlon of Quftrtlc Curves. 

The belt method of classifying curves is to commence with one 
which is founded on properties v^ich are unaltered by projection 
We thus obtain ten principal species of quartic curves, viz 
anautoiomic, UMinodai, mucuspidal, btnodal, nodocusptdal, 
cuspidal, tn/wdnl, hinvdocuspidal, riodobtcuspidal and trtnispidah, 
but each of these species admits of a variety of subsidiary 
divisions, owing to the fact that all curves of a higher degree 
than the third may possess compound singularities. 

Anautotomic, unicuspidal, bicuspidal and tricuspidal quariica 
admit of a subsidiary division depending on the number of 
points of undulation they pqssess ; and it must be borne m mind 
that, although it is convenient to use the term point of undula- 
tion, It IB the tangent at this point and not the point itself which 
is the actual singularity 

Uninodal ouartics admit of three primary subdivisions, 
according as tne double point is an ordinary node, a decnode 
or a bidecnode. 

Binodal quartics admit of scz>cfj primary subdivisions, six of 
which depend on the character of ihe node, whilst the seventh 
arises from the fact that the two nodes may unite into a 
tacnode. 

Nodocuspidal quartics admit of only Jout primary subdivisions, 
three of which depend on the character of the node, whilst the 
fourth arises from the fact that the node and cusp may unite 
into a rhamphoid cusp 

Tnnodal quartics .admit of ten primary subdivisions, and in 
order to particularise them, we shall denote the different singu- 
larities which involve a double point by their initial letters, 
except that tp and it. will be used to denote a triple point and a 
tacnode cusp respectively , so that the nomentlature //, // 

and ;i, «,/ will indicate that the quartic has three nodes or two 
nodes and a ffecnodc respectively We shall then have the 
following ten species ; -(t) «, n, u , (2) u, f, (j) n, b\ 
(4) C 5 )^ ^ (6)/, ( 7 ) A /, ( 8 )/, b, {9)0, (10) 

tp of the first kind. 

Binodocuspulal quartics .^dmit of cii^ht primary subdivisions, 
which are as follows ‘—(I) r,i/, n , (2) i,«, (3) (, /, /'; (4) 

(5) » (6) /'i /p (7) t' . (8) tp nf the second kind > 

Nodobicuspidal quartics admit of (hfCt j^trimary subdivisions, 
which are — {l) c, t, n , (2) r, r , {3) tp 01 the third kind 
Whenever any of these primary species represents a curve 
which has two or more points of infleclujn, a further sub- 
division may usually be made which depends upon the number 
of points of undulation it can possess Thus the species 
n, », n may posBess two, one or no points of unduUlion y 
whilst the apecies r, c, n may possess one or no such points. 

A fourth subdivision may sometimes be made which depends 
upon whether the quartic is capable of being projected into a 
curve winch is symmetrical or hemisymmetrical with respect to 
a pair of rectangular axes In some case^, the possibility of the 
projection involves the existence of compound singulaniies, and 
thus the curve belongs to one of the species already considered , 
but in other cases, the necessary conditions do not affect the 
ungulanlics Thus all trinodal quartics which are capable of 
projection into symmetrical curves must belong to the species 
n,n,b, b, 6^ 6 ; or t, b, in which three respective cases the 
quartic can be projected into the inverse of an ellipse or 
hyperbola with respect to its centre, the lemniscate of Bernoulli 
or the lemniscate of Gerono. On the other hand, the possibility 
of projecting any quartic with three double points into a hemi- 
symmetrical curve depends upon whether it can be projected 
into the inverse of a conic with respect (o a point in its axis. 
The conditions for this do not neceaaarily involve compound 
siDgularilies, since these will only exist for special positions of 
the centre of inversion 

There is no necessity to adopt a classification founded on the 
nature of the branches at infinity, since all the results can be 
obtained by projection. Thus, if a straight line cutting In four 
real points any quartic, which is unipartite and pengraphic, be 
projected to infinity, the projection will be quadripartite and 
will have four real asymptotes ; and by taking special positions 
for the line to be projected, a variety of special results can be 


obtained. By projecting a triple point or A pair of crunodci to 
infinity, it is at once seen that a quartic can have three parallel 
or two pairs of parallel asymptotes Also, if the polar cubic of 
a point 0 breaks up in to a conic and a line cutting the quartic 
in four ordinary points and the line be projected to infinity, 
the projection will have four asymptotes meeting in a point 
A quartic having three acnodes is the limiting form of an 
anautotomic quaitic in which the acnodes are replaced by three 
pengraphic curves ; and if a line cutting the fourth portion in 
four real points be projected to infinity, the projection will 
be septipartite. From this it appears that the partivity of a 
curve of the nth degree cannot be less than l) {« - 2). 

A B Basset. 

Fledborough Hall, Holyport, Berks, November 14, 


The Conservation of Mass. 

Ai'ropos of the recent discussion on the conservation of 
mass at the Belfast meeting of the British Association, the 
following calculation may be of interest ; it relates to the loss 
of weight undergone by a body when raised vertically. 

If^is the acceleration of gravity at a specified point on the 
surface of the Earth, m the mass of a body of weight w, then 


w = fn^'- 


Now let the centre of gravity of the body be raised through a 
vertical distance d , ^ will be changed into 



R being the radius of the Earth (supposed spherical), and the 
corresponding weight of the body will be 

w' = 


on the supposition of the conservAtion of mm 
The loss of weight is thus 


S — 7V-7tl'~7v{l- — • \ 

neglecting second and higher power? of 


2d7^> 

R ’ 
d 
R' 


As apaTticular example, take if — I kilugm , d—io cm .ind R 
approx —6357 X lo'^ cm 
Then 

5 - V o 00003 gm 


/ ft 

[The term involving 


would have the first significant 


figure in the fifteenth place, and therefore wc were juatified 
in this case in neglecting it J 

This small difference is, I believe, of the same order as those 
which Prof. Landolt found ; but the ratio of the difference to 
the whole weight (1 e 2d . R) must have been much greater in 
his experiments Although Prof LindoU’s discrepancies miy 
receive a perfectly different explanation, it is quite conceivable 
that a balance could be constructed which would detect such 
small differences ft is scarcely necessary to point out th^t, in 
the actual performance of the exp:;riment, ihe scale-pin contain- 
ing the counterpoising weights must be at the same height 
during the two weighings. D M Y. Sommkhville 

St. Andrews, November 12 


A Simple Experiment in Diffraction 

M G. Fousserau describes, in the Journal dc Physique for 
October, a simple apparatus for viewing diffraction and inter- 
ference phenomena, a modified form of which 1 have experi- 
mented on with Buccess In the latter form, the source of light 
was obtained by placing a diaphragm on the stage of a micro- 
scope, on which sunlight was concentrated by means of the 
mirror and condenser, and the diffraction effects were produced 
by placing perforated pieces of tinfoil on the top of the micro- 
scope tube where the eyc-piece is usually placed. On placing 
the eye close up to the tiny hole in the tinfoil, various diffraction 
patterns were seen. The difficulty of piercing a hole that is truly 
circular in tinfoil made it hard to obtain perfect rings, but the 
failures" were often very interesting. A rectangular aperture 
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wascaally got by cutting silts m two pieces of tinfoil with a razor 
and placing one over the other with the slits at right-angles, 
while for a triangular aperture three strips of linfoil placed so as 
to leave just a tiny triangle open gave good results. 

G. H Bhvan 

The Secular Bending of Marble 

The fluidity of marble under pressure, nf which Dr. See 
mentions an Instance in Na i URE (p 56), has, 1 believe, been well 
established by laboratory experiments Another instance of 
secular bending, similar to that quoted by Dr See, was to be 
seen in two alabaster slabs which formed ihe jambs of a door- 
way in the Alhambra Owing to the pressure brought to 
bear on these by the seUlement of the building, ihey had bulged 
out from the wall by as much (if I remember right) as 6 or 7 
inches The slabs were about 7 feet long and a foot wide, 
their thickness being, perhaps, a couple of inches Whether 
they are to be seen there si ill, or not, 1 do not know 

Si’Enler Pilkering 

Summer and Winter. 

Concerning the relation of summer and the following winter 
referred 10 on p 63, a few facts from Greenwich records of the 
last sixtj -une years may be acceptable We find ihis — 

Summer warm, winter severe, 9 cases 
.. mild, 19 

II cold ,, severe, 17 ,, 

II II II mildj 12 ,, 

(This leaves four ca^ea with average values ) 

It thus appears that warm summers have been distinctly more 
often followed by mild winters than by severe ones , but the 
difference in the other case, of cold summers, is less pronounced 
In this representation, wet is left out of account, the mean teni' 
pcralures of summer and winter being alone considered, and in 
relation to the averages But we might limit our atiention to 
summers that have been both cold and wet, as this last summer 
has been (Cold summers have not always an excess of rain ) 
Of such there appears to have been nineteen. Now taking all 
those with a mean temperature under 60° 5 (the average mean 
temperature of summer below 61“ ’2), I find thai nine were 
followed by severe winters and only three by mild winters , 
total, twelve. As the past summer comes in this group, the 
chances seem in favour of a severe winter ABM 


PerBonal, 

I DID not think it worth while to correct an error into which 
the reporters of the ephemeral Bress fell in prefixing the words 
“his own” to the word “work” in ihe account of my recent 
speech at Liverpool, where I had said that my new sphere 
afforded me a larger opportunity for work simply 

I do not know how best to correct it, or whether it is now 
possible, but I see it has been reproduced in your University 
Intelligence on p. 70, and an error incorporated in Na iiire is 
of rather permanent character, and may be misleading to my 
friends Oi IVER T.odi.E 

Birmingham, November 21 


MATHEMATICS IN THE CAMBRIDGE 
LOCALS 

O N May 29 (vol.lxvi p 1 17), we announced an important 
change in the geometry of the Oxford local examin- 
ations for 1903 Quoting from the notice which had just 
been issued, attention was directed to the important state- 
ment that Questions will be set so as to bring out as far 
as possible a knowledge of the principles of geometry, a 
smaller pioportion than heretofore consisting of pro- 
positions as enunciated in Euclid Any solution wnich 
shows an accurate method of geometrical reasoning will 
be accepted No question will be set involving necessarily 
the use of angles greater than two right angles Geo- 
metrical proofs of the theorems in Hook 11 will not be 
insisted upon.” We have now received the schedules in 
geometry that have been adopted for the Cambridge 
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preliminary and lunior local examinations in 1903. In 
these, we are glad to see that the Cambridge Syndicate 
has adopted to an even greater extent the reforms sug- 
gested by the recent British Association Commillee 
For the preliminary, junior and senior examinations — 
” Any proof of a proposition will be accepted which 
appears to the examiners to form part of a logical oidcr 
of treatment of the subject In the proof of theorems 
and deductions from them, the use of hypothetical con- 
structions is permitted ” No schedule will be published 
for the senior examination. The importance of the 
schedules now published for the preliminary and junior 
examinations will be apparent when it is considered that 
they may be said to cover the work done by the boys and 
girls in all secondary schools up to the age of sixteen 
years, and the work of such older boys and girls as are 
not trying for marks of distinction Their influence is 
great, and we heartily welcome the important change 
that they place much greater stress upon observation, 
measurement and experiment than on abstract reasoning 
It IS to be observed also that there is no mere pretence 
of accuracy — ” Every candidate must he provided with 
a ruler graduated in inches and tenths of an inch, 
and in centimetres and millimetres, a small set square, 
a protractor, compasses furnished with a hard pencil 
point, and a hard pencil ” This mention of the hard 
pencil is business like ; as soon as boys understand 
that m their measurements of lines they must not 
make errois of even one-hundredth of an inch, iheir 
tiuc scientific education begins As for demonstra- 
tive geometry, a great number of Euclid’s propositions 
are left out altogether Books ii and iv have com- 
pletely disappeared Twenty-eight out of the forty-nine 

f iroposUions of Hook 1 have to be studied for the pre- 
iminary and junior Of the thirty-seven propositions of 
Book ni , only Icn have to be studied for the preliminary 
and four more foi the junior Of the thirty-five proposi- 
tions of Book VI , only thirteen are required for the 
junior The most important part of the geometry 
examination is called piactical geometry, and there is 
every inducement to all teachers now to dwell largely on 
experimental geometry, as all good teachers have done 
for many years. 

Wc have reason to bc-licve that in dealing with 
arithmetic, algebra and trigonometry, the syndicate 
will follow, as closely as it has done in geometry, 
the recommendations of the British Association 
Committee as drawn up by Prof Forsyth Should 
this be so, we are assured of a very great reform 
in the leaching of mathematics m all the secondary 
schools of England. This consummation Mill be 
further assured by recognition of the reform, which 
will surely come soon, on the part of the Civil Service 
Commissioners and all other examining bodies in the 
kingdom We may say, then, that every average boy 
looking forward to a career in the Civil Service, in 
the Navy, in the Army, in any of the professions, will 
have had an incubus lifted from his life, and a much 
greater load will have been lifted from the spirits of his 
father and mother. Boys susceptible of being crammed 
for examinations will no longer have an unfair advantage 
over ihcir far wiser and more sensible but reputedly 
stupid fellow competitors. There will, moreover, be a 
chance that boys from schools will be able to take 
better and fuller advantage of the instruction given in 
technical colleges 

To the educationist, the reform, however far-reaching 
in us results, may appear small , he may think that it 
should have been effected long ago This view, however, 
does not in our opinion do justice to the services of the 
reformers It leaves out of account the strength of the 
opposition This reform needed that many men should 
work in an unhopeful, heart-breaking way for it for many 
years, and its importance is not diminished by its coming 
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at last quite suddenly, and as if miraculouslyi like the 
fall of the vmlU of Jericho. 

In criticism of the schedules, we may perhaps be allowed 
to say that personally we wishjthe syndicate had not 
followed Euclid so closely. All the practical geometry 
of the syllabus is mere illustration of Euclid. 'Diere are, ' 
for example, other angles than 90° easily to be drawn ; 
anthmetical computation and experimental mensuration 
^ive new avenues to geometrical ideas, and the more 
avenues we can offer to pupils the better. Where the 
syllabus says division of straight lines into a given 
number of equal parts," there appears to us too much 
restraint. There is no reason why a line should not be 
divided into many parts in any proportions, and a most 
educational exercise it would be, And what is the use 
of hiding the fact that a " preliminary " candidate cannot 
be prevented from having a good working knowledge of 
Book VI , although it is wise enough to keep the demon- 
strations to a later stage ? Any boy understands that 
maps may be drawn to different scales, and this is almost 
the whole of the sixth book of Euclid. As for construc- 
tion of tangents to a circle and " construction of common 
tangents to two circles," we would let a student draw 
these without introducing any idea of difficulty and we 
would ask him, by dropping perpendiculars on tangents 
from centres, to find the real points of contact. As soon 
as a boy can draw a right-angled triangle, measuring the 
sides and using anthmetic to find sines, cosines and 
tangents, he ought to begin trigonometry If he knows 
the mere definition of /an A, he ought at once, by merely 
exercising his common sense, to be able to draw the angle 
the tangent of which is given. A common-sense know- 
ledge of right-angled triangles is really a knowledge of 
solution of triangles in general But until the artificial 
bulkheads between the various water-tight compartments 
of mathematics are swept away, we suppose that it will 
not be possible to give to very young schoolboys the 
power to solve trigonometrical problems. If the syndicate 
would condescend to study the elementary syllabuses of 
Science Subjects I. and V,j of the Education Department, 
we think these courses of studies might become much 
easier and much more valuable. 

But is not ingratitude the meanest of sms ? And may 
it not show wisdom in the syndicate that it avoids 
changes which may seem to be too sudden and too great ? 
Besidfes, it is to be recollected that almost every candidate 
who has followed this course has also taken a course in 
experimental science, into which weighing and measuring, 
the uses of squared paper and logarithms, and the ideas 
of the calculus have entered in all sorts of common- 
sense ways. Even taken by themselves, the schedules 
mark a great step in our experiment of finding a method 
of teaching mathematics suitable for boys of the Anglo- 
Saxon race. A beginning has been made in disenchant- 
ing the English school system of those pedagogic dogmas 
which have tied teachers and pupils hand and foot. 
Teachers and examiners will ask for more and more 
freedom as th^ find that it is altogether good. Hitherto, I 
the average English boy has believed himself to be 
stupid because he was unable to reason about things un- 
known to him ; hitherto, the average English teacher of 
mathematics has thought of himself as a dull, tired 
usher because he has had no interest in teaching ; in 
future, pupils and teachers will feel with complacent 
pride that they have come to their inheritance as 
thinking, useful human beings. We look forward to 
very great results, and we are not going to give credit 
in particular to any one of the ten or twenty names that 
rise before us of the men who have helped to make this 
reform. Those who art dead had their reward in 
knowing that they helped towards a reform that was 
certain to come ; those who are alive have the reward of 
knowing that they were commissioned to keep alight the 
torches lit by their much-loved predecessors. 
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With the exception of the Society of Arts, no institution 
of the country has been so successful in initiating 
scientific reform as the British Association. A Com- 
mittee was appointed in 1874 (the present writer is proud 
to think he was a member ot it) for improving science 
teaching in schools, and another for improving mathe- 
matical teaching, and although the members of these 
Committees were mostly men of influence, their efforts 
led to no important results for many years. But ten 
years afterwards, the report of a British Association 
Committee on the teaching of science acted on the 
scholastic world like the prince’s kiss in the story of the 
Sleeping Beauty, and in 1901 the British Association 
proceedings in the new Education Section acted in much 
the same magical way in relation to the teaching of 
mathematics. Many mathematical masters were feeling 
hopeless about reform, but without jealousy, with great 
enthusiasm, with the most wonderful forgetfulness of 
differences in small matters, they joined together to 
assist the British Association Committee of Mathe- 
maticians. There can be no doubt that this evidence 
of a desire for reform among the schoolmasters had 
a great effect upon the members of the Committee 
who were not in immediate touch with the schools All 
the tact, patience and resourcefulness of a chairman 
eminent for these qualities might have been unavailing 
in dealing with a Committee the members of which were 
all men of great individuality had it not been for the 
schoolmasters’ memorial. Anyone who knows the history 
of this reform must recognise its peculiarly English cha- 
racteristics — the conservative clingir>g to past methods 
because of the recognisable good m them, even among 
the most radical reformers ; the efforts of individuals in 
low and high positions gradually making converts in 
spite of the seeming hopelessness of reform ; the un- 
willingness of men m high positions to lend their names 
to the movement, the virtue of which they were aware of, 
so long as they thought that only unrest and disturbance 
could accompany it ; and their concerted action as soon 
as It was evident that a great reform was possible And 
now, because it has occurred m the English way, we 
know that the reform is real, that it will have a fair 
chance, that it will go on year after year for many a year 
to come This is no case of a thin end of a wedge, for 
no force is really required. U would be bad policy to 
make too great a change at once Freedom has been 
given to teachers, a freedom much sighed for, a freedom 
which will create enthusiasm Those who are most 
determined to make the reform complete are most 
anxious to proceed cautiously and to smother in- 
temperate zeal John Perry 


Tf/E THEORY OF THE GAS MANTLE. 

A NUMBER of papers have been recently published 
which deal, either directly or indirectly, with the cause 
of the high efficiency of the incandescent gas mantle ^ 
Space does not permit us to enter at all fully into the 
details of these papers, but it is of interest to consider 
some of the questions which they raise. 

The high luminosity of the mantle and its still more 
remarkable dependence on a particular composition have 
lone been recognised as facts calling for some special 
explanation, and many have been the hypotheses advanced 
to account fbr them The simplest of these is that which 

> Theane dca Auerlichtea," by W Nernit and E Boae {Phynkal- 

tsche Zrttschnft, K^on, i sSg) 

"Theorv of the Incandescent Manila, " by A H White, H Russell 
«nd A F. Traver i/oumaf Ctts IjiJivii p Bjg, and UxIk p Hg») 

"Theory of the Incandescent Mantle," by A H White and A F. 
TrsivrriJai^rfi Snc. Ittdustry^ 190a, nxi p 1012). 

"The Conditions EVcLerminatwe of Cheimcal ChanBe and of Electrical 
Conduction in Gases and on the Fhenomene of Luminosity," by Prof 
H. E Armstrong, F R S. {The Chfrrncal May 23 and 30, im) 

" The History of the Invention of IncRndescent Gas Lighting/ by Auer 
von Welsbach ( 7 'Ae' Chtmteal AT/uw, May 30, 1902, p 234) 
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regards the mantle’s luminosity as an ordinary high 
temperature effect ; as showing how the phenomena 
are accounted Tor by this explanation! we may quote 
the view put forward by Mr J, Swinburne {Journal of 
the Inst. Elect. Eng., vol xxvii. p. i6i). Mr Swinburne 
will have nothing to do with selective emissivity, but 
states that ** all bodies ” (presumably solid bodies) '* at 
the same temperature give out light of the same colour” 
The Bunsen dame, he argues, in which the mantle is 
immersed, is extremely hot, and the mantle’s luminosity 
IS due to Its very nearly attaining this temperature. A 
bad radiator (such as thoria) will reach the same temper- 
ature as the flame, but as it radiates so little energy will 
give but little ligjht , what light U does give, however, 
will be of high luminous efficiency A good radiator 
(such as cena) will radiate energy so fast that it will not 
attain anything like the flame’s temperatuie. It is, 
therefore, only necessary to add sufficient cena to the 
thona to increase the emissivity enough to get a good 
quantity of radiated energy, but not enough to lower 
the temperature unduly, in order to get a composition 
giving a brilliantly luminous mantle. This explanation 
does not appear to us sufficient, especially when one con- 
siders that it IS polished, and not white, bodies which are 
bad radiators, so that if it is legitimate to argue from 
their behaviour at low tempeiature, thoria would be 
expected to be but little inferior as a radiator to cena or 
even carbon Also there seems some reason to think 
that selective emission is more probably the rule than 
the exception (see, for example, the work of Nichols and 
niakcr, published m the Physical Renaew) 

Le Cnfttelier and also Nernst {loc cit \ arrive at the 
same final result as Mr Swinburne — namely, that the 
mantle is so bright because it more nearly approaches 
the temperature of the flame than any other body similarly 
placed — but by a different argument The experiments 
which they made led them to conclude that the emissivity of 
the mantle is poor in the region of the red rays , hence there 
15 little energy lost in non-luminous radiations, and the 
mantle can in consequence come up to the high temper- 
ature of the flame, at which it begins to radiate well, 
especially in the region from the green to the violet The 
selective emfesivity of the mantle material has therefore 
a double effect , it increases the luminosity at a given 
(high) temperature, and it enables the mantle to attain a 
higher temperature than a black body, because the total 
loss of energy by radiation is diminished. Bunte, on 
the other hand, claims that the assumption of selective 
emissivity is unnecessary, and that the mantle is at a 
higher temperature ihatt the flame {Berichie Deut Chem. 
Ges , 1898, j 5). This view is supported by experiments 
he performed, in which different substances were raised 
to incandescence in pairs in the inside of an electrically 
heated tube , no appreciable difference could be observed 
in the light given by carbon, thoria, cena or the material 
of the mantles. It remains to be explained how the 
temperature of the mantle can be higher than that of 
the flame This is due, he and Killing suggest, to the 
catalytic action of the cena, which, by oscillating between 
a low and high state of oxidation, increases the rate of 
combustion at the mantle surface and so raises its 
temperature The thona is necessary, according to 
Killing, to give a large surface over which the cena 
molecules are spread : and Bunte suggests that it also 
acts as an insulator between the cena molecules, enabling 
them to maintain the high temperature that their catalytic 
action produces. 

Obviously, the sin^lest method of testing the accuracy 
of some of these different hypotheses is to measure the 
temperatures of mantles of different composition An 
attempt to do this has been made quite recently by Messrs. 
White, Russell and Traver {loc, n/.). The temperatures 
were measured by means of small thermocouples, and 
(by making measurements with couples of different sizes 


and so obtaining data for extrapolation) they claim to 
have arrived at a method giving with considerable 
certainty the temperatures of flame and mantle Even 
if the accuracy of the absolute values thus obtained be 
impugned, the relative results are not so subject to the 
same objections These experimenters find that the 
temperature of the mantles and flame is from 1500° C to 
1700'’ C , that the mantle is at a slightly lower temper- 
ature than the flame and at very nearly the same 
temperature whatever its composition ; and, especially, 
that a pure thoria mantle is at a slightly higher temper- 
ature than one of thona and ceria Some actual results 
illustrating these points may be quoted from their 
paper — 


Coinpaslilon of 
Xlantle 
Per cent 

100 thona 
99 5 thona 
iSc o 5 cena 


Temperaiure of 
Mamie 
C 

. 1560“ 


} • >5“’ 


Temperature of Candle-potver 
flame per Bq in 

C 

1630'’ . 3 8 

>630" ... 34-0 


The mantles used are said to have been identical 
m every respect except in their chemical composition. 
The differences in temperature are not very great, but, 
such as they are, they do not harmonise with the theory 
of le Ch&tciier and Nernst, since they show the thona 
mantle to be the hotter , at the same time, they support 
this theory as against that of Bunte by showing the 
mantle to be at a lower temperature than the flame 
The results also support the views of Mr. Swinburne, 
which require that the order of the temperature should 
be the same as that observed In some other experi- 
ments, the results were less conclusive, the illumination 
varying from 2 5 to 48 candles with practically no tem- 
perature difference Mantles with a high percentage of 
cena were not tested The authors themselves conclude 
that the illumination is to a greater degree a specific 
function of the material than it is of the temperature, 
and that the particular ihona-cena mixture is a solid 
solution capable of transforming the heat of the flame 
into light more economically than any other substance 
yet known 

If this explanation is to be accyjted, the mechanism 
by which this transformation is effected remains to be 
explained In that part of the paper by Prof H. E. 
Armstrong {loc cti.) which deals with the question of 
luminosity, we find a suggestion as to what this mechanism 
IS Prof Armstrong’s paper is of a comprehensive and 
far-reaching character, dealing with many things besides 
luminosity in general and that of the mantle in particular, 
but It 15 only its bearing on these questions that we can 
consider here Prof Armstrong thinks that “luminosity 
and line-spectra are the expressions— the visible signs — 
of the changes attending the formation nf molecules from 
their atoms, or, speaking generally, that they are con- 
sequences of chemical chan^es^^ Applying this to the 
Welsbach mantle, after referring to Bunte's hypothesis, 
he says, “this undoubtedly must be the case, but 1 
would go further, and regard the chemical changes 
occurring at the surface as the direct seat, or origin as it 
were, of the luminosity. Probably a higher oxide is 
alternately decomposed and reformed — in other words, 
the process is one of oscillatory or recurrtnt oxidation ” 
This process, then, gi\es direct birth to the luminous 
radiations and accounts for the high efficiency of incan- 
descent oxides generally, such as the lime and zirconia 
light and the Nernst glower A somewhat similar con- 
clusion IS arrived at by Dr Auer von Welsbach {loc at ), 
who considers that the cena when in one or other state 
of oxidation can form a compound with the thona : 
hence ** if reduction takes place, there is also decomposi- 
tion, and if oxidation, there is recombination of these 
elements ; these reactions may go on several million 
times a second, and molecular shocks are produced 
which give rise to luminous oscillations of the ether, and 
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the body become! incaildeBcent." Both Prof. Armstrong 
and Dr. Wcisbach attribute the importance of the 
special composition of the mantle to this particular 
mixture forming a solid solution of a dilution favourable 
to the occurrence of the oscillatory changes. 

We have endeavoured to put forward a summary, of 
oecessity brief, of some of the principal theories which 
have been advanced to account for the luminosity of the 
mantle. Although it is true that some of these theories, 
if regarded a» individually sufficient to account for the 
phenomena, lead to conclusions mutually inconsistent, 
yet there is no reason why they should not all contain 
ftome part of the truth, unless the eKperiments of Messrs 
White, Russell and Traver be considered as sufficiently 
conclusive against the idea of the mantle being hotter 
than the flame. Such a result does not preclude the 
possibility of catalytic action, for the additional energy 
thereby developed may be all dissipated in luminous 
radiations, [t seems that the most satisfactory explan- 
ation that the present experimental data justify is that 
the high luminosiiy is due to a combination of the good 
radiating power, (he hifijh temperature and the selective 
emissivity of the mantle. The first accounts for the high 
candle-power at the temperature attained ; the second, 
which IS due partly to the selective emissivity diminish- 
ing the useless radiation losses and partly, no doubt, to 
the catalytic action of the ceria molecules, is responsible 
for the high luminous efficiency of the light, so farvas 
this is a function of the temperature , whilst the third, 
most probably due to the recurrent chemical changes, 
accounts for the high luminous efficiency so far as it is a 
function of the material. Thus all these causes, operating 
together and assisting one another, combine to produce 
one of the most efficient artificial illummants that the 
ingenuity of man has devised 

Maurice Solomon 


THE EXPLANATfON OF A PEAf AFFABLE 
CASE OF GEOGRAPHICAL DliyTRIBUTlON 
AMO^G FISHES 

M ost text-books and papers discussing geographical 
distribution have made much of the lange of a 
genus of small Ashes, somewhat resembling trout, the 
Oalaxias, commonly described as true fresh-water 
forms, which have long been known from the extreme 
south of South America, New Zealand, Tasmania and 
Southern Australia The discovery, within the last few 
years, of a species of the same genus in fresh water near 
Cape Town, whence it had previously been described as 
a loach by F de Castclnau, has added to the interest, 
and has been adduced as a further argument in support 
-of the former existence of an Aniarciic continent In 
alluding to this discovery when discussing the dis- 
tribution of African fresh-water fishes in the introduction 
to my work “ Les Poissons du Bassin du Congo," in 1901, 
I obsened that, contrary to the prevailing notion, all 
species of Galaxias are not confined to fresh water and 
that the fact of some living both in the sea and in rivers 
suffices to explain the curious distribution of the genus , 
pointing out that in all probability these fishes were 
formerly more widely distnouted in the seas south of the 
tropic of Capricorn and that certain species, adapting 
themselves entirely to fresh-water life, have become 
localised at the distant points where they are now known 
to exist Although as recently as October last the dis- 
tinguished American ichthyologist D. S Jordan wrote 
i^Saence^ xiv p. 20) We know nothing of the power of 
Oalaxias to survive submergence in salt water, if earned 
in a marine current,” it is an established fact, ascertained 
some years ago by F E. Clarke in New Zealand and by R. 
Vallentin in the Falkland ls\Andstlh?itGa/axtasa^/e»uaft/s 
lives also in the sea. In New Zealand, it periodically de- 
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acends to the sea, where it spawns, from January to March, 
and returns from March to May. In accordance with these 
marine habits, this species has a much wider range than 
any of the others, being known from Chili, Patagonia, 
Tierra del Fuego, the Falkland Islands, New Zealand, 
Tasmania and Southern Australia 

1 now wish to draw atientinn to a communication made 
by Captain F W Hutton in the last number of the 
7 ransaciians of the New Zealand Institute (xxxiv. p. 198), 
a Marine Galaxias from the Auckland Islands." 
This Ash, named Galaxias M/anst^ was taken out of the 
mouth of a specimen of Merganser australis during the 
collecting excursion to the southern islands of New 
Zealand made in January, 1901, by His Excellency the 
Earl of Ranfurly 

It IS hoped that by giving greater publicity to these 
discoveries, the family Galaxiicue will no longer be in- 
cluded among those strictly confined to fresh waters and 
that students of the geographical distribution of animals 
will be furnished with a clue to a problem that has so 
often been discussed on insufficient data. As observed 
by Jordan {Jc\ '‘all anomalies m distribution cease to 
be such when the facts necessary to understand them are 
at our hand " 

Of the fresh-water species of Galaxias, eight are known 
from New Zealand and the neighbouring islands, seven 
from New South Wales, three or four from South 
Australia, one from West Australia, two from Tasmania, 
seven from South America, from Chili southwards, and 
one from the Cape of Good Hope 

G- A Boulenger. 


LOCAL MAGNETIC FOCUS IN HEBRIDES 

I N the course of a recent survey in the Hebrides, 
Captain A Mostyn Field, in H M.S. Researcky 
found and examined an area m the entrance of East 



broken line. 
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Depth of water over area from 15 to 17 falhomi. 

Loch Roag, Lewis, where there is considerable local 
magnetic disturbance. A plan showing the deviation 
from the normal declination of the compass needle at 
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different positions in the area is here given, and will 
probably be of interest. Unfortunately, no special 
magnetic instruments were on board, and therefore no 
observations on the dip or force could be made. It is 
hoped to complete the observations later. The maximum 
deviation is ii^ W 

The remarkable point in this instance is not only the 
magnitude of the disturbing force, the depth of water and 
therefore the distance of the compass from the bottom 
being loo feet, but that the north point of the needle is 
repelled from the apparent line of magnetic disturbance, 
and not attracted towards it as is usually the case in 
northern latitudes. W. J. L. Wharton. 

Admiralty, November 15. 


THE NEEDS OF fCINCS COLLEGE, 
LONDON 

A PUBLIC meeting was held on Wednesday, 
November 19, under the presidency of Lord 
Selborne, to assist the appeal being made to secure the 
adequate endowment and equipment of Kln^’s College, 
London. Many men prominent in every department of 
human learning were present, among whom may be 
mentioned the Bishops of London and Rochester, Lord 
Glenesk, Sir A W. Rucker, F R S., Sir John Wolfe 
Barry, F R S , Sir Philip Magnus, Sir W H Preece, 
F R.S , Mr A. Siemens, Profs. Jeffrey Bell, W. G Adams, 
F.R.S., J M Thomson, F R.S., W. D Halliburton, 
F R.S., W H Hudson and D S Capper 
The following message from the King was read by the 
Bishop of London — 

“ His Majesty is thoroughly m sympathy with the pro- 
posal to raise by subscription a large fund for the endow- 
ment of King's College as a constituent of the newly- 
developed University of London, and wishes the move- 
ment for that purpose all success " 

The Prime Minister also sent a letter in support of 
the appeal He remarked, in the course of the letter, that 
It would be a serious misfortune to the interests of 
higher education in the metropolis if, through the burden 
of debt and the want of proper endowment, King's Col- 
lege was not able to do its part in the great work which 
1 trust lies before the reconstituted University Higher 
education cannot be made self-supporting, and is, 
nevertheless, one of the greatest of our national needs ” 
Lord Selborne, in explaining the objects of the meet- 
ing, referred in high terms of praise to the work accom- 
plished m the past by King's College in training men 
adequately to undertake a noble part in the civilisation 
and humanisation of the world. During the course of his 
remarks, he referred to the value of science in the follow- 
ing words, which we quote from the Times report — 

They were met to try to help King's College to go on in 
the future preaching the gospel of learning and of work, the 
gospel of research and applied science on which the real 
strength of the Empire was built. Was it a great thing that 
King's College, with its history and distinctive features, should 
appeal to them for that endowment which was absolutely 
necessary ? That effort was only part of a great movement 
through which they were passing at this moment. There was 
^ fresli wave of enthusiasm for university teaching sweeping 
■over the land. In London, in the provinces, there were move- 
ments for the extension of univerBilies, for the founding of 
universiuea, for the development of higher education. Why? 
He thought it was because there was a general belief that m 
the university teaching of this country men were taught what 
they wanted to know by men who knew how to teach They 
felt that the higher part of education was not lost sight of in 
these universities, certainly not in King’s College 

It was unanimously resolved, on the motion of Sir 
IL jebb, 

"That, in view of the distinguished services which have been 
rendered by King’s College to higher education and research in 
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London, it is of the highest importance that the work of the 
College, in its new connection with the University of London, 
should receive support adequate for Us effective continuance and 
progress.” 

In seconding the resolution. Sir J W. Harry said — 

It was necessary to bring before all interested in the wellbeing 
of the University of London the absolute necessity of the culti- 
vation of science and the promotion of research They knew 
the story of the exultant professor who said he was inves- 
tigating a subject which could not be of any use to anybody, and 
that was why he was so much interested in it Hut that was 
probably only a partial view of that professor, as experience 
showed that researches which appeared to be of no praclical 
use often turned out to be most valuable adjuncts to human 
knowledge What was wanted was not merely to educate 
workmen in a technical way, but to educate masters and 
director*. There was no longer a possibility of ihe great manu- 
factures of this country being conducted succes'.fully without 
scientific knowledge from Lop to bottom of the whole of the 
people engaged 

A resolution proposed by the Bishop of London and 
seconded by Sir Douglas Fox pledged the meeting to 
use every effort to raise a sum sufficient to secure “ the 
liberal ion of the College from debt, the maintenance of 
the efficiency of the College in laboratories and equipment 
for higher teaching and research, and the adequate en- 
dowment of Its professorships ” 


NOTES 

It is with deep regret that we announce the death of Sir 
William Rol>crts-Au5tcn, K C fl , F R S , on Saturday last, at 
the age of fifty-nme. 

The Academy of Natural Sciences of Philadelphia has, on the 
recommendation of its special committee, consisting of Messrs. 
Theo D. Rand, Amos P Drown, R. A F Penrose, jun , and 
H, F Osborn, has conferred the gold medal of the Hayden 
memorial geological award for 1902 on Sir Archibald GeiWie, 
F R S 

The trawling vessel s.s Hitxhy, which has been chartered and 
fitted out by the Marine Uiological Association for service in 
connection with the International NoiLh Sea Investigations, 
will be alongside Fish Wharf, Ddbngsgate (by London Bridge) 
dtUHig the afternoon of Tuesday next, December 2 The presi- 
dent of the Association has issued invitations to an inaugural 
inspection of the vessel to be held on that day 

A NEW building to accommodate the French Academy of 
Medicine was opened on Tuesday, M Loubet and M Chaumie, 
Minister of Education, being among the guests present Dr A 
Riche, president of the Academy, gave an address upon the 
history of the Academy and the contributions made to medical 
science by its members “The Academy is happy,” he is 
reported by the Times correspondent to have said, “to take 
possession of a dwelling worthy of France, which it owes to ihe 
liberality of the Government of the Republic, and whereby it 
obtains the means of better serving the mtcresis of the public 
health.” 

The formation of a British committee to take part in the 
movement for the erection of a meinoriai statue of the late Prof. 
Virchow at Berlin was referred to a fortnight ago (p. JS). 
The inaugural meeting of the committee was held on Friday last, 
when Lord Lister, who was in the chair, described the origin 
of the movement and the ready support that has been given to 
it. A general committee has been formed containing nearly one 
hundred names of men distinguished by their work in various 
branches of natural science and medicine ; and a form of appeal 
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hu been decided upon. At Frldey’e fneeling, Lord Lister was 
appointed chairman of the memorial committee ; Lord Avebury 
hon treasurer; and Sir Felix Scmon hon. secretary. It is to 
be hoped that the response to the appeal for BubBcriplLons will 
be prompt and generous, so that Great Britain may take a 
worthy share in the erection of a monument to a man whose 
genius was used to benefit the whole world. Contributions 
should be sent to " the Hon Treasurer of the Virchow Memorial, 
care of Messrs, Robarta, Lubbock, and Co., 15 Lombard 
Street, London, E.C.,” who will send an acknowledgment to 
the individual contributors When the list has been closed, the 
hon treasurer will forward the amount to the treasurer of the 
Berlin committee, together with a list of the contributors, but 
the amount of the individual contributions will not be stated 
All who appreciate Virchow's services to science and humanity 
should, therefore, not hesitate to pay their tribute to the memory 
of one of the greatest men of our time 

Thb Liverpool correspondent of the Central News states that 
the Nobel prue of 3000/. for researches in connection with 
malaria will be a personal one to Major Ross, principal of the 
Liverpool School of Tropical Medicine According to the 
Stockholm correspondent of the Datly CkromeU^ the prize for 
medicine will be awarded to Prof Finsen, the Danish discoverer 
of the treatment by red light for lupus, and the prize for physics 
to Prof S. A. Arrhenius 

The directors of the Ben Nevis Observalones intimated, in a 
memorandum dated June, 1902, that the observatories at the ] 
lop of Ben Nevis and in Fort'WiJliam were to be discontinued 
at the beginning of October, 1902 But, m consequence of a 
proposal by the Treasury to make an inquiry into the adminis- 
tration of the grant to the Meteorological Council, it was 
widely felt that an effort should be made to keep the observ- 
atories at work until the inquiry had been completed The 
directors are now able to state that they have succeeded in 
obtaining the necessary funds, and that there will be no stop- 
page of the work at the observatories until October, 1904 , that 
IS, the work will go on as hitherto for at least two more years 
One generous donor is to provide the whole funds necessary for 
the second year This prolongation will give ample time to 
make such arrangements as may be consequent on the report of 
the committee of inquiry. 

A vioi ENT shock of earthquake is reported to have occurred 
during the night of November 20 at Oued Marsa, in Algeria. 

Dr Gilbert T Mohuan has succeeded Prof W P Wynne, 
F.R S., as editor of the Journal of the Chemical Society 

The inaugural address prepared by Mr. J Swinburne, 
president of the Insiitution of Electrical Engineers, will be 
delivered at an extra meeting, to be held on Thursday, 
December 4. Mr. Swinburne's illness prevented the address 
from being read at the meeting of the Institution on 
November 13. 

Owing, u is supposed, to a defect in the heating apparatus, 
a fire broke out at midnight of November 18 in the Zoological 
Gardens at Amsterdam, The outbreak started in the birds’ 
gallery, the centre of which is occupied by rare apes. Fortun- 
ately, the loss of life was not great, though Keetje, the popular 
female orang-utan, was suffocated. 

Lord Edmond Fiizmaurick, M.P , chairman of the Wilts 
County Council, at the last meeting of the Council made a state- 
ment with regard to his negotiations with SirEklmund Antrobus 
respecting Stonehenge Though nothing has yet been definitely 
decided upon, Lord Edmond expects to be able to place before 
(he Council, in February next, a scheme to arrange saliafactorily 
for the future of Stonehenge. 
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Prof. Guido Cora informs us ihat a severe snowfall has « 
occurred in several parts of Piedmont. At Costigllole d’Asti, 
during the morning of November 19, the snow attained a height 
of a foot (30 cm,) in the most exposed spots. Another fall of 
snow took place on November 20-21. During the nights, the 
temperature hns been very severe, and in the morning of 
November 23, at 6 a.m , the thermometer reached - 7° C , an 
extraordinarily low temperature for such a season. In Alessan- 
dria and Ivrea, also on November 19, the fall of snow was 
20 cm and 30 cm. thick 

A 1 REMATORlUM, established by the London Crematorium 
Company (Limited), was opened at Golder's Green, Hendon, 
on November 22, when an address was given by Sir Henry 
Thompson. The crematorium at Woking is too far from 
London to be of much use to the metropolis, but it is hoped 
that the institution now available, being within five miles of the 
Marble Arch, will do much to supply a real deficiency. 

The Athenaeum announces that the Vienna Academy of 
Sciences is making the necessary preparations for a fifth expe- 
dition out of the funds placed at Us disposal by the Trcitzsche 
Stiftung It IS to start in January, 1903, under the leadership 
of Ilofrat Franz Steindacher, the director of the Vienna Natural 
History Museum. Dr. Pentor, of the same institution, will 
accompany the expedition as entomologist, and Othinar Reiser, 
the director of the Bosnian Museum at Sarajevo, os ornithologist 
The expedition will land at Paranagua, in Brazil, and thence 
proceed to the study of the fauna of the hitherto unexplored 
districts of Pmuhy and Maranhao. 

A cORRFbi-ONDENT writes ■ — "A semi-official announcement 
in the Tfansvaal Leader of October 23 records the formation of 
a regularly constituted Department of Agriculture in the Trans- 
vaal, with Mr K. B Smith, the recently appointed agricultural 
adviser to Lord Milner, as director Forestry will be repre- 
sented on live staff by Mr, Chas E, Legal, of Edinburgh 
Universiiy, from the Cape Forestry Department ; fruit by 
Mr Davis, late manager of Mr Rhodes’s fruit farms , and 
poultry by Mr. Dourlay, from England. A veterinary branch 
has been created, but the appointment of principal veterinary sur- 
geon has not been filled. The Agricultural Journal was taken 
in hand some little time back, Mr. Burton being editor. The 
appointment of a forester has not been made a moment too soon, 
for he must select a suitable place and set about establishing a 
Government nursery of fruit and forest trees on the lines of the 
Government nurseries at Tokai, near Cape Town, where s|:»ecial 
attention is paid to the propagation of the splendid indigenous 
timber trees of South Africa It is much better to plant 
stretches of veldt with wattles and gums than not to plant them 
at all ; but where these grow, yellow-wood, laurel, assegai. Cape 
ash and white pear will also grow, than which there is no 
better limber for caUnet and waggon work Afforestation 
should go hand in hand with irrigation in conserving the rain- 
fall of the country.'’ 

In the opening address which Sir William Preece delivered 
I at the Society of Arts on November ig (published in the Journal 
' of the Society for November 21), he showed that the commer- 
cial conduct of industrial processes arising from the practical 
application of discoveries follows distinct laws, which may be 
said to constitute a science of business. Selecting the industries 
of water, gas, railways and telegraphs, a series of diagrams 
was given to exhibit graphically the comparative rates of growth 
of capital, revenue and expenditure. Several directions In which 
advance is necessary if Great Briiain is to compete successfully 
with other progressive nations were mentioned In the course 
of his address, Sir William Preece said : — "The Germans have 
an admirable Intelligence Department ail over the world. If 
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uy «lectnc development is foreshadowed or suggested in any 
one of oar colonies, especially those in which my firm acts as 
consulting engineer, we at once receive intimation of the fact 
from Germany and often from America. We never once have 
received similar information from any British source I I have 
endeavoured, to the best of my ability, on every occasion to 
point out that the retardation m commercial progre<;s in the 
United Kingdom is not due so much to want of scientific edu 
cation in the men as in the masters It is the masters who have 
allowed the Americans and the Germans to oust them out of 
their own markets, not by any superiority in the quality of their 
goods, but by lower prices, by superior knowledge of the 
demands of the markets, by the establishnient of new markets, 
by better direct communication with foreign countries, by 
superior methods of business ways, by establishing regular 
intelligence departments, and, above all, by possessing and 
exercising superior commercial technical knowledge. There is 
a science in business as in manufacture. We want our business 
men to be technically educated Their brains must be trained 
as the Germans have been trained — to guide their business 
habits by language, observation, generalisation and common 
sense They must lay aside the habits of their fathers It 
IS very satisfactory to find our new Universities establishing 
commercial faculties.” 

Wk have received from Mr G. G. Davis, director of the 
Meteorological Service of the Argentine Republic, vol xiv 
(1901) of the Anales (xi + 520 large quarto pages) At the time 
of the last published organisation report (1897), the system 
embraced 156 stations of various classes, including a few in 
Paraguay , six stations are provided with self-recording instru- 
ments of the most approved patterns, and the observations are 
all taken and reduced with much care. At four of the principal 
observing slalions, elaborate discussions of the climate, under 
each element, are published in the volume in question, and 
form a very valuable contribution to the meteorology of South 
America 

Wr learn from the 1 Report on the administration of the 
Meteorological Department of the Government of India in 
1 901-2 that at the end of the year the total number of observ- 
atories was 2^5, of which 1S6 were maintained by the Govern- 
ment Seven only were of the first class, furnished with auto- 
matic instruments for continuous records of the various meteor- 
ological elements Rainfall was observed at 2389 stations, and 
seismological observations were satisfactorily recorded by means 
of Milne’s self-registering instrument at three stations , the curves 
of the latter have been forwarded to the Earthquake Investigation 
Committee of the British Association The movements of the 
upper clouds by means of photogrammeters have already been 
published for Allahabad , similar observations have recently 
been made at Simla, and the results are ready for publication 
The important work of collection of observations from ships’ 
logs has been continued with much activity at Bomliay and 
Calcutia, and results are utilised in the preparation of pilot 
charts, giving month by month the normal meteorological con- 
ditions over the Indian seas These seas were remarkably free 
from severe storms during the year ending March 31, 1902, 
there being only seven disturbances, of which four were of 
slight intensity ; due warning was given in all cases to the ports 
concerned 

The most recent addition to the valuable senes of wind charts 
published and in preparation by Lhe|Meteorological Office shows 
the mean direction and force of winds round those parts of the 
coasts of South America which lie south of the equator ('* Wind 
Charts for the Coastal Regions of South America,” Meteorological 
Office Official Publications, No. 159). The coastal regions are 
broken up into areas from two to five degrees "square,” and in 
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each is shown a wind rose, represented by arrows which fly with 
the winds and show the frequency of the winds by their length, 
and the force by their thickness The charts embody the results 
of 264,639 observations of wind, the numbers r.inging from 
20,033 for September to 24,072 for January In addition ter 
the wind roses, mean isobars are given for the same areas The 
alias forms an advance part of the senes of charts for the South 
Atlantic Ocean and the eastern margin of the South Pacific 
Ocean, in course of preparation under the direction of 
Commander Campbell llepwurth. Maps of this kind furnish 
material to the investigator eis well as to (he navigator which is 
absolutely inaccessible elsewhere As illustrating the unique 
value of such charts, the light thrown on the distribution of 
cyclonic winter rainfall far up the east coast of South America 
may be mentioned, a distribution which no charts of mean 
pressure would account for We look forward with the more 
interest to the completed charts of the South Atlantic, inasmuch 
as they will give a still more extended opportunity of studying 
the external relations and internal economy of an oceanic area 
of low mean pressure 

We have received from Messrs J W Gray and Son a 
pamphlet on scientific protection against lightning, written by 
Mr. A Hands The writer gives a careful explanation of the 
principles which must be observed in erecting lightning con- 
ductors ; as the pamphlet is written m non-technical language. 
It is to be hoped iL may be the means of disseminating inform- 
ation amongst the public, since there are few subjects on which 
more ignorance and superstition exist The importance of 
careful protection may be gathered from the fact that Mr 
Hands estimates the damage caused annually by lightning in 
this country alone at from 50,000/ to 100,000/ 

The Engifinrini^ Afai^aztne for November contains an inter- 
esting review of wireless telegraphy from the pen of A F 
Collins The writer gives a brief historical and explains 

the theoretical basis of the subject, and then proceeds to a 
detailed examination of the different systems of Hertzian tele- 
graphy which have been developed in Ihe'past few years. Those 
who have attempted to follow the development know that the 
number of workers has been large and that each has evolved a 
system having certain distinctive features, and they will welcome 
an account which dcscnlies and illustrates the peculiarities of 
each Mr. Collins describes the systems worked out by Mr 
Marconi in England, Messrs ^taby and Arco and Braun in 
Germany, Messrs. PopofT and Ducrelet m France, Messrs 
Fessenden ami de Forest in America, Senor Severa in !npain, 
and the repeating system tried by M Guarmi m Belgium 

Dif Z€it\ch> ift fur das gtsammtt Brauwe^tn publishes a highly 
interesting notice, by Dr. Klocker, of Prof Emil Chr Hansen, 
written on the occasion of the celebration of the twenty-five 
years' connection of the eminent investigator with Carlsberg. 
Hansen’s early years shadowed nothing of the career which he 
ultimately carved out for himself in the scientific world , indeed, 
a talent for portrait painting led him to migrate from his home 
at Kibe to Copenhagen with the intention of studying art 
Here, however, he worked hard at science, and after (>assmg 
his examinations at the Polytechnik, he devoted his ability 
and indomitable energy to botanical studies, and in 1876 he 
o'Utained the gold medal of the University for hia treatise on 
Danish manure-moulds. In iS 79 p he was appointed director of 
the i^hysiological department of the Carlslierg Laboratory, 
founded by the enlightened brewer, J C Jacobsen Hansen’s 
work on yeasts has made his name known m every quarter of 
the globe, and his methods and discoveries have inaugurated a 
new era ID the history of brewing. In the new Fermentation 
Institute opened about two years ago, of which Hansen is 
director, neither money nor skill has been spared to supply him 
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and hU able aaaisiant^, Drs Kldclcer and Schionnlnf^, with 
very possible facility for carrying on researches which havi: 
rendered Carlsberg ao famous The scientific world, indeed. Is 
apt to forget, dazzled by the renown of the laboratory, that a 
successful brewery exists at Carlsberg which originally called 
into existence and supplied the wherewithal for the equipment 
and conduct of Hansen’s Institute. 

The firms oflleracus, of Hanau, and Dr Siebcrt and Kuhn, of 
Caaael, have undertaken the commercial manufacture of 
&c , from quartz The quartz is melted in an oxyhydrogen 
furnace, and worked and blown to the desired shape. At 
present, the coat of these quartz vessels is somewhat high, but if 
their use becomes at all general, it is hoped that it will be 
possible to considerably reduce it. The accompanying photo- 
graph, taken from the Zeitschnftfm Elektrochemieoi November 
13, shows one of the vessels made by these firms ; it will be seen 
that the art of turning out such finished work as in glass blowing 
has not yet been attained We recently pointed out some of the 



valuable properties that quartz vessels possess, in a note on a 
paiier by Mr Hutton on the fusion of quartz in the electric fur- 
nace ; we do not know whether Mr. Hutton's process has been 
taken up as yet with a view to its commercial use It is a ma'tcr 
for regret that this new and possibly very inqxirtant industry is 
apparently to be added to those which our manufacturers at 
home lack either the ability or energy to tackle with success 

From the Keport of the Medical Officer of Health for the 
City of London, we gather that a commendable sanitary 
supervision is being exeicised within the City area A detailed 
ins^^ecLion of kitchens of restaurants, *i.c., was commenced early 
in the year With regard to tuberculosis, the Medical Officer 
says — “Although probably not the most important, there can 
be little doubt as to the ciusil eflect of tuberculous meat and 
milk,” and 24 samples of milk were examined by Dr. Klein fur 
the presence of the lubercD bicillus, but with negative results. 
During 1901, of 392 samples of milk analysed, 2f 2 per cent, 
were found to be adulterated , but of 30 samples of milk taken 
from the churns on their arrival at the railway stations from ihe 
country, alt were of excelltfutquility, shoviug thit it la the City 
dealer who is the delinquent 
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We have received riom the author, Dr. R. von Wettiteln, a 
copy of an essay onneo-Lamarckum and Us relation to Darwiniam, 
published in the SU^ungtbtrxchU of the German Association of 
Naturalists and Artists. 

The whole of parts lii. and iv. of the Bulietin of the Society 
of Naturalists of Moscow IS devoted to an elaborate and pro- 
fusely illustrated memoir, by Monsieur N K. Kolizoff, on the 
development of the skull of the lamprey, Prtrofnyion planer$^ 
in relation to the doctrine of the segmentation of the vertebrate 
head It is concluded that the lampreys and their immediate 
relatives are descended from an ancestral form — the hypothetical 
Octolrema — furnished with eight pairs of gill-alUs, This, in 
turn, was derived from an earlier form with a still larger number 
of sht« 

To the issue of La Btlgique. ColofiiaU of November 9, Dr. 
Forsyth Major contributes some important notes on the okapi 
skins and skeleton received from the Congo Free State in 
Belgium, and placed at his disposal for description The 
specimens appear to demonstrate that there are two forms of 
okapi, dialinguishable from one another by size, colour, the 
striping on the legs and the proportions of the skull For the 
one represented by the Belgun example'^, the author suggests 
ibc name Ocapia lehiechhi^ in honour of the Sicretary of the 
Interior for Belgium This form is now definitely known to be 
horned in ihe male and hornless in the female , but ihe author 
does not at present consider himself justified in stating that the 
same condition obtains in the form represi^nted by the mounted 
hornless skin in the Natural History Museum, 

In r paper published in the Bulletin of the American 
Museum (vol xvi ait 25), Dr J li. Duerden emphasises the 
imjiorlance of boring algas in the dHintegration of corals 
“Nearly every fragment of dead coral m the West Indies is 
maiked by a number of green specks, indicating the tunnels of 
an alga, and these in time lead to the breaking up of the whole 
nia^s ” The author is inclined to believe ihai boring algas have 
more to do with the formation of lagoons in toral islands than 
has the solution of the corab&ubstance by the carbonic acid 
contained in the water “It is ju^-t in such quiet spots as 
lagoons that the various boring algre would l^c expected to grow 
nrust favourably, and by their incessant raniificalions lead to the 
ultimate disintegration of any block of coral, folJowing it even 
when reduced lo fragments" Nevertheless,]! is not to be 
assumed that this is by any means the sole agency in iagoon- 
formation 

The whole of parts i to ui. of vol. kxvi of Notes from the 
T..cyden Museum is occupied by an important paper on the 
ficsh-waler fishes of Borneo, by Prof L Vaillant, of the Fans 
Museum It appears that the expedition recently di<>pitched to 
Borneo by the Society for the Encouragement of the Scientific 
Exploration of the Dutch Colonies succeeded in ascending a 
river on one side of the island and descending by anotlier on the 
opposite side, thus effecting a complete traverse In spite of 
many difficulties, a large collection of fresh- water fishes was 
made, which includes a number of new species The iinporL- 
ance of the collection lies, however, in the proof affnrded, that 
the fresh-water fish-launa of Borneo differs essentially from that 
of Celebes— notably in the presence of carps (C>prinidE) and 
cat-fishes (Siluridjc), which are totally wanting m the latti r island. 
It IS incidentally mentioned that the fresh-water fi^ihes of 
Palawan and Balabac are intermediate between those of Borneo 
and the Philippines, with a preponderance of Bornean 1) pes 

The publications in a European language of the Earthquake 
Investigation Commiliec of Japan have now reached their 
eleventh number This last issue, which is by Dr, F Omon, 
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treats of the macro- seismic measurements made in ToUio 
between September, 1887, and July, [889 These measurements, 
which are given in tabular forms, refer to the periods, ampli- 
tudes, directions and durations of different earthquakes One 
map shows the origins of the earthquakes which were felt m 
Tokio, many of which are within a radius of jo miles from that 
cityi whilst all, with the exception of two or three, originated 
at a distance of not more than 75 miles. A second map shows 
the distribution of origins of earthquakes which were not felt in 
Xokio The distance of these from that town approximately 
vary between 10 and 130 miles These various origins may 
be divided into zones One of them, which is siiboccanic, 
runs parallel with the eastern coast line. The remainder are 
inland, and practically run from the backbone of the country 
at right angles to the Pacific coast. 

AMONG the recently published memoirs of the Geological 
Survey are two relating to the coal-fields of North Starfordshire 
and South Wales Both are explanatory of the new senes 
Geological Survey maps " The Geology of the Country around 
btokc-upon-Ticnl,” by Mr Walcot Gibson and Mr C 13 Wedd, 
IS accoffipanied by two editions of the map, sheet I2j, one with 
and one without the drift deposits, and both are colour printed 
[ This IS a distinct improvement on the old liand coloured majis, 
and (he execution by tlie Ordnance Survey leaves nothing to be 
desired The jjrice also (tj- 61/ ) is vtiy moderate The 
memoir contains a concise aLCOUiil of the PuLtery Coal field, and 
It will be noticed that the higher portions of the Coal rni asurcs, 
previously regarded as Permian, arc now subdivided and re- 
presenitd on the maps The recognition of their true jiosinon 
has a very impoitant bearing on further Lxplor.ilioiis for coil in 
the northern-midland area The ITiassic and superficial de- 
posits are described, and there is a chajiter on economic and 
applied geology “The (*eology of ihe South Wales Coal- 
field, part Hi , the Country around Cardiff,” is by Mr A 
Strahan and Mr T C CuntrilJ. If is likewise an explanation 
□f the geological map, sheet 263, which at present has been 
issued only in the hand coloured form The area desenhed is 
just outside the limits of the great coal field, but it includes the 
bordering rocks of Lower Carboniferous and Old Red Sand- 
stone, and a little area of Silurian rocks by the Kh)riiney 
Kiver It also lakes in a small [icrliun of Somerset, near Weston- 
super-Mare Resting irregularly on the older formations arc 
the Keuper conglomeraU s and marls, the Rh.ctic beds and the 
Lower Lias A particular description is given of the Rh.elic 
beds, as they first received recognition by the Cjcological Sur\cy 
in the conspicuous headland of Penarth The Glacial and posl- 
(ilacial deposits, the water-supply and economic products re- 
ceive due attenlion, and there is a full bibliography of geological 
books and papers relating to the Soulh Wales Coal-field. 

The Irish gold ornaments which a few years ago were ac- 
quired by the British Museum have been the source of much 
departmental corcespondence and opposed opinions, the excite- 
ment being due rti the fact that these valuable and interesting 
specimens arc lodged in the British Museum rather than in the 
Irish National Museum in Dublin One argument for their re- 
lention in London was that, although they were found in Irish 
there was no proof that they were of Irish manufacturL In 
the current number of the Journai of the Royal Society of An- 
tiquaries of Ireland (part 111 vol xxxii p 2 1 1 ), there IS a paper 
by Mr, R, Cochrane which conclusively proves that these are 
B^nuine Irish objects, and Mr Cochrane concludes that these 
€x VQto objects, especially the golden boat, were connected with 
St Columba’s voyage to Drumceat, in a d 575 or 596, when 
he was accompanied by the Scottish King Aedan, and their 
deliverance from the dangers of shipwreck may have furnished 
the fnottf. There is a note substantially to the same eflect, by 

NO. 1726, VOL. 67] 


the Rev. J M’Keefry, in the same Journal (p. 266) Mr 
Cochrane's paper is illustraterl by a map anrl several illustrations 
borrowed from Mr Arthur J Evans's paper “On a Volivc 
Deposit of Gold Objects found on ihe North wciit Coast of 
{Archaeologta^ vol Iv p 391) 

The first part (pp 424, figs 412) of a new '* Lc hrbuch der 
vergleichendcn Anatomic, " by Truf B Haller, of ihe University 
of Heidelberg, has just been published by the house of (iustav 
Fischer, Jena The work will he reviewed when it|hA5 been 
completed. 

The September issue of Ilinimel und Erdc contains a very 
readable article, from the pen of Dr H Wagner, on natural 
colouring matters ^^a^y interesling facts concerning the early 
history of these colouring mittersare detailed, and the succes'^ful 
attempts at the replacement of several of these by synthetic 
products aie described In another article, by Herr KdrchhufT, 
an account is given of the trials which have been made with 
turbines as nrioLi\e power on ships 

A i-ouRiH edition, revised and enlarged, of Prof R. C. 
Carpenter's book on “ Heating and Ventilating Buildings” has 
recently been published In the review of the first edition of 
the work, in our issue for February 27, l8g6, the aulhor was 
congratulated on producing a really good book on a subject 
seldom irealed scientifically ft is gratifying to find (hit the 
book has met with the success iL deserves In its rcvist^d form, 
il should continuL to lie U'lCJ largely by heating inginters md 
architects Tlic book is published m tins cuunlry by Mcssis 
Chapman and Hal!, Ltd 

The little boolt edited by iTof Perrj, I' R S cimlaining 
an account of the iliscussion on the teaching id m,iLhcmaiics 
which look place at the (jlasgov, niLeling of ilie British Asso 
CMtion in 1901, 1ms reached a second c'diUon Die Imok is 
enlarged by the addition of the Report cjf ihe llnli^li Assncia- 
tion Committee upon the reaLbing of Elementary NUlhem.iUcs 
(drawn up by the clmirman, I'rof i'orsyib, I’ K S ) uhich was 
prt sented at the Belfast inctlmg this year, and of the letter 
addressed to this committee by twenty-two mathematical 
masters in puldic schools The book is pubiisliLd by Messrs 
MacmilLin .and Co , Ltd , at 2 j net 

Till' first ])art of a new volume (the third) of the “Inter- 
national Catalogue of Scicnlifu’ Literature ” has Im n publislied 
The subject is “ Physiology, Including Pharmacology and 
Expeiimcnliil Pathology,” and the second pari of ihn volume 
rcfernnjTto it will be issued shortly The pulilicaLion of ihc 
physiology volume in two parts has been considered advisalde, 
Jnslcail c'f wailing until all the maienal for the year 190I has 
been collected, but in future years, when the organisation of the 
work has been fully developed, the volume on physiology will 
be issued as one publication each year. The gcneial scheme of 
the *' Inlernalional Catalogue” may be judged from Ihc notices 
□f the two volumes on botany and chemistry in N\iuiiE of 
July 3 and September 4 (vul Ixvi pp 217 and 430) The first 
annual issue will consist of thirteen ccmpkle volumes and four 
volumes made up of two [larts each Three nistaliiienls have 
now been publi'shed, and of the remainder of the issue four are 
announced as in the presi and fourteen in prcpriAfion Tlie 
price of the complete issue is iS/ 

Thk products of the decomposition of normal cupnc acetate 
under the influence of heat have been frequently investigated, 
but no perfectly definite results have btcn obtained Messrs 
Harcourt and Angel, as the result of a very careful research, 
have found that the decomposition products arc acetic acid, 
water, cuprous acetate, carbon dioxide, carbon monoxide and a 
residue containing copper, carbon and small quantities of oxygen 
and hydrogen A trace of acetone is aRo obtained as a result 
of the decomposition. 
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Some interesting /acts concerning the velocity of crystallis- 
ation have been found as the result of an investigation by Dr von 
Fickardtj published in the current number of the Zeiticknft ftir 
pkys^kaiischt Chemit The velocity of cryslalliaalion of super- 
cooled beneophenone is diminished to the same extent when 
equimolecular quantities of the most various substances are 
dissolved in it The diminution of the velocity for any one 
dissolved body iSj moreover, not proportional to its concentra- 
tion, but to the square root of this. The regularities which 
have been observed may be utilised in a practical way for the 
determination of the molecular weights of substances dissolved 
in the crystallising medium. 

Anew fortnightly journal — the Biochtmmhcs CentralblcUi — 

IS to make its appearance very shortly. The editor is Dr Carl 
Oppenheimer, and the directors of the undertaking are all men 
well known for their contributions to biochemistry It is not 
intended that the new journal shall serve as a medium for the 
publication of original papers ; its chief object will be to give an 
abstractor all papers dealing with biochemical subjects published 
in ocher journals The only original contributions which will 
find a place in the Ceniralblait will be reviews of the condition 
and progress of small specialised branches of the subject, and it 
is proposed that each fortnightly issue shall contain such a 
r^sum^n The first number will appear early in December 
The publishers are Gebrtlder Borntraeger, Dessauer Strasse 29, 
Berlin S.W., and the yearly subscription is 30 marks 

The examination of the electrical conductivity of a large 
number of substances dissolved in liquid hydrocyanic acid by 
Messrs, Kahlenberg and SchIundt(yi7Mr«o/o/y-’A>j/t a/ Chemistry^ ^ 
October, 1902) has shown that while some salts are not such 
good conductors as their corresponding aqueous solutions, others 
conduct much better Solutions of acicU in liquid hydrocyanic 
acid are generally much pooler conduclors than aqueous 
solutions, and the authors conclude that electrolytic conducting 
power IS essentially determined by the specific nature of the 
compound formed when solute and solvent act on each other 
to form the solution Certain chemical changes which have 
been investigated in hydrocyanic acid solution present remark 
able peculiarities. It is found, for instance, that vhercas 

tnchloracetic acid readily attacks metallic magnesium and 
sodium carbonate, it has no action on zinc or calcium 
carbonate 

The question of the influence of moisture on the combination 
of hydrogen and chlorine has been advanced another stage by 
the recent expenments of Messrs Mellor and Kusaell Great 
precautions were taken to ensure the purity of the gases used in 
the experiments, ihe hydrogen being prepared by the action of 
steam on metallic sodium and the product purified by absorption 
in palladium Pure chlorine was oblained by the electrolysis of 
fused silver chloride After the gases had been left in contact 
with phosphorus pcntoxide fur nine months in the dark, it was 
found that a small spark at once caused a violent explosion, 
and complete combination took place The mixture of dry 
gases could, however, be heated to 450'’ C without explosion 
taking place, whereas a moist mixture in a similar bulb exploded 
at about z6o“ C With the dry mixture it was further found that 
m sunlight no explosion lakes place, but that the combination 
of the gases is very slow, The expcnmenis show clearly that 
the presence of moisture has very considerable intiuence on the 
union of the two gases 

The additions to Lhe Zoological Society's Gardens during ihc 
past week include a Lesser White-nosed Monkey {Cercopithetm 
petaumta) from We«t Africa, presented by Mr. W. A Filbert ; 
a Vervet Monkey [jQtrcopithtcus lalandii) from South Africa^ 
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presented by Mr. C A Rawlins J a Lanner Falcon {Fako 
hnartus) from Egypt, presented by Dixon Bey ; a Globose 
Curassow {Crax globtcera) from Central America, presented by 
the Hon Mrs Lawly ; a Slone Cmlew {CEdtenemus scoiopax) 
European, presented by Mr A W Arrowsmith , eight Dwarf 
Chameleons {Chamaeieon puimlits) from South Africa, presented 
by Miss Kay; a Horned Lizard {Fhrynosoma lornuCt/m) from 
Mexico, presented by Mr. C. W. Farquharson ; seven Viperine 
Snak\.a ( Tropidonotus vtpertnus') European, presented by the 
Rev. F W, Haines; two Smooth-headed Capuchins {Cebus 
/fionar/iu^) from South-East Brazil, a Macaque Monkey 
fynomol^iis) from India, six Mountain Witch Ground Doves 
[Geotry^on enstaia) from Jamaica, two Changeable Lorikeets 
{P(t!ou!era ijermolor) from North-West Australia, a Suricate 
{Siii'ua/a utfadaLtyia) from South Africa, deposited ; an 
English Wild Cow {Bos iax&us) born in the Gardens 


OUR ASTROBIOMICAL COLUMN. 

Astronomical Occurrences in December . — 

Dec I. 

I 

4 

5 

10. 

10 

11-12 Epoch of Geminid meleonc shower 

13 SJni to 1411. 56m Moon occults 5^ Xauri 

(mag 4 o) 

13 14I1 27m to iSh 23m Moon occults Taun 

(mag 47) 

14. l6h 52m to I7h om Moon occults izo Taun 
(nug 5 3) 

15 Venus lllummaled |)ortion of disc=o 998, of Mars 
-o 904 

15 i8h 24111 to i8h 4zm Moon occults z6 Gemin- 

orum (mag 5 l) 

16. 3h 34m. to 8h 29m Transit of Jupiter’s Sat IV. 
(Callislo) 

16 5h 49m. lo Oh, 32m Moon occults \ Geminorum 

(mag. 3 6) 

16. izh 27m. to ijh zom Moon occults 68 Gemin- 

orum (mag 5 o) 

17. l8h 37m lo igli 36in Moon occults Canen 

(mag 5 8) 

18. loh 9m Minimum of Algol (3 Persei) 

21 6h 58m. Minimum of Aigul (/8 Persei) 

21, I5h om Moon in conjunction with Mars Mars, 
4“ 22' N 

22 7h. om Sun enters Capricornus Winter com- 

mences. 

30. oh 6m to 3h 49m. Transit of Jupiter’s Sat III 
(Ganymede) 

31 5h om Moon in conjunction with Saturn 
Saturn, 5“ 20' S 

Eariy Observaiions of Nova Persei. — In Circular 
No 66 of the Harvard College Observatory, Prof Pickering 
delails the results which have been obtained from the measure- 
ment of the photographs of the region of Nova Persei which 
were obtained during the years 1B90, 1893 and 1894 

These measurements indicate that the sur on the Harvard 
photographs, which was pointed out by Father Zi\ack, of the 
Georgetown College Observatoiy, and also announced by 
M S Blakjo {Astronomnsche Nachrichlen, 157, 1 93), is a 
variable which for several years has oscillated between the thir- 
teenth and fourteenth magnitudes, and they also lead to the 
conclusion that it was, fur that period, within one or two 
seconds of arc of the Nova's position, the dilference in position 
being less than the probable errors of measurement, 


6h J37m to I oh 19m Transit of Jupiter’s Sat III 
(Ganymede) 

5h. 15m Minimum of Algol (j 9 Persei). 

7h 38m to 8h 33m. Moon occults fA Capricorni 
(mag 34) 

7h Moon m conjunction with Jupiter Jupiter, 
5 “ 52' S 

7h Sm Lo 8h 22m Moon occults Piscium 
(mag 4 2) 

aoh. Venus in conjunction with Uranus Venus, 
o' 8' b. 
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Comet 1902 t (Gugq)>. — A comitiunicattoii from Mr P. 
BaracchJp director iii the Melbourne Observatory, to No 3828 
Astronomtxkt Nachrichttn slates that a search was made 
for this comet on the first available evening after Mr Gngg's 
anDOuncefnent of its discovery, but wrfhout success ; nor has the 
coinct been found by any of the Avstralian Observatories. This 
may be accounted for by the prevalence of bright moonlieht on 
the available nights and by the slaietncnt of Mr Gngg that the 
object was an extremely famt one. 

Enclosed with this communication is a list of the observations 
made by the discoverer These observations state that the 
comet, when first seen^ appeared as a faint nebula and was about 
twice the diameter of Jupiter, the atmosphere never being quite 
clear, Fourteen observations were made between July 23, when 
the comet was first seen, and August 3, but after the latter 
date, bad weather and bright moonlight prevented any further 
observations 

The inslTUment used was a 3) inch refractor, and the N.A. 
clock stars y and B Virginia, and v Virginis, were observed 
as “near” stars, the apparent position of the last named being 
taken as llh. 40m 52s i- 7'" 4' 5 

From the observations made on July 24, 27 and 30, Mr Gngg 
has computed the following corrected elcnienU — 

T = 1902 June 20-33 G M.T. 

w = 301 46 I 
a = 217 31 4 
I = 16 42 9 
log y = 9 76618, 

The position for August 3 as computed from these elements 
differs toy + im j6s and + 4' from the observed position 
on that date 

The computed position at perihelion was a = 113'' 34', S = 
+ . about 10" north of Procyon, the apparent distance from 

the sun being 25“ E , 6° S The longitude of the comet from 
the sun would then increase, and the comet would pass through 
Cancer towards Kegulus until it reached Virgo at the lime of 
Its discovery by Mr Gngg 

APTARENr Deviations i ro>[ Neu ton's Law 01 Gravi 
TAilON — In a paper read at the Gottingen meeting of the 
Astronomische Gesellschaft on August 4, Herr Peter Lebedew 
reviewed the various theories which base ever been proposed to 
account for the apparent contradiction to the law of gravitation 
as observed in the repulsion of comets’ tails from the sun, and 
he finally accepts the theory of Kepler, which attributes the 
repulsive force to solar radialion 

The author stated that he had recently confirmed the quanti- 
tative relation expressed in the formula for this repulsion, due 
to Maxwell and Bartoli 

For a spherical body, the diameter of which is great as com- 
pared witn the wave-lengths of the solar radiation, the resulting 
action (F) is expressed, in gravitational units, by the forniula 

F = I - - ‘ - 

10,000 rB 

where r is the radius in centimetres and S is the density 
of the body as compared with that of \sater For dust 
particles, the diameters of which are comparable with the wave- 
lengths of the solar radiation, the above relation does not hold 
good 

This relation explains the varying behaviour of different parts 
of a comet, for it is obvious that, in a comelary nucleus made 
up of meteoriteB of varioiia dimensions and densities, we should 
expect varying values of F 

Total Lir.iir of am, the Stars, — Mr Gavin J, Burns 
contributes to No 3, vol xvi. of the Astrophysical Journal an 
interesting account of some results he has obtained whilst 
attempting to estimate the total light of all the stars. 

In the first place, he determined the relative brightness of 
different parts of the sky by observing these different parts 
through varying thicknesses of ordinary clear glass, and then 
determining what proportion of the total incident light was 
transmitted by a unit thickness of glass. He found that the 
luminosity of the Milky Way vanes from two to three times the 
luminosity of the rest of the sky 

Secondly, he compared the luminosity of the stars with that of 
the normal sky by the method of pulling the star Image out of 
focus until Its apparent brightness was equal to that or the sur- 
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rounding sky; by this process he deduced, from the mean of 
several independent observations of various stars, that half a 
square degree of non-Galaclic sky gives as much light as a fifth- 
magnitude star From further observations, Mr Burns found 
that, given a perfectly black background, stars as faint os the 
eighth magnitude would be readily visible. 


WEST INDIAN VOLCANIC ERUPTIONS 

A ^ a panacea for much ignorance, the subtle fluid of Frankliit 
stands next to superstition If yoU cannot ctplaln the 
angry workings of a volcano by a Fluto, a Vulcan oj- int stfUg^ 
glings of the damned, tell the man in the street that it iii due to 
electricity and he is happy At the present moment, in seven- 
teen columns of the Revue Scitntifiqne of September 6, M 
Arthur Tarquin offers to the world an electrical theory of 
volcanic action which, to a great extent, is novel At the outset 
we are told that the earth is entirely governed by the sun, and 
as its energy varies so will various activities on the earth vary. 
In establishing such a connection for volcanic activity, M. 
Tarquin, however, poses as a special pleader In Tokio, for 
example, he says that earthquakes (jrc:) are most numerous 
about the nines when sun-spots are at a maximum and at a 
minimum Dr E Naumann, who examined the earthquake 
registers of Japan, however, failed to find such a connection, 
and others who have worked with materials relating to other 
countries have arrived at similar conclusions As another 
example of incompleteness m filatement, we are told that at the 

moment pnUts of the eruption in Martinique, with a mathe- 
matical exactitude magnetic needles at observatories throughout 
the world were violently disturbed Even if we admit this to 
have been the case, we fail to see why similar phenomena were 
not obscrvctl with the more violent eruption which took place 
the day previously in Sb Vincent 

As solar energy penetrates denser and denser layers of the 
earth’s atmosphere, the same becomes wanner and warmer , 
why, therefore, asks M Tarquin, should not the internal heat 
of ihe earth be explained by similar reasoning ^ This heating 
he apparently regards as the result of an increasing resistance to 
the passage of electricity The oceans are reganled as vast 
accumulators Electric potential is greater when, ocean currents 
meet with obstacles, as, for example, where the Gulf stream passes 
the Antilles, and it is, therefore, in such places where volcanic 
activity IS pronounced 

So convinced was M Tarquin of the truth of his theory 
that he brought the same to the notice of M. le ^Nfinistre des 
Colonies, but it apparently received but small consideration 
An official commission was sent to jNfarlinique, but it neither 
foretold the eruption of July g nor that of August 27 On the 
contrary, it concurred in the return of the inhabitants to their 
deserted homes and the establishment of brigades of soldiers at 
Morne Rouge and other plnces, whilst the chief of the scientific 
mission issued in the official journal a letter assuring the in- 
habitants of safety 

This advice M. Tarquin holds to have been based on 
classical but false hypotheses respecting the cause of volcanic 
activity, and the exposiLiun of these views lulled many into a 
feeling of security which they paid for with their lives. The 
theory of the “ pyrophiles ” is dangerous to humanity 

The Revue Sdenti/iqiie of September 13 contains a report by 
the delegates of the Pans Acadcmie des Sciences on the eruption 
in Martinique of May 8 

This first refers to a chronological account of the eruptions 
and vanous volcanic manifestations before the destruction of 
St Pierre, and gives a description of the crater of Mont Pelce By 
the eruption many fissures were formed, the evislence of which 
IS recognised by lines of steam vents These coni inucd iK-nealh 
the sea, and accounted, no doubt, for the interruption of the 
cables and the numbers of dead fish observed on May 5 From 
these fumaroles steam and sulphuretted hydrogen escape, and 
round their orifices crystals of sulphur and i;al ammoniac are 
found. Their temperature at a depth of o 10m. is about 
400“ C Along the beds of the rivers Blanche and Scche, nnd 
particularly near iheir mouths, these vents are very vigorous, 
but they vary in their activity and give rise to variations in the 
temperature of the water in the rivers 

The Cinders which fell at Pr^cheur formed a layer about 
25 centimetres in thickness. At Carbet lapilli one centimetre in 
diameter were common Some fragments were larger, and were 
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Similar lo thote which ftill at Fort de France and Francois on 
May 8 and 20 On July 9 the character of the ejectamenta 
became more pumiceoua Bombs i 3m. in diameter were 
projected Soo metres There does not appear to have been any 
change in the depth of the ocean near lo St. Pierre 

On May 8 at the time of the eruption the sea at Fort de 
France receded im., and there were five or six undulations at 
intervals of about five minutes Similar movements were also 
observed on May 20 and 26, June 6 and July 9 From May; 7 
to May 10 an unusually strong current was observed on the west 
coast. Kach eruption was accompanied by a barometric oscil- 
lation from 1 lo 3mm in amount 

In McCltites Magazine for August, and in the Fortnightly 
Ftvuw for September, Prof. Angelo Ilellprin contributes an 
arlicle on “Mont Pel^e in its Might ’* 

For the first time wc are told that for three months before the 
fatal explosion of May 8 Pelilc had been rumbling, and tJ^^L 
there had been occasional emissions of steam The hour at 
which this explosion took place 15 fixed by the s s Pouyer 
Quertier and by the cable office at Port de Fiance at 8h 2m 
a ID,, but according to the dial of the Hopital Militaire of St 
Pierre the lime was 7h 52m a.iti. 

The first explosion would therefore appear to have resulted in 
rum the distribution of which was quaquaversal It might, for 
instance, liave been produced by the explosion of a gas 
cloud The latter, which left ruins with a definite orient- 
ation, may have had the character of a blast propagated in 
one direction 

No doubt. Prof. Heilprin concludes, there were numerous 
electric explosions, unmistakable evidence of which is found in 
perforated pottery and metal wares. 

In the Popular Stieme Monthly inr A\i^\xsi^ Dr Thomas A 
Jaggar gives an account of his visit lo Martinique and St. 
Vincent His firsit landing at St Pierre was on May 21, the 
day after the second great eru])lion of Mont Pelife Masonry 
had been completely destroyed, there was an absence of large 
volcanic fiagments, and “ everything was coated with a green 
rey powder or sand ** No sign of molten rock was found either 
ere or in St. Vincent At the latter island La Soufri^re waA 
ascended twice, after which Dr Jaggar proceeded lo Barbados 
to learn something of the dust showers which had covered that 
island 

At Walliabou and Richmond the same hery blast swept down 
from La Soufn^re as that which svi'e|it down on St Pierre, and 
lUst an St Pierre IS buried so is Richmond buried, the a'ihts at 
the northern end of the town being 45 feet in thickness and 
three feet at the southern end. The masonry in the village was 
swept over, and 5-root blocks of the same were blown to dis- 
tances of 40 feet On the west sea front of the Soufritrc there 
are now vertical walls of earth in certain places 50 feet in 
height where before there was a village 

M M Ballou, in his “Kqualonai Africa,” writing in 1S92, 
says that “it 1^ confidently jircdiclcd (that Mont Peli^e) >yi 11 
one day deluge St Pierre wnh ashes and lava, repeating the 
story of Pompeii,” a prediction, Dr, Jaggar remarks, based on 
*' well-aulhcnticaled data ” 

Before this last eruption, so far back as January, the lake in 
the crater at Pel^e was warm and the odour of sulphuretted 
hydrr was perceived In April, steam was emitted and 
rumblings were heard From April 24 there were actual 
en^tions 

In St Vincent, local earthquakes had been on the increase 
for a year, and so far back as May, 1901, people were frightened 
away from the north west slope of the Soufriere by rumblings 
and ouakings The lake buboled and sulphurous coalings were 
found on the rocks In short, the signals were so pronounced 
that the leeward slopes of the Soufriere were abandoned, and 
hence the small lo&s of life Had the Governments of both islands 
maintained vulcanological stations, the records of " tremors, 
sounds, sights, smells and temperatures” would no doubt have 
formed an increasing series of warnings 

In the Blue-lmok (Cd. 1201) wc find 144 official communica- 
tions relating to the volcanic eruptions m St Vincent and Mstr* 
tinlque in May, 1902 These, as may be expected, are varied 
in their character. Some refer to earthquakes, others to erup- 
tions Many are requests for assistance, whilst others are 
expressions of sympathy. In communication No. 129, Mr. 
Secretary Chamberlain calls the attention of the Board of 
Trade to the bravery of Captain Freeman and suggests that it 
ahould not be allowed to pass without recognition The reply 
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to Ihis states that the Board has decided to award Captain 
Freeman a piece of plate in recognition of his gallantry. Other 
communications deal with the mineraloglcal character of the 
ejectamenta, personal experiences within the devastated zone, 
pecuniary losses and other matters. Although many of the notes 
in this volume have but a small scientific value, there yet remains 
much not to be overlooked by those who compile the history of 
these ternble disasters. 

Dalei ofj Volcanic Eriiptipni in Ceniril America and the West Indies 
( Hockairoh- F uchO 


1552 

1699 

1785— 

1852— 

1526— 

1705- 

»797 x — 

« 8 s 3 — 

1541 

1706 

1798— 

i 8 S 4 — 

1565- 

1707 

1799— 

1855- 

1581 

1709— 

180Z X 

iSss— 

I5H2— 

1710 

1803 — 

1856 — 

1585 6- 

1717- 

1809 — 

1857— 

1614 

1718 X — 

1812 y — 

1858 — 

1623 

1723 

1821 — 

i860 

1643 

1726 

182S 

1865 

1651 — 

1732— 

1829 — 

1867- 

1664 

1737 - 

1833 

IS6S 

1668— 

1764 

•UJ 5 - 

1869 — 

1670 

1766 X — 

1836 - 

IB7O 

1671 

1770 

1844— 

1873 

1677— 

1772 

1847— 

1880- 

1686 

>775 

1850 

1883 

1692 X — 

>775 

1851 X — 

1902 ^ — 


West Inrii in eruptions arc markrd X 
Unusual Hci-imic di'ilurliancei are marked — 

From the above, which is chiefly compiled from the writings 
of Rockstroh and Fuchs, it will be noticed that all the West 
Indian eruptions have been accompanied by unusual seismic 
disturbances either in the West Indies themselves or m neigh- 
bouring rock folds J, MliNK 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge — In consequence of the large number of 
students in the department of anatomy, it is proposed lo 
appoint two additional demonstrators, to be paid from the fees 
received for inslruciion 

The Stale Medicine Syndicate report that ninety candidates 
have been examined by them in the present year , of these, fifly- 
two were successful in obtaining the University diploma in 
public health The Syndicate propose that a second grant of 
1000/. be made from the funds in their hands toward Hie new 
Medical School buildings, in which provision will be made for 
teaching and examinations in sanitary science 

The Sedgwick Memorial Museum of Geology is nearly ready 
for occupation , the building syndicate estimate the cost for 
structure and fittings at more than 45,000/ Of this, some 
27,000/ comes from the accumulated subscriptions to the me- 
morial fund, 3000/ will be obtained from the University Press 
profits, and the balance probably from the benefaction fund. 

The Right Hon. Sir William Hart Dyke, Hart., M P , will 
distribute the prizes at the Merchant Venturers’ Technical 
College, Bristol, on Friday, December 12. 

The Athenaeum announces that Sir William Mmr has 
resigned the post of principal of the University of Edinburgh, 
which he has held since 1885. 

In his inaugural address at the opening of the session of the 
Royal College of Science, Prof Ferry expressed his anxiety 
for the creation of a fund to provide bursaries to assist the 
national scholars and other Government students. We are glad 
to hear that this fund has been started with a gift of 100/. from 
the Drapers' Company, to be divided equally among ten of the 
scholars. The Company do not pledge themselves to continue 
this help. 

Local museums and local natural history societies can be 
of much assistance to nature-study in schools by directing 
attention to observations of natural objects, Wc are, therefore, 
glad to see that there will be a conference on nature-study at 
the Stepney Borough Museum on December 3, at 5.30 p m.. 
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when Mr. A. D. Hall, director of the Rothamsted Agricultural 
Experiment Station, will give an addresB, The chief object of the 
conference is the development of the work of the museum with 
the schools 

About six hundred teachers and school managers from all 
parts of the East Riding met at Beverley on Saturday last, at 
R conference on nature-study Lord Hemes, chairman of the 
Technical Education Committee of the East Riding County 
Council, presided, and an address was given by Prof Miall, 
who advised his hearers not to use stuffed animals and dried 
plants in the class-room, but wherever possible to study living 
animals and plants A representative committee was elected to 
promote nature-study in the East Riding and Hull 

Wb learn from the Brtiish Medual Journal that the Board of 
Trustees of the Johns Hopkins Universitv, Baltimore, has 
accepted an offer made by Dr and Mrs Christian Herter, of 
New York, to give 5000/ to found a memorial lectureship in the 
medical department of the University, " de<^igned to promote a 
more intimate knowledge of the researches of foreign investi- 
gators in the realm of medical science This end 15 to be 
secured by inviting each year some eminent worker in physio- 
logy or pathology to deliver one or more lectures at the Johns 
Hopkma University upon a subject with which his name is 
associated The lecturer will receive as an honorarium the 
annual income of the endowment The selection of the lecturer 
will be made by a committee consisting of Dr Welch, Dr Osier 
and Dr. Abel 

The Gordon Memorial College at Khartoum, which Lord 
Kitchener opened recently, is now ready for the chemical 
and bacteriological research laboratories presented by Mr 
Henry S Wellcome during his recent visit to the Soudan 
The fixtures and appliances, made in England, have already 
been shipped The equipment for scientific work is most com- 

f ilete in every detail, and will be equal to that m any similar 
aboralones m Europe. The Sirdar has appointed as director of 
these research laboratories Dr Andrew Balfour, of Edinburgh, 
who has done good work in bacteriology, The Soudan pre- 
sents exceptional opportunities for the study of tropical diseases, 
especially malaria, typhoid and dysentery, and it is anticipated 
that the results of the investigations of Dr. Balfour and his staff 
will be of the greatest importance Apart from the original 
researches and general sanitary work, Dr Balfour and his staff 
will devote their attention to the study of the cereals, textile 
fibres and various matters affecting the development of the 
agricultural and mineral resources of the country. Dr. Balfour 
leaves KngJand on December if, and will be entertained at 
dinner at tTie Princes' Restaurant, Piccadilly, on December S. 

A I'Osr-GRAnuA'i IC course for the training of teachers in 
secondary schools will be commenced in January at the lAindon 
Day Training College, Clare Market, W C Candidates for the 
one year's course of professional training must be graduates, or 
must have undergone a course of university study and passed an 
examination equivalent to that for a university degree in arts or 
in science All students will receive instruction in the theory, 
history and art of education, so as to prepare them for the 
examination for the teacher’s diploma of the University of 
London, and will also go through a course of practical work in 
approved secondarv schools All the principles studied in the 
lecture room will exemplified in the schools, and visits of 
observation will be made to schools of marked excellence or of 
special educational interest. Candidates should make applica- 
tion for admission to the course for graduates not later than 
December 8 Applications should be addressed to the Secretary 
of the Technical Education Board of the London County Council, 
116 St. Martin's Lane, W C. 

The report of the Indian Universities Commission, to which 
attention was directed in these columns on September 4, has given 
rise to many expressions of dtasaLiafaction in the native Press of 
India. A resolution explaining the attitude of the Governor- 
General in Council towards the report was recently circulated 
among local governments and administrations witn a view to 
evoke full discussion, 50 that, before coming to a final conclusion, 
the Government of India may know exactly what is thought 
by all persons concerned in Indian education The resolution 
makes it quite clear that neither the Government nor the Com- 
mission desires to initiate a policy tending to make education 
the monopoly of the rich. At the same time, it is pointed out 
that a certain minimum standard of efficiency Is necessary, and 
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this is only possible if the expenditure reaches a cerlatn amount 
which entails fees that some would-be students may find it 
difficult to pay The Government, however, contemplates the 
provision of scholarships for the more able boys and an endow- 
ment to cheapen education for poor students The Pioneer Mail 
is of opinion that the resolution may indefinitely postpone the 
thorough reform of Indian university education 

On Monday afternoon, Lord Dudley, inlaying the foundation- 
stone of a new technical institute at Belfast, remarked that if 
we are to hold our own in the great war of the world, we must 
see that the soldiers of industry are equipped with the best 
training that can possibly be given Replying to the toast of 
hia health at a dinner on Monday evening, Lord Dudley is 
reported hy the limes correspondent to have said that the 
scheme of technical instruction in Belfast was, he understood, 
incomplete in respect to the fact that it did not include oppor- 
tunities of learning all that modern science had to tell about the 
different subjects included in its course. How this defect could 
be remedied was a subject for careful consideration on their part 
The most obvious course would he to make their scheme culmin- 
ate in the Queen’s College and to link that college to their 
institute. The great obstacle was one of expense ; but he could 
promihC them, if they put forward a scheme of that nature, and 
it was sufficiently supported by local efforts, that the Irish 
Government would consider it carefully on its merits and bring 
before the Treasury its claims for assistance from the public 
funds; 


SCIENPIFIC SERIALS 

Journal of Botany^ November --The ariicle by Mr II N 
Dixon on new varieties of British mosses will interest 
bryologists In addiiiun, Mr E S Salmon contiibulcs some 
bryological notes The monotypic genus Osculalia instituted 
by De Notaris is referred to Brjum, and three species of 
Schwetschkea, C Muller, are confirmed, while a fourth is 
assigned to Leskea — Mr Spencer Moore descrilics South 
African plants, collected mostly by Mr T. Ommaney and CapI 
Barrett-llarnillon, of which several species are new — The 
catalogue of British AlgiC compiled by Mr A E Balters 
continues the Rhodophyccre which began in the last number 
— There is presentea a brief sketch and portrait of Mr T 
Comber, who made a special study of the Diatomacc^e 

Arnertcan Journal of Scieuce^ November — Observations on 
the eruptions of 190Z of La Soufncrc, St Vincent, and Mont 
Pel«, Martinique, by E. T Hovey The first ascent of La 
Soufnere after the eruption was made on May 7, when the crater 
was found to be practically unchanged m diameter. The 
“ new ” crater of iai2 appears to have taken no part in the 
eruptions, and although there are many ancient lava beds in the 
island, no stream of melted lava has issued from the Soufnere 
during the present eruption. The paper is accompanied by two 
maps, showing the devastated areas on the two islands, and six- 
teen photographs. — On the reflection of electric waves at the 
free end of .1 parallel wire system, by H A Bumstead — The 
Upper Permian in Western Texas, by G H Girty — The 
reduction of vanadic acid by the action of hydrochloric acid, by 
F A (iooch and L D Stuokey The reduction of vanadium 
penloxide to the tnoxide by the action of hot concentrated 
hydrochlunc acid has been suggested as the basis of a quantita- 
tive method for the estimation of vanadic acid, but the results of 
previous work have been contradictory It is shown by the 
author that, by the adoption of suitable precaution-), the reaction 
can be made nearly complete, but the method is not a suitable 
one for the determination of vanadic acid, except when this 
substance is present in very small amount. 


SOCIETIES AND ACADEMIES, 

London 

Physical Society, November 14 — Prof. S P. Thompson, 
president, in the chair, — A paper on the theory of the aluminium 
anode, by W W Taylor and J. K H Inglis, was read by Mr. 
IngliB. Aluminium is very slowly acted upon by dilute sulphuric 
acid even at moderately high temperatures With dilute hy- 
drochloric acid, the action is violent, and it is found that if a 
little hydrochloric acid or soluble chloride be added to dilute 
sulphuric acid, the action is as violent as with hydrochloric acid 


94 


NATURE 


{^November 27, 1902 


of the Bame coacentration. The object of the present paper » to 
had an eaplanaiion of thii anomalous behaviour of sulphuric acid, 
aad of the effect produced by the addition of chloride. It has 
long been known that, when an aluminium electrode is employed 
as anode in a solution of a sulphate or sulphunc acid, there is a 
very f^reat resistance offered to the current, and that this lesiat- 
BDce IS due to a him which separates the electrode from the 
solution. If the aluminium' is the kathode, or if other acids are 
substituted for sulphuric acid, this great resistance does not 
exist. It seems probable that the two phenomena are related, 
and that the film is also the cause of the slow action of sulphunc 
acid on aluminium The authors have attempted to establish 
a theory which will explain these phenomena. The influence of 
certain salts of potassium in various concentrations was investi- 
gated, and the authors conclude that the presence of certain ions 
enables a large current to pass through the cell. The reason 
seems to be that the film of aluminium hydroxide with which 
the anode is covered is permeable to certain ions but imperme- 
able to others The anomalous behaviour in sulphuric acid 
would then be due to the impermeability of the him to the SO/ 
ions and also to the At ‘ ions. Further expcrimentB gave 
support to (he view that the abnormal behaviour of aluminium 
anodes in sulphuric acid is due to impermeability — A paper on 
a determination of the ratio of the sperific heats at constant 
pressure and at constant volume for air and steam was read by 
Mr. Mackower. The method employed in this paper is similar 
to that used by Lummer and Pnngsheim, and consists in allow- 
ing the gas under investigation to expand adiabatically and 
measuring the lowering of temperature caused by such expansion 
The author's value for the ratio of the two specific heats in the 
case of air is l 401 The observations with steam were similar 
to those in the preceding experiments, but special precautions 
were necessary to prevent the condensation of the steam in the 
tubes leading to the vessel. The results for steam were not 
sufficiently accurate to justify the application of corrections 
for radiation and for conduction and convection The values 
of y deduced from two series of experiments were i *307 and 

i -304- 

Royal Astronomical Society, November 14.— Dr 
W. L Glatsher, FRS, president, m the chair. — 
r. Isaac Roberts read a paper on Sir W llerschel's nebulous 
regions, compared with photographs of the same regions taken 
simultaneously with the 2oin. reflector and 510 Cooke lens 
The results show that on for ty< eight of the areas described by 
Herschel as nebulous there is no visible trace of diffused 
nebulosity, while on the remaining four there is nebulosity with 
very characteristic features. Photographs of these remarkable 
nebulous regions were thrown on the screen — Prof II H 
Turner read a paper on the suggestion made by Sir D Gill that 
the brighter stars are, as a whme, rotating with respect to the 
fainter stars as a whole. A comparison of photographs taken 
at Oxford between 1892 and 1902 indicated a relative motion j 
of the brighter stars of about the same amount as that found by | 
Sir D. Gin, but in the opposite direction Prof. Turner made 
the suggestion that the stars nearest to the sun may be, generally 
speaking, intrinsically fainter than those of the Milky Way, 
and there would thus for some regions be a discontinuity in the 
law by which fainter stars are, as a whole, more distant than 
brighter stars, — The secretary read a paper on ihe same subject 
commumcated by the Astronomer Royal. A comparison has 
been made between Groombiidge's catalogue (iSio) and the 
Greenwich second ten-year catalogue (1S90), The results, so 
Car obtained, could not he taken as affording evidence of the 
cosmical movement suggested by Sir D. Gill. — Mr E T. 
Whittaker read a paper on the general solution of Laplace's 
equation and of the differential equation of wave- motions, and 
on an undulatory explanation of gravitation. The principal 
result was the general solution, by means of a definite integral, 
of the well-known partial differential equation which is satisfied 
by all Newtonian potentliil functions, it was then shown that 
a definite integral of a similar type furnished the general 
solution of the partial differential equation which occurs in 
the theories of lignt, sound and electromagnetic wares. From 
relations between the two solutions thus obtained, it was shown 
that any disturbance which can be represented by a solution of 
Laplace's equation can be compounded from simple uniform 
unculatory aisturbances, and it was suggested that this analysis 
might famish the explanation of the prop^ation of gravity. — 
Photographs of Perrine’s Comet, taken at Greenwich, &c. , were 
shown on the screen. On one of the Greenwich photographs, 
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no less than seven tails were shown, one of them a degree in 
length. — A paper by Dr. Max Wolf on stereoscopic pictures of 
Perrine’s Comet was read, and the photographs exhibited. — The 
secretary read papers by Mr Fercival Lowell on an expedition 
to determine me best situation for an observatory and on a 
proposed standard scale of " seeing."— Mr H. C. Plummer gave 
a short account of his second paper on the images foirned by a 
parabolic mirror. — Other papers were taken as read. 

Geological Society, November^ — Prof. Charles Lapworth, 
FRS, president, in the chair. — The secretary read a com- 
munication, transmitted by the Rt Hon. the Secretary of Stale 
for the Colonies, from Mr H Powell, Curator, Botanic Station, 
St. Vincent, to Dr D. Morns, C.M.G , Impenal Commissioner 
of Agriculture for the West Indies, referring to the eruption of 
the Soufri^re on September 3 and 4 At 3 p.m. on September 3. 
the corrected barometrical rending was 29 947, and the attached 
thermometer 85" ¥ Mr Powell was informed that during the 
day a lot of matter was ejected over the western lip of the old 
crater down the Larlcor or Roseau Valley to tne sea At 
9 55 p m., as seen at the Botanic Station, the eruption com- 
menced in earnest , flashes of fiame and lightning were visible 
over the Soufrii^rc at intervals of twenty to thirty seconds, with 
frequent longer mtervaU. At to 30 p m., the corrected reading 
of the mercurial barometer was 30-105 and the attached 
thermometer 81“ ^ F. From about this hour, the discharges and 
accompanying noises increased in frequency and seventy, and at 
I 30 a m. (September 4) the Soufri^re was in full eruption. From 
this hour to 2 a m., the eruption was more severe than on May 7, 
the explosions seeming to be louder and more continuous and 
the electnc discharges, owing, doubtless, to Us being night, im- 
measurably grander and nriore awe-inspiring. At 2 a.ni , the 
corrected barometrical reading was 30 045 and the temperature 
81° F , and at 3 a m. the corrected reading was 30035 The 
marvellous electric display was checked by a heavy shower from 
the cast, and the roar was correspondingly lessened From 
about 1.30 a. m , a cloud black as gunpowder was seen advancing 
southward from the Soufrlere, and at 2 30 this cloud had assumed 
a circular form and was overhead of the Botanic Station The 
discharges from this cloud and to northward were exceedingly 
numerous and severe, and the appearance generally was as 
though myriads of long, fiery serpents were darting hither and 
thither, and a constant crackling noise was heard, in addition to 
the roar of the volcano. The chief disturbances seemed to be 
west of the Soufri^re, in the direction of Martinique; and the 
writer is strongly of pinion, from observations at the time, that 
Mont Pel^e and the Soufri^re were in action together, but so far 
no news has come from Martinique At 3 a.m (September 4), 
the discharges and roar to the west nearly subsided, and the 
Soufrii^re alone seemed in action, but more on the windward 
side. From 3 to 4 a m., the eruption gradually slackened, and 
at the latter hour had nearly ceased. The next morning, the 
barometer was normal at 29 950 — A second communication 
(also received through the Secretary of State for the Colonies) 
was read, dated Grenada, September 23, from Sir R B. 
Llewelyn, Governor of the Windward Islands, expressing the 
hope that some scientific observers might be induced to go out 
to the West Indies and settle there for some time, in order to 
accumulate information as to volcanic and kindred phenomena 
— The fossil flora of the Cumberland coalfield, ana the pal.E j- 
botanical evidence with regard to the age of the beds, by Mr, 
E. A. Newell Arber. The succession of Upper Carboniferous 
rocks m the region In question is apparently twofold — an 
arenaceous series, 600 feet thick, consisting of massive sandstones 
alternating with shales and overlying argillaceous and 

carbonaceous deposits, the latter forming the productive portion 
of the coalfield and containing three great coal-seams, traceable 
throughout the district. The Upper or Sandstone senes has 
yield^ very few plant -remains from its upper division, but from 
the lower division a long list of plants is given, A con- 
Eideration of the paixobotanical evidence has led to a reclaasifi. 

> cation of the rocks — Some remarks upon Mr E. A. Newell 
Arber’s communication : on the Clarke collection of fossil plants 
from New South Wales, by Dr F, Kurtz, Agreement was ex- 
pressed with Mr Arber*s Identification of Rhipto^miUs Goep- 
perti^ which was taken to be a synonym of Noeggtraihiopsis 
ffis/opi. Podozam\tes ehmgatuSy however, was regarded as dif- 
ferent from //oe^trathtopsij Hislopi, It was not considered 
that there Is suMcient evidence to warrant the separation of 
Otopitrts ovaia from Rhacoplerts maequiiaicra^ in which species 
it may be retained, perhaps as a variety, Rh. tnaeqytlaUra 
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has been found in the Arf^entine, and has been described by 
Gelnitz aa OtopUns argi^nt^na. —On a new boring at Caythorpe 
(Lincolnshire), by Mr. Henry Preston. This bonne, after 
piercing Northampton Sands, passed through 199 feet of Upper 
LUb, 19 feet of Marlstone, and into the Middle Liasaic Clays 
With the aid of other shallow wells in the Lincolnshire Lime, 
stone, this rock is shown to have a decided dip to the west 
down the face of the escarpment, as though it had settled down 
upon the eroded surface of the Upper Liassic Clay This settle- 
ment IS probably the cause of a continuous spring flowing from 
the lUDClion, and it has given rise to an underesiimate of the 
thicanesa of the Upper Lias. 

Linnean Society, November 6, — Prof S H Vines, F R S , 

f iresident, in the chair. — Mr 11. J Elwes, F R S , gave a 
eclure, illustrated by a specially prepared map and lantern 
slides, entitled “Notes of a Natural History Journey in Chile,” 
which he performed in the winter of 1901-02, spending flve 
months on the tnp The lecturer confined his remarks to the 
country which has only recently become accessible, between 
Mulchen and Puerto Montt From Bu^^s Ayre!i to Santiago 
IS a three days’ railway journey, brokert by the Andme pass 
between Puente del Inca and Salto de Soldado, which haa to be 
performed on mtiJes It was evident that the forests which 
cover the mountains and extend into the plain had never 
clothed the outer valleys, though a. six hours' ride into the 
mountains will bring the traveller to abundant groves of the 
Chilian “cypress,” Libocedrus chiUnits The most striking 
plant is Piiya toeruUa The lecturer visited the beauiiful 
gardens of the late Madame Cousino at Lota , on the hill sides, 
large plantations of the Californian Pinus tnxi^ts are rapidly 
changing the aspect of the country Nothing is more striking 
in the central valley of Chile tranversed by the railway than the 
wonderful growth of introduced trees, which oust the natives. 
Lombardy poplars form avenues along the country roads ; 
European oaks, thistles and introduced conifers give the 
aspect of Italy rather than of South America This region 
may rival California as a fruit-producing country. The Agn- 
culLural College at Santiago is excellently found, Us equipment 
surpassing anything in England The lecturer visited the Baths 
of Chilian, at an elevation of about 6000 feet, where many 
plants and insects were collected ; here the l>eech forests clothe 
the mountains, and here also a considerable quantity of the 
curious orchid Chloraea was obtained with some difficulty. 
The long fleshy roots were deeply buried in sand and stones 
amid (he bushes and bamboo, Chusquea aHdma\ those plants 
sent to Kew from Concepcion are growing fairly well At 
Loleo, a farm on the Dio-bio river, may alpine plants were 
found. From Los Arcos past I./ago Alumine to the Quillen 
nver, few birds were noted, and mammals were very scarce 
The extraordinary configuration of the rocks was mentioned. 
Early in Februaiy, the weather broke and several wet days 
ensued Sm Martin is described as very beautifully situated, 
and will probably hereafter be much resorted to by visitors 
The edge of the great Patagonian pampa wa.s reached where the 
river Limay issues from the Nahuel-Huapi lake \ from Puerto 
Blest to Puerto Montt, an easy track is now available, piast the 
shores of Logo Frio, where Ptfzroya pa^agottn^a was noted; 
from this take, a magnificent view of Tronador volcano was 
obtained, the glaciers of which on the west side descend to about 
2000 feet near Casapanque , avalanches were constantly falling 
from the mountain’s precipices, with a noise which gave rise to 
Its name Here were beech trees, and a growth of Gunnera 
ckiUn^is on the debris brought by the glacier, which was found 
to be of extreme interest Lago Ti^os Santos is buried in 
forest. 

Manchester. 

Literary and Philoaophlcal Society, November iS.— 
Mr. Charles Bailey, president, in the chair. — A paper by 
Mr. Lionel Adams on a contribution to our knowledge of the 
mole ( Talpa EuropQca\ was commumcated by Mr. W. E Hoyle. 
The writer, who has been studying the mole for the last four 
years in the neighbourhood of Stafford, called attention to the 
singular neglect of this interesting Bp>ecies by naturalists since 
the time of Le Court (the well-known scientific mole catcher) and 
Geo&oy Saint- Hilaire at the beginning of the lost century, the 
statements of these observers having been accepted by subse- 
quent writers — with trifling exceptions — without any attempt 
at verificatloD. The mole has been credited with making its 
** fortress ” on a uniform plan, with exactly the same number of 
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galleries and runs communicating with the nest in precisely the 
same way, but the writer pointed out that, though he had 
dissected more than 300 fortresses, he had never found two alike 
or a single one corresponding to the time-honoured figure in 
the text-Dooka His observations showed that the tunnels in ihe 
interior of the fortress are not contrived as a means of escape 
from enemies, but are merely formed incidentally in the process 
of excavation and in piling up the superincumbent mound. 
There is, however, one exception to this, viz the “ holtrun,” 
which IS a tunnel leading out of the bottom of the nest. The 
conclusion was also arrived at that, though the mole is not 
actually blind, its power of vision is extremely limited and it 
finds Us prey by scent alone Instances were given of the mole 
eating the eggs of pheasants and partridges, after having under- 
mined the nests, a fact which had hitherto escaped notice — 
Mr F F. Laidlaw read a paper on some new species of marine 
planarians from Torres Strait and the Pacific 

Paris 

Academy of Sciences, November 17. — M Albert C^audry 
in the chair. — On the impurities in compressed oxygen, and on 
their effect on combustions carried out in the calorimetric bomb, 
by M Berthelot Commercial compressed oxygen appears to 
be made in three ways, from barium peroxide, peroxide of 
manganese together with an alkaline hydrate and by the electro- 
lysis of water Samples of gas prepared in these three ways 
were examined for oxides of carbon, hydrogen and hydrocarbons, 
with the result that the amounts of these impurities were found 
to he too small to have any effect on the use of the gas for 
calorimetric determinations, and even when used for the estima- 
tion of carbon and hydrogen no error is introduced except in the 
case of the oxygen prepared electrolytically, when an appreciable 
amount of hydrogen may he present for which a correction is 
necessary — On the recent publications of the Observatory of 
Pans “Stellar Catalogue, ’’ part iv j “Photographic Cata- 
logue,” >ol I. , Obacrvalions of 1898 , Mtmoirts \ 

and JBulUiift ol the International Committee (j), by M Lcewy 
— On the determination of the exact position of a mercury 
meniscus illuminated by a bundle of horizontal rays, by M. G 
Lippmann The difficulties of determining the exact position 
of a mercury surface are well known, and various devices have 
lieen suggested fur overcoming them The method suggested 
by the author is to illuminate the surface of the mercury by a 
bundle of horizontal light rays, formed by a collimator placed 
approximately in a line with Ihe reading telescope The outline 
of the mercury meniscus is then seen as a perfectly sharp line, 
and good observations can be made with a microscope 
furnished with a micrometer eyepiece The extreme variation 
of a set of ten observations earned out in this way was o 005 mm. , 
with a mean error of about o 0025 mm — A simplificalion of 
Foucault’s pendulum, by M d’Arsonval The form described 
was designed by M Cannivel, and is noteworthy for its sim- 
plicity and cheapness — The localisation of normal arsenic in 
some organs of animals and plants, by M Armand Gautier. The 
author has applied the methods previously described by him to 
the examination of the feathers of birds, some marine and fresh- 
water algce, coal, sea- water and rocks. The conclusion is drawn 
that arsenic appears to be as widely spread os nitrogen and 
phosphorus It is invariably found, although in small pro- 
portion, in primitive rocks, soil, sea-water, plants, especially in 
algie, and in terrestrial and marine animals In the latter, it is 
especially localised in those organs of ectodermic origin which 
arc concerned with sensation and reproduction — On the specific 
differences between the two diseases Nagana and Mai de Caderas, 
by MM A. Laveran and F Mesnil. These two diseases have 
many points of resemblance, but on close examination prove to 
be two specifically distinct diseases. — ^Effect of the excision of 
the madreporite in starfish, by M V Delage. — On the law of 
pressures in cannon, by M E Vallier. — On the analogy between 
the X-rays and the Hertzian oscillations, by M P, Duhem. — 
On the recent sunset glows at Bordeaux, by M E Esclangon. 
The facts observed do not At in with the hypothesis of cosmic 
dust either of terrestrial or extra-terrestrial origin The effects 
produced can be belter explained by the assumption of the 
production of finely divided ice particles in the upper regions of 
the atmosphere ; the sudden disappearance of the phenomenon 
was found to correspond with a sudden rise of temperature. — 
On the approximate representation of Amctlons, by M. W. 
Stekloff —On the structure of finite groups, by M. E. Caitan — 
On bipolar electrodes, by MM. Andre Brochet and C L. 
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Barillet — On the time conitant characterUtic of the diuppear- 
ance of the radio-activity induced by radium in a cLoied ipace, 
^ M P Cune. — On atmospheric hydrogen, by M, A. Leduc. 
^n6rmaiion of the view recently expressed by Lord Rayleigh 
that the actual amount of hydrogen free in the atmosphere is 
only about one-sUth to one-eighth that given by M . Gautier — 
On the oaalomolybdites, by M. Bailhacne. — Some remarks on 
muaculamine, a base de lived from muscles, by M. 5 . Poatemak. 
The base recently described by MM Etard and Vila, and which 
thfey isolated from the products of hydrolysis of the muscle of 
veal, apmars from Its properties and analysis to be identical 
with cadaverine, pcntamethylcnediamine, and hence 11 not 
triamlne as supposed MM Etard and Vila It would, how- 
ever appear to be the hrst example of the direct formation of 
cadaverine bv the hydrolysis of an albuminoid by means of 
acids — On the variation in the reserve hydrocarbons in the 
stem and root of ligneous plants, by M Leclerc du Sablon — 
Landolphia Pitrrei considered as a source of caoutchouc, by M.^ 
Henri Hua.— The influence of organic materials on the develop- 
ment and anatomical stiucture of some phanerogams, by M 
Jules Laurent The author tias shown in previous publications 
that certain organic materials, such as glucose, saccharose and 
inert sugar, form excellent food substances for green plants. 
These results are now extended to glycerol and humic acid — 
The analogy between the Carpathians and the Alps, by M 
Maurice Lugeon. — The electrolysis of metallic salts m the 
tissues, by M. Andr^ Pocy — An apparatus for determining the 
duration of luminous impreasion'i on the retina, by M. Maurice 
Dupont The apparatus described has t>een applied to the 
determination of the duration of the persistence of images on 
the retina, under normal conditions and in palhnloj^ical cases. — 
The production of sleep and of general anaesthesia by electric^ 
currents, by M S. Leduc The production of sleep and of 
general anxatheaia in animals by means of electric currents has 
Been described in a previous paper, but the method gave nse to 
some pain at the commencement ; by introducing Into the 
circuit a rheostat without self-induciion, and taking from three 
to five minutes to attain the full intensity of the current, these 
inconveniences can be removed — The reproduction of an 
unlimited number of phonograms in wax for phonographic 
museums, by M L Azoulay — The production of fixed colours 
on all kinds of leather by (he use of salts of molybdenum 
combined with tanning materials, by M. Emm. Pozzi-Escot. 


DIARY OF SOCIETIES. 

THURSDAY ^ Novemdbr 

Royal SocibTV, at ^ 30 — ExpanmenlB on ihe Effect of Mineral Starva- 
lion OD the Paramlism of the Uredine fungus Puc^inxa disperse on 
Species of BromuB Prdf H M Ward, F R 5.— Noic upon Descending 
Intrineic Spinal Tracii irt the Mammahan Cord Prof C. S Shemngion, 
FHS^ and Dr E £ Laslclt — The Inier-relaiioniship of Variola and 
Vaccinia: pr S Mancktun Copeman. — The Colour-Physiology of Higher 
Crustacea F Keeblc aud Dr. F W Gamble, 

Institution op Elb^txical Encinbbhs, at B — On Elocuonp} Sir 
Oliver Lodge, F R S 

FRIDAY^ NovBMnKR aB 

Physical Socibtv. at 5 —A SUde-Rule for Powers of Numbers Prof J 
Perry, F R S —A Lecture Experiment 10 determine ihe Value of the 
Mechanical Equivalent of Heat Prof. Callcndar, F R S —A Portable 
Capillary Elecnometor : S W J Smith. 

MONDAY^ Dbcbmher ■ 

Society op Chemical Industhy, at fl —Ihe Influence of ImpuiiCies on 
the Specific Gravily of Sulphuric Acid Arthur Marshall— The Inter- 
action of Sulphuioua and Nitrous Acids ai affecting various Ab^or'^nts 
em^oyed in '1 esiing the Gases escaping from Vitriol Chambers 
R Forbes Carpenter and J E Linder — Note on the Determination of 
the Strength of Sulphuric Acid Arthur Marshall 

VicToaiA Institute, at 4 30 —The Babylonian Story of the Creauon ' 
Dr T G Finches 

Socibtv op Arts, at 8 —The Future of Coal Gas and Allied llluminents . 
Prof Vivian B Lewes 

TUBSDA Y, DicBivinEN 2 

1 n<iTITUTion or Civil Enoinbehs, be B —High-Speed Electrical General' 
mg Plant i H Minihall. 

Zoological Society, at B 30 —Features of Animal Life in Southern 
Mexico Dr Ham Gadow, F R S.— On the Variation of the Elk : Dr 
Einar Lflnnberg — On the Crustacea collected during the “ Skeat Expedi 
non " to the Malay Peninsula Part II . W F l^ncheiter. 

WEDNESDAY^ December 3. 

.SociEiv OP Arts, at B, — Some Aspects of Photographic Development ; 
Alfred Walkins. 

Entomological Society, at B 

Society op Public Analysts, at B. 

Geological Society, bi B.— On some SuA'olk Wdl-Sections. W. Whitaker, 
F R>S — The Cellular Magaeaiao Limestone of Durham Goorge 
Abboit 


THURSDAY, Dbcimber 4. 

Royal Socibtt, rI 4 30.— /’rvAa^/r ( 1 ) On the '* piaae-CumAU " 
of the Incubated Hen’s EggJ On the " Ulue-CniTeniB ” of the CrvitalluM 
Lens. Dr. A. D Waller, F R S — A Contribution to the Qnesiioa of 
“Blare-Currents". Dr. A Durlg — On the Similarity of the Short 
Period Variation over Large Areas Sir Noimaii Lockyer , F R S , and 
Dr W J. S Lockyer — Isomenc Change in Benzene DerlTailves. The 
Interchange of Halogen and Hydroayl In Benzenediazonlum Hydroaidee 
Dr K. Orton — On the Vibrations and Stability of a Gravitating IManet : 
J H. Jeans. 

Linnban Society, at B — New and rare Corals from Funafuti G C. 
Bourne —On ihe Morphology of the Flowers and Fruiis oftheXylosteuin 
Section of I^onleera E A Newell Arber — Nole on C(tTTX Toiomiei, 
Boon B. Clarke, F R.S —New and old Phalangids from the Indian 
Peninsula C With 

Rontgbn Socirtv, at Bio — An Observailon bearing upon the Tbera- 
peuilc Action of the Focus Tube Dr D Walsh — X Rays in Ophthalmic 
Work ' Stephen Mayou — Mr Isenthal will show the Nodon Elecliic 
Valve for converting Alternating into Continuous Current. 

Chemical Society, at B — The Abso^lion Spectra of Meiallic Nltraias. 
Part II W N Hanley —The Specific Heau of 1.1 c^ids H Crompton, 
— ( 1 ) Studies in the Camphane Series Part X. The Constitution of 
Enoiic Benzoyicamphor ‘ ( 3 ) Nole on the Isomeric Benzoyl Derlvativea 
from Isoniirosocamphor * M O Forster — The Constitution of ihe 
Products of Nitration of Meia-aceloluidide - J B Cohen and H D- 
Dakln 

AEronautjcai Society, at B -Presidential Address Recent Aero- 
nautical Progreii Majrr H F S Haden-Powell — The Contributions 
of Ballo-tn Invesiigalions to Meteorology , Dr W N- Shaw, F R S- — 
The Kite Equipment ofthe Scottish Naiional Antarctic Expedition John 
Andrrson 

Institution op ELSCTaiCAL Engineer b, ai B — Lxira Meeting for 
the Inaugural Address by the President, Mr J Swinburne 
hRIDA r, December 5 . 

Institution of Civil Engimbeh^, at B — The Erection of Steal Bridges, 
ShefTield Rktension of itae London and Nurth-Wesicrn Railway : 
A Reynolds 
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dr. NANSEN'S OCEANOGRAPHY OF THE 
NORTH POLAR BASIN 
The Nofwegian North Polar Ejtpedttion^ 189J-1896, 
Scientific Results Edited by Fridtjof Nansen Vol. 111. 
Published by the Fridtjof Nansen Fund for the Ad- 
vancement of Science Pp xn + 428 , 88 Plates 

(London : Longmans, Green and Co., 1902 ) 

T his volume discusses at great length the not very 
numerous observations on the physical conditions 
of the water in the Arctic Sea which were made on board 
the Fram during her memorable drift. The matter is 


I examination distinctly different results, and differences 
were also found when the external temperature was 
I changed in various ways. It seems probable, however, 
that with one of the improved water-bottles on this prin- 
I ciple, the constants of which have been elaborately 
I determined before use, it may be possible to arrive at 
temperature readings to something approaching the 
hundredth of a centigrade degree , but this will be the 
I result of applying many corrections, some of considerable 
I magnitude. The question is not definitely settled, but 
It IS clear at least that no error exceeding one-tenth of a 
centigrade degree should occur with a water-bottle of 
this description when skilfully handled The peculiar 
I virtues and failings of the Negretti and Zambra reversing 
thermometer are familiar to all who have had occasion 


dealt with in two memoirs, both by Dr. Nansen, the first 
on the oceanography of the North Polar Basin, the 
second on hydrometers and the surface tension of liquids 

The second memoir may be considered as an appendix 
to the first, a great part of which also deals with methods 
and discusses experiments earned out after the return of 
the expedition 

We must, in the first place, express gratitude to Dr. 
Nansen for his choice of the English language as the 
medium by which the official account of his expedition 
15 made public , a choice which brings at least this 
reward, that his volumes will find their natural place 
beside the magnificent record of the expedition. 

It is natural to look at the contents of this volume 
from the separate points of view of methods and 
results. As to methods, it must be confessed that 
the key-note is one of regret mingled with hope 
“What might have been” if the experience gamed 
during the voyage had been available before it started 
IS insisted upon almost too much , and we are 
sometimes tempted to forget, m dealing with the results, | 
that the high degree of possible precision lay latent in 
the methods and was not actually attained Dr Nansen, 
indeed, loses no opportunity of disclaiming higher accu- 
racy than his instruments as they were handled could { 
give, and we have rarely seen a scientific man more | 
candid in blaming himself for neglecting precautions | 
which, after all, few specialists in his subject, if any, 1 
thought necessary at the time of his departure. I 

The methods most fully dealt with are those of deter- 1 
mining the temperature and density of sea-water at 
various depths. Two methods of observing the tem- 
perature were usually used, one involving the use of 
the Petiersson insulating water-bottle and the other the 
reversing thermtoeter on Negretti and Zambra's principle 
The insulating water-bottle is an apparatus which encloses 
at a given depth a large sample of water, partly in a 
central tube, partly between the members of a series of 
concentric outer tubes having no communication between 
them. It is thus apparent that before the temperature 
n the inner tube can change, the temperature of each 
of the concentric water-jackets must be changed to a 
greater degree. The important question is how long a 
time may be allowed to elapse before the temperature in ‘ 
the inner tube changes by an amount appreciable on the | 
thermometer. The actual water-bottle used on the voyage ' 
was lost, and its constants could not be tested. Two other I 
water-bottles of apparently identical construction gave on | 
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to use that beautiful but capricious instrument for deep- 
sea work Dr, Nansen discusses the various corrections 
which have to be applied, and in their case also he 
suggests improvements which should lead to increased 
precision and certainty. For the Fram expedition, the 
reversing thermometers gave readings the error of which 
in almost all cases could be guaranteed not to exceed 
± iC 

The determination of density received a great deal of 
attention, for just as Dr Nansen believes that observ- 
ations of sea-temperature should be correct to one- 
hundredth of a centigrade degree, so he believes that 
the density of sea-water should be obtained with a degree 
of precision sufhcient to indicate a difference as small as 
one unit in the fifth place of aecimals, when the density 
of distilled water is taken as unity But in the case 
of density, as in that of temperature, the results of 
the Fram did not realise the desired ideal. The in- 
I vestigation as to why this was so occupied much time 
and led to the interesting study m hydrometry which 
forms the second paper. We cannot follow the experi- 
ments in detail, and it must suffice to say that the 
villain of the piece was finally exposed and found to be 
grease Variations in surface tension due to observing 
with unwashed hands or wiping the hydrometer with a 
towel not above reproach led to the most distressing 
irregularities It was shown that an ordinary stem- 
reading hydrometer could give good results if the glass 
was perfectly clean and the surface of the water swept 
free from impurities by careful brushing with a piece of 
clean paper. But better results can be obtained by Ubing 
hydrometers of total immersion, which act in the heart of 
the liquid untroubled by surface tension or capillarity 
Dr Nansen finds the best results when using a jar with 
vacuum jacket on the principle employed by Prof Dewar 
for handling liquid air, thus preventing change of tem- 
perature by radiation The stemless hydrometer is 
weighted so as just to doac in the sample of sea-water, 
the temperature of which is read by means of a very 
sensitive thermometer. The temperature is then raised 
by stirring with a tube containing warm water, and the 
exact temperature at which the hydrometer begins to 
sink IS noted ; a tube of cold water is then used as a 
stirring rod until the hydrometer begins to rise again, and 
thus by one or two operations the temperature at which 
the sample has the precise density of the weighted hy- 
drometer can be ascertained with high precision. Other 
methods of determining salinity were tried on board, the 
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refractometer and an apparatus for measuring electrical 
resistance having been experimented with Doth gave 
fair results, but were troublesome and consequently not 
much used. The electrical method required the use of a 
-standard solution of potassium chloride the resistance of 
which was balanced against that of the sample by means 
of a slide-wire Wheatstone's bridge, a telephone being 
used instead of a galvanometer In the long run, the 
indications of the stem-reading hydrometers had to be 
relied on for the tables of specific gravity and salinity 
published in the memoir. 

Samples of sea-water were brought back for chemical 
analysis, but they were not numerous enough to enable 
any definite conclusions to be drawn So far as they 
went, they showed great similarity between the chemical 
composition of the salts in Arctic Sea water and in 
average ocean water, the freezing of the surface appear- 
ing to exercise very little selective action on the dissolved 
salts, 

The observations of temperature and density are printed 
in full with critical remarks, and the data are utilised to 
throw light on the circulation of the water m the North 
Polar Basin, the results of other expeditions being con- 
sidered simultaneously, so far as they affect the region 
under discussion. Dr Nansen endeavours to arrive at 
the circulation of water in the sea by calculating the 
density in sifu and representing this on maps and sec- 
tions by isopyknals, which bear the same relation to the 
•circulation of the sea that isobars do to the circulation of 
the air, and by isostercs or lines of equal specific volume 
The flow of water is deviated from the direction of the 
•density gradient, both for horizontal and vertical move- 
ment, by the rotation of the earth, and the amount of 
this deviation being calculated, it is possible to estimate 
the circulatory force of the sea due to di/ferences of 
density alone, supposing that there was no wind. Hut 
the wind, acting on the surface water or even on the ice, 
probably has a greater influence on the movement of the 
water than theisopyknal gradient ; hence a large part of 
the discussion is occupied by the consideration of the 
wind-drift and its rotational deviation It is quite im- 
possible in the limited space of a review to enter criti- 
cally into the methods by which Dr. Nansen arrives at 
Ins conclusions \ indeed, the only criticism we are pre- 
pared to make is that he has perhaps given too much 
detail, erring towards diffuseness rather than towards 
conciseness. However, we can give no more concise 
statement of the general conclusion as to the Arctic Sea 
than in Dr. Nansen's own words — 

" We have thus, in our discussion of the distribution of 
salinity and temperature in the North Polar Basin, 
arrived at the conclusion that there are at least four 
systems of currents in a vertical section from the surface 
10 the bottom, along the route of the Fram^ viz , 

“(i) A surface current of water with low salinity (from 
about 29 per mille to 32 per mille), perhaps 20m or 30m. 
deep, running towards the north-west and west , 

" (2) An underlying, slow current of water with a 
lighter salinity and a very low temperature, running in a 
different direction, and consisting of surface water from 
other parts of the Polar Sea The absolute minimum of 
temperature is situated m this current, at about 30m or 
60m. p 

'*(3) A current of relatively warm water with salinities 
of from 35 I per miUe to 35 3 per mille, coming from the 
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Gulf Stream west of Spitzbergen, and running towards 
the cast at depths below 330m., the maximum of tem- 
being situated in the water of this current at 
' from 350m to 450m , and 
n extremely slow current of colder water, Ailing 
the deepest part of the basin between 900m. or looom. 
and the bottom. This water is the heaviest water of 
the preceding current, which has been cooled down and 
has sunk towards the bottom ; it has a salinity of about 
35'29 per mille. It is possible that this water forms to 
some extent a spiral current under the preceding cur- 
rent, running in a similar direction.” 

The relation between the water of the North Polar 
Basin and that of the Norwegian Sea requires additional 
observations before it can be fully explained, and at 
every .step of the discussion new questions are raised 
which future investigations must settle. 

The fresh surface layer of water in the Arctic Sea is 
attributed by Dr Nansen mainly to the inflow from the 
great rivers of Siberia. In the mass of very slightly 
warmer water filling the vast hollow of the central Arctic 
Sea below the zone of maximum temperature, there is un- 
undoubtedly a small but distinct rise of temperature 
towards the bottom, and this is attributed to the influence 
of the internal heat of the earth. 

We feel that it has been possible to give only an 
inadequate idea of the value and originality of this great 
contribution to oceanography, and we have laid stress 
rather on the methods than the results, because it is by 
the experience gained in arriving at these methods that 
Dr. Nansen, as Director of the International Marine 
Laboratory, will be able to make the physical work of 
the International Council for the Study of the Sea fuller 
and more accurate than any similar oceanographical 
investigation that has gone before it. 

H R. M. 
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ANIMAL HISTOLOGY. 

Lehr buck der vergUickenden Histologte der Tiere. Hy 
Dr Karl Camillo Schneider. Fp. xiv-HgSB (Jena 
Gustav Fischer, 1902,) Price 24 marks. 

have only one serious fault to find with this book 
and It reflects no discredit on the author. That any 
book should be issued to the public m such a form that 
the mere operation of cutting the leaves — to say nothing 
of perusing the pages — involves its falling to pieces can 
only be characterised as a grave fault, although it is 
common in scientific books which are " made in 
Germany ” Another fault usual m books hailing from 
the same quarter, and against which we have frequently 
protested, is absent m this one, for it contains an index, 
although not a very complete or well-arranged index. 
For example, we find “ mehrreihiges Epithel," 
*'mehrschichtiges Epithel,” indexed, not with “Epithel” 
the substantive, but in the alphabetical situation of the 
adjective, where no one would think of looking for them. 
The art and science of index making has not, it must be 
confessed, up to the present made much progress in 
Germany, a fact the more remarkable since it is the 
country which beyond all others is a producer of books 
imperatively demanding efficient indices. 

For the work itself as a text-book of comparative 
histology we have nothing but praise. The letterpress 
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is well written and well printed, and the illustrations 
are numerous and accurate, and are also beautifully 
reproduced. By far the majority are orig'inal, although 
the author has, not unwisely, availed himself of good 
Agures by other workers, especially m the domain of 
vertebrate histology, which has hitherto been more 
completely exploited than that of Invertebrata, Such a 
book as this fills an important hiatus in our senes of text- 
books, and It IS to be hoped that before long we 
shall see an English translation. It is certainly strange, 
considering the importance of the subject and the 
necessity that so many workers must have felt to be 
informed regarding what is known as to the minute 
structure of the tissues and organs in this or that class 
of animals, that no effort has been made, since the 
work of Leydig, which was published as long ago as 
the middle of the last century, to furnish, on modern lines, 
such an account of minute structure as is ably given by 
Dr. Schneider in this volume Oppel's " Vergleichende 
Hvstologie” deals, it is true, with a part of the subject, but 
in a different manner, giving an account, more or less 
historical and bibliographical, of researches which have 
been made into the structure of particular organs and 
groups of organs m Vertcbrata, with occasional original 
observations interspered , while in the book before us 
we find a description of structure founded mainly on 
the author’s own observations on certain types in each 
class of the animal kingdom, and merely supplemented 
by occasional references to the work of other authors 
Both methods have their value. That of Oppel tends to 
produce a book which is a veritable storehouse of 
information on the more limited subject with which it 
deals, but it suffers from the disadvantage that such 
a work must necessarily be enormously bulky and 
proportionately slow in coming to completion, and as a 
matter of fact Oppel’s book, two or three volumes of 
which have already been noticed in Naiuke, is not only 
very far from that stage, but it would almost appear— from 
the present rate of progress — that the end would never 
be reached at all , whereas in the work before us we have 
an account of the minute structure of all classes of 
animals which is, so far as it goes, complete, and is 
not unduly large considering the vast extent of the 
subject 

As a matter of fact, Dr. Schneider's work is com- 
pounded of three distinct parts, each of which might very 
well have been published as a separate book. The first 
of these— under the terms “ Cytology ” and “ Organology” 
— comprehends an account of the structure of the tissues 
and organs of animals in general, the resemblances and 
differences being duly noted ; it is, in fact, a general 
minute anatomy of the animal kingdom. The third or 
special part, which occupies by far the largest bulk, is also 
purely histological, but the minute structure is dealt with 
class by class, beginning with Ponfera and ending with 
Vertebrata There is in this some unavoidable repetition 
of the matter contained in the first part. On the other 
hand, the second part— which is termed “ Architcktonik ” 
— IS not histological at all, but morphological. It deals with 
the forms of Metazoa and their mode of production, and 
also includes the consideration of their classification, and 
such questions as the formation of species and the causes 
of variation. All this might very well have been omitted 
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m a work dealing with histology — that is to say, a know- 
ledge of the subject might very well have been assumed 
— m which case the bulk of the volume would have been 
reduced to more manageable proportions. Moreover, it 
could have been further reduced by a great diminution 
of the bibliography, which, although extensive, merely 
amounts to a collection of titles, for the papers given in 
it are not specifically referred to in the text The value 
of such a list 15 not apparent, since at best it is sure to be 
incomplete and could, in fact, be readily compiled more 
efficiently from well-known publications accessible to every- 
one It will appeal to authors who do not take the trouble 
to search out their own references or to verify them for 
themselves, but adds no real scientific value to a work of 
this sort unless the papers quoted have a direct bearing on 
points treated in the book itself There are always to be 
found in the compilation of such lists sins both of omission 
and of commission — papers of a trivial and unimportant 
character included, and others of considerable importance 
omitted altogether. A bibliography, to be of actual 
value to the readers of a book, must not only have a general 
relationship to the subject-matter of the work, but a direct 
specific relationship to the detailed statements and 
conclusions of the author As examples of what biblio- 
graphies in works on morphology should be like, those 
given in Balfour's "Comparative Embryology” and in 
Minot’s " Human Embryology ” may be instanced With 
such as these, which add a definite value to the works 
which they complete, a bibliography like that m the work 
under review, even although it contains 36 pages of titles, 
contrasts unfavourably. In most other respects, Dr. 
Schneider's book is to be commended as a creditable 
attempt to supply a want which has been long felt, but 
which, no doubt, the magnitude of the task has hitherto 
deterred others from embarking upon. 

It should, however, be stated that the author's method 
is dogmatic rather than critical, and that in disputed and 
controversial questions he gives the views of the Vienna 
school of histologists, to which he himself belongs, 
without, as a rule, so much as hinting that other views are 
held. If this IS a fault, it is one which can be easily 
forgiven to the author of a text-book, for at least it 
tends to prevent a confusion of ideas on the part of the 
learner, to dimmish the bulk of the work, and generally to 
present its contents in a more readable form, and one 
more useful to the average student 

PHILOSOPHY AND SCIENCE 
The World and the Individual. First Strte^ The 
Four Historical Conii'ption\ of Pcin^ By Josiah 
Royce, Ph D Pp xvi + 588 (New York The 
Macmillan Company , London Macmillan and Co,, 
Ltd , 1900.) Price T2 j. (sd net. 

The World and the Individual. Second Series i Naiitrc^ 
Afan^ and the Moral Order By Josiah Royce, Ph D. 
Pp- XVII + 480 (New York ' The Macmillan Com- 
pany , London Macmillan and Co., Ltd, 1901 ) Price 
I2J 6rf. net. 

I N the first senes of these remarkable Giflford lectures. 
Prof Royce gives us the broad outlines of an ontology 
which serves as the philosophical basis for the special 
discussion of cosmological and ethical problems contained 
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in his second volume. As a contribution to the investi- 
gation of ultimate metaphysical issues, Prof. Royce’s drst 
volume, like previous works by the same writer, deserves 
high commendation for the frequent grace of its style and 
the freshness and freedom from unnecessary technicalities 
with which the problems are presented to the reader. 
Metaphysics has a bad name with the cultivated public 
in general on the score of aridity and unintelligibility, 
but there is nothing in Prof. Koyce’s lectures that a 
thoughtful man of ordinary education should Bnd unduly 
difficult or repellent, and there is much that every such 
man must find of the highest importance. Writing from 
a standpoint which may roughly be described as that of 
Hegelian idealism, but in entire freedom from mechanical 
adhesion to a master, and often with marked individual 
originality, Prof. Koyce gives us a most instructive dis- 
cussion of the different senses which have, in the history 
of human thought, been put upon the concept of Being 
We are led by consideration of the complementary errors 
of realism and mysticism to the definition of real existence 
in Kantian terms as the valid, that which accords with 
the conditions of a ** possible experience” But validity 
or genuine possibility must, again, rest on a basis of actual 
existence as part of a real experience , hence Prof. Koyce 
conducts us from the third, or Kantian, to his own, the 
fourth, definition of real existence as the completed pur- 
pose or meaning of an idea Space forbids detailed 
examination of his line of argument, but there are perhaps 
two mam positions of the writer which seem hardly satis- 
factory as stated It is not made sufficiently clear how 
It can be an “ idea,” in any recognised sense of the word, 
which ultimately sets all selective attention to work, 
and generally the relation between thought and will 
IS left in some obscurity. Thus, both in the first and 
second senes of lectures, Prof. Royce often seems to 
imply the very doubtful view that voluntary attention is 
the same thing as a volition to attend, but he nowhere 
explicitly states his position on the question A minor 
peculiarity in the first senes, which is perhaps open to 
attack, 15 the use made of certain logical theories in 
cnticising the Kantian conception of reality Prof Royce 
might reconsider, in the light of objections with which he 
is no doubt familiar, but which he nowhere meets, the 
view, adopted by him from the writers on symbolic logic, 
of the universal proposition as a negative existential 
judgment 

To the professed metaphysician the most important 
thing in the two volumes will be the supplementary essay 
to vol. I , in which ingenious use is made of the modern 
theory of infinite senes, as expounded by Dedekind and 
others, as the basis of a defence of the conception of the 
Absolute as a Self against the negative dialectic of Mr. 
F. H. Bradley. The argument cannot be dealt with here, 
but one difficulty may be noted. Prof. Royce, if I under- 
stand him rightly, assumes a very direct relation between 
validity and actuality. He appears to take it for granted 
that if you can reason about an infinite senes in mathe- 
matics, it must be possible for that aeries to be actually 
summed , or again, that every proposition of an in- 
finite senes of propositions which would be true if made 
must actually be thought by some mind. As the loBnite 
series of such minds, according to Prof. Royce’s view, in 
its entirety makes up the mind of God, it would seem to 
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follow that the infimtus intellectus Dei^ which we are 
assured knows all that we know, j'ust as we know it, is like 
nothing so much as an infinitely extended Bradshaiv's 
Guide without an index. Before we can adopt this view, 
we need, I think, a more searching investigation into the 
relation of mathematical truth to actual fact than Prof. 
Royce has supplied. Is it, after all, allowable to assume 
without criticism that mathematical conceptions must be 
the exact counterpart of actual existence? 

In the second series of his lectures, Prof Royce uses 
the metaphysical standpoint secured in the first volume 
as the basis for a striking theory of the real character of 
the processes which appear to our senses as the physical 
order. His general thesis is one which seems inevitable 
if we accept the premisses of idealism, that what we per- 
ceive as physical nature is a vast society of purposive 
and intelligent beings, which appears to us to be a dead 
mechanism simply because we have no direct insight 
into the special nature of the purposive life which ani- 
mates it In connection with this general thesis, Prof. 
Royce supplies an invaluable criticism of the notion of 
uniformity or “natural law” and a most suggestive at- 
tempt at a philosophical interpretation of the empirical 
facts of evolution 

The concluding essays of the senes contain a striking 
vindication of the doctrine of moral freedom and an in- 
genious argument for human immortality, in a sense 
rather different from that commonly put on the term. I 
hope it 15 not ungracious, m the presence of such a wealth 
of suggestive discussion of topics of vital interest, to 
suggest that Prof Royce's psychology is sometimes of a 
doubtful kind. More than once he seems to make the 
contrast between my self as it is in time and my “ self in 
eternity,” with its complete insight into the solution of the 
problems my temporal self finds insoluble, so sharp as to 
amount to a positive ascription of two distinct types of 
existence to the same individual His eternal self be- 
comes, especially in the last lecture, so much a sort of 
lesser god, and so remote from the struggling, perplexed 
creature I know as my temporal self, that it is not quite 
easy to see how the two can ultimately be one His 
doctrine of sin, deeply true as many of his statements are 
felt to be, again, seems to me to involve the already men- 
tioned confusion between attending voluntarily and willing 
to attend Lastly, the argument for the temporal im- 
mortality of every self might perhaps be found hardly 
consistent with the admission of the temporal origination 
of new selves by evolution. Does not evolution involve 
the disappearance of selves in precisely the same sense 
in which it involves their origination ? Prof Royce's 
argument, if pressed, ought to prove immortality ex paric 
ante as well as ex parte post. And, in view of his 
general acceptance of a clarified Christianity, it is not 
improper to ask whether Prof. Royce agrees with all 
serious forms of Christian doctrine in recognising the 
possibility that some selves may be finally “lost,” and, 
if so, how he interprets such ultimate loss Misgivings 
of this kind, however, need in no way detract from our 
admiration of the courage with which Prof. Royce has 
essayed the task of bringing idealistic philosophy into line 
with the positive results of empirical science, and of the 
vast originality and ability with which that task has been, 
on the whole, executed. The Gifford trustees are indeed 
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to be congratulated on having been the immediate causes 
of the publication of three such works as the Gifford 
lectures of Profs Ward, Royce and James There have 
been few equally important additions to English philo- 
sophical speculation in recent years A E. Tam OR 


THE PARALLEL RUNNING OF 
ALTERNA TORS 

Der ParalUlbetrieb von Wecksehirommaschinen By Dr 
Gustav Benischke Pp. 55, (Brunswick . Friedrich 
Vieweg und Sohn, 1902 ) Price M 1.20. 

T he second volume of ‘‘ Elektrotechnik in Einzel- 
Darstellungen/^ of which the first was mentioned 
in these columns some time ago, appears in the above 
form and fully sustains, if it does not surpass, the 
excellent character of the first volume Besides the 
general normal parallel running of alternators, including, 
of course, polyphase machines, the disturbing influences 
which make parallel running difficult or impossible 
arc discussed. To the mathematically inclined, the 
theoretical explanation of the phenomena met with in 
the parallel running of alternating-current machinery 
offers exceptional opportunity for a fine display of 
mathematical calculations and formul.c Fortunately, 
Dr. Benischke is not so inclined, and in his preface 
declares that the physical explanation of the phenomena 
appeals more direcj^Iy^ to one's intelligence than the 
mathematical, and Uiat, in the cases under consideration, 
the swinging and falling out of step of alternators, the 
mathematical method is not much good, as it is not 
possible thereby to prophesy whether two machines will 
run in parallel or not This is, of course, what has been 
found in practice, and it js now usual in the construction 
of alternators to so design them that means for the 
prevention of swinging (Le Blanc’s damping rings) can be 
placed in position should it prove necessary The author 
IS to be particularly congratulated on chapters x and xi , 
m which these matters are discussed, for the very clear 
and logical manner in which he has put them. 

As an introduction, the first three chapters of the book 
deal with the parallel running of continuous-current 
machinery, and the question of motor current and division 
of the load between the parallel sets. With continuous- 
current generators, the division of the load between the 
machines is a question for the switchboard attendant, 
who simply has to regulate the exciting currents, the 
steam-engine governors doing the rest. With alternators, 
the task becomes more difficult, for not only have we the 
additional necessity of the machines being in synchronism 
one with the other, but also the proper division of the 
load between the generators can only be attained by con- 
current adjustment of both the exciting current and the 
steam admission. This is due to the fact that increase 
of the excitation of the unloaded machine is not followed 
by a diminution in speed due to current flowing, followed 
by a greater admission of steam, as in a direct- current 
machine, as the alternator is kept at the same speed 
always, beihg in synchronism. The proper division of 
the load between the alternators becomes, therefore, 
largely the work of the engine-driver, acting under the 
instructions received from the switchboard attendant, 
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while the latter has to see that the wattless current 
given by the machines is kept at a minimum by the 
proper regulation of the exciting currents In accordance 
with German practice, the author recommends the use of 
an indicating wattmeter or power-factor indicator on 
each machine to control the power factor This has 
not been the usual practice in England, as the matter 
can just as well be done by regulating to minimum 
current on the machine ammeters. To day, recording 
power-factor indicators are being demanded in England, 
this IS presumably to enable the engineer to have a check 
on his assistants. They are also, so far as we are aware, 
only for use on circuits off which synchronous substation 
machinery is running, where the question of power 
factor IS of greater importance than in the case now 
considered 

We can now only refer to the other chapters in the 
book, which treat of the influence of the shape of the 
current and electromotive force curves, the electrical 
connections for parallel running with diagrams, synchron- 
isers, under which vie did not find a description of the 
Lincoln synchroniser, which we think is an omission, 
parallel running of machines situated on the same axif, 
and of alternators driven by gas engines We can 
warmly recommend the book to all who seek trust- 
worthy and detailed information on this important 
engineering subject C C G 


OUR BOOK SHELF 

Hand- und Hnif^duih zur Aus/uhrurtir physiko- 
ckemistker Messungen, By W Ostwald und R 
Luther Zweite Auflrige Bp xii -I- 492 (Leipzig 
W Engelmann ) Price iSj net 
The second edition of this well-known work will un- 
doubtedly be welcomed by a large circle of students and 
teachers, the more so since for some time the first edition 
has been out of print The cooperation of the original 
author with Dr Luther in the production of the second 
edition has resulted in a considerable number of changes 
being made in the book ; a new work is, in fact, the 
result Dr Luther’s long experience as demonstrator and 
later as subdirector of the l^hysico-chemical Institute at 
Leipzig has made him specially fitted for this collalior- 
alion, and the value of the book is greatly enhanced by 
the results of his daily contact with the practical diffi- 
culties of students engaged in physico-chemical work. 

In the new edition, the headings of the first fifteen 
chapters agree with those of the first issue. Considerable 
changes have, however, been made in detail by the intro- 
duction of new matter The sixteenth chapter of the 
original edition 15 represented by five chapters in the 
present one, the headings of which are respectively 
electrical measurements, electromotive force, conductivity 
of electrolytes (dielectric constant), quantity of electricity 
and transport number and finally electrical measuremen 
of temperature. In this portion of the book, the ch lef work 
of reconstruction has been performed The twentieth 
chapter deals with chemical dynamics, and a new chapter 
has been added on the application of physico-chemical 
methods to chemical questions. 

Noteworthy alterations in detail are the introduction of 
a number of new tables of useful data, the use of the new 
unit for the expression of conductivity values and the 
inclusion of copious references to original papers dealing 
with the subject-matter in hand. Special forms of ap- 
paratus and details of manipulation which cannot be 
included m a practical text book of anything like modest 
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dimenalons are thus placed within easy reach of the 
student. 

Although so rich in material, one or two omissions 
might with advantage be remedied in a future edition. 
In the chapter on measurement of pressure, no apparatus 
such as tne differential manometer suitable for the 
measurement of very small pressures is described. The 
methods and apparatus so frequently employed in the 
investigation of transition phenomena of different kinds 
should also find a place Such are the use of the Bremer- 
Frowein tensiineter, the dilatometer, the electric transi- 
tion cell, &c. Apart from these omissions, the book is 
undoubtedly excellent It will be found invaluable to 
teacher and student alike, and should find a place in every 
chemical and physical laboratory. HMD. 

London Birds and Other Sketches. By T. Digby Pigott. 

New and enlarged edition Pp xui + 2K6 , illustrated, 

(London ; £ Arnold, ipo2.) Price js. 6d. 

Mr, Pigott is of opinion that every man, especially as 
he grows older, ought to have a hobby,’* his own being 
the observation of birds in their native haunts. That he 
has recorded the results of these observations in a 
manner acceptable to the public taste may be taken for 
granted from the fact of his book having reached a third 
edition Whether, indeed, he is treating of the wood- 
pigeons in Kensington Gardens, of the gulls and 
cormorants on the ornamental water in St. James’s Park, 
of London insects, of the bearded tit in the Norfolk fens 
or of the sea-birds of the Shetlands and Fame Islands, 
the author is equallv interesting \ while the exquisite 
frontispiece by Mr. Tnorburn and the other illustrations 
confer an additional attraction on a very charming little 
volume. In several instances, as in the case of gulls 
essaying to perch on the trees in Sl James’s Park, Mr 
Pigott has new facts regarding bird life to place before his 
readers. The statement that rooks are not likely again 
to build m Kensington Gardens will be read with regret 
by all. On the other hand, bird-lovers will learn with 
pleasure that the bearded tit is on the increase in the 
Norfolk reed-brakes Among the most interesting 
chapters m the volume are those on birds nesting in the 
Shetlands and bird life in St Kilda 

It is, perhaps, a pity that the author did not get some 
professional ornithologist to look through his proofs 
Had this been done, we should not have found the king- 
fisher, the swift and the nightjar classed as " Passeres 
(p. 253) or Regulus ’* given as the name of the wren 
(p. 22), while the statement (p. 5) that the shrikes form a 
link between other passerines and the birds of prey 
would perhaps have been modified R L. 

How to Buy a Camera. By H C Shelley Pp xii -H 144 

The “How to Buy” Senes (London- George 

Newnes, Ltd , 1902 ) Price u. 6d, net 
There are no doubt many people who would have con- 
tinued to practise photography if they had had the advice 
contained in this handy little volume. The amateur has 
been, and is now, too often led to invest his money in a 
camera the size and bulk of which renders it impossible 
for him to carry it about and use except with great incon- 
venience. The utility, and therefore the value, of a 
camera to the average photographer is gauged by its 
facility of erection, lightness and portability, and when 
these qualities ,are combined with good workmanship in 
every respect^ jAotography becomes a pleasure. In the 
present book, author gives some very sound advice 
to the would-be photc^rapher, and he has not forgotten 
to bear in mind the different sizes of pockets which have 
to be considered. Chapters are devoted to each of the 
principal items that the photographer requires, and the 
author seems to have shown a very fair and impartial 
judgment in his suggestions as to the best or most ser- 
viceable articles to purchased. A thorough perusal of 
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this book will effectively help anyone who wishes to take 
up this delightful subject, either as a hobby or as an aid 
to some portion of his dailv work. 

Becent Ad7Jances in Science By A E. Ikin, D Sc. 
Pp. 83. (London * Normal Correspondence College 
Press ) Price u. net. 

According to the preface, this book has been written 
mainly with the object of giving pupil teachers an 
opportunity of obtaining some general information on 
the advances made in the past ten or twelve years. Un- 
fortunately, the author shows only a superficial knowledge 
of his subject, and much of the information is in con- 
sequence incorrect A good deal of it is also out of 
date, some of the inventions described having long since 
passed out of use It may also be objected that technical 
terms are used much too freely in a book intended for 
those having no technical knowledge Mr Ikin’s object 
in providing the pupil teacher with a sort of general 
guide to modern scientific progress is a very laudable 
one, but we fear it will not be realised by the book he 
has written. A correct description, in non-technical 
language, of present-day practice in the various branches 
of applied science would be far more valuable than a 
book such as this, which is likely, we fear, to do more 
harm than good to its readers. M. S. 

Agricultural Industry and Education in Hungary 
Compiled by T S Dymond Pp 177 , with 98 illus- 
trations (Chelmsford John Dutton, 1902.) Price 
2s 6d. net 

This is an account of a visit, arranged under the auspices 
of the Essex Technical Instruction Committee, made by 
the Essex farmers’ party to Hungary in May and June 
of this year The tour was conducted by Mr. Dymond, 
the lecturer in agricultural chemistry in the Essex County 
Technical Laboratories at Chelmsford It would appear 
from these pages that excellent results are likely to follow 
the opportunities then given to Essex farmers to acquaint 
themselves with agricultural methods in Hungary. The 
visitors were impressed by the good farming, the 
abundant grain and forage crops, the breeding of ex- 
cellent horses and cattle, the organisation of agricultural 
industries and the complete measures taken by the 
State to foster agricultural improvements of every kind 
One of the pleasantest pieces of reading in the volume 
IS that describing the hearty welcome extended to the 
party by the Hungarian authorities and people generally. 
A guide book, edited by the Minister of Agriculture, c-in- 
taihing an itinerary of the journey planned under his 
direction, and descriptions in English of Hungarian 
agriculture, was, at Vienna, presented to each visitor. 
The party was accompanied throughout the fortnight’s 
journey by Mr Gydrgy, Dr. Gogerand Mr Szilassy, who, 
as Plunganan experts in agriculture, gave invaluable 
assistance. 

Le Cintent ArmI et ses Applications. By Mane- Auguste 
Morel. Pp 158. (Pans. Masson et Cie,, 1902 } 

This book, belonging to the well-known “ Aide- 
mdmoire ** senes, deals briefly with structures pro- 
duced by the association of cement with iron or 
steel, distnbuted in such a manner as to utilise to 
the fullest extent the special characteristics of each. 
The volume opens with a description of results ob- 
tained in this held of work by numerous French en- 
gineers. Among other matters dealt with are the 
principal systems of applying this plan of construction 
to floors, girders, arches and pillars, and the materials 
employed. The book concludes with a set of mathe- 
matical expressions for the forms of structure approved 
by engineers. The text is simpliflod by the hundred 
illustrations, which, with a few exceptions, are very 
clear, and the book is provided with a bibliography. 
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LETTERS TO THE EDITOR. 

{^Th€ Editor does not hold himself responsible for opinions ex- 
press^ by his correspondents Pf either can he undertake 

to return t or to correspond with the writers of rejected 
manuscripts intended for this or any other part of NATURE 
Ho notice IS tahen of anonymous communications. ] 
Becquere] Raye and Radio-activity. 

In your report of the meeting of the Physicai Society of 
October 31, t find the following sentence given aa having been 
said by me in the course of some remarks on Mr Ridout’s 
paper on the size of atoms, with the four words which I under- 
line accidentally omitted. 

If the electrions, or atoms of electncityi succeeded in getting 
out of the atoms of matter, they proceeded with ve/oitties which 
might exceed the velocity of light, and the body was radio- 
active " 

The omission of those four words made it appear Lhat I had 
considered the velocity of the escaping electriona to be essentially 
the velocity of light. In reality, the electriona may escape with 
velocities possibly less or possibly more than the velocity of 
light, but certainly not all with one definite velocity 

It is probable that the electrification of air produced by the 
breaking up of liquids into drops,' by a jet of water falling 
through air,’ by water-falls,* by the bubbling of air through 
water and other liquids, and by the shaking up of liquids and 
gases in a bottle,^ are all to be explained by the splashing out 
of electrions in consequence of violent vibrations of molecules of 
the liquid at surfaces of separation between liquid and gas in 
rapid relative motion, and at places of disruption between two 
portions of liquid. Krivin 

Netheihall, Largs, Ayrshire, November 27 
[The official report of Lo/d Kelvin’s remarks was printed as 
received —Lull or*] 

The Conservation of Mass 

Wim reference to the fetter from Mr Sommcrville in your 
present issue, may I state that, in the discussion at the Belfast 
Meeting of the British Association, 1 pointed out lhat the height 
in the scale pan at which a thing is weighed affects us apparent 
weight and that the change from this cause is quite within the 
capacity of the best balances? 1 also referred 10 the last report 
from Sevres by Dr C'lUillaume, who made the inlereslmg state- 
ment lhat It would be certainly possible now to observe that one 
pair of kilogram weights side by side weighed more than they 
would do when resting one on the other.^ 

These small difTerences due to distance from the centre of 
the earth are, however, considerably smaller than the discrep- 
ancies obtained by Dr Landult, but 1 mcnticinccl them as repre- 
senimg the kind of unexpected disturbance that might come in 
without discovery C V^. Bovs. 


Qerms in Space 

I have received the enclosed letter from Mexico with a 
request to forward it to you , and accordingly I do ao, since I 
suppose it not impossible that ihe dust of space might contain 
life germs of some kind I do not think the suggested bom- 
bardment by electric corpuscles sufficient cause, though electric 
repulsion might sometimes act, and it has been suspected lhat 
the earth may have a faint cometary tail ; but no such action is 
needed to account for the existence of cosmic dust of any kind. 

Whether the advent of new diseases could be thus accounted 
for IB a possible matter for debate , and incidentally it has struck 
me to ask whether there can possibly be any physiological 
discrimination between the, so to speak, windward and leeward 
sides of the earth on its journey through the ether, giving the 
morning hours a different “feel" from the afternoon h'mrs 
The idea, I admit, is extremely improbable. Oliver Loik.k 
T he University, Birmingham, November 19 

' Holmgren, Ai.ademy of S^ttnees, 1873 

* Maclean and Goto, Phil , Augii-u, iBgo 
Lcnard, Ann dtr Phys und Chent , 

: Maclean and Galt, A' S Pr^t and P ftiHj , 1895 

. " ba Convention du M&ire el le Bureiu Inieriiaiional des Puida et 

RGaurce," p 143 (190a). 


It is commonly auumed {cf, eg. Nature of October |6, 
p 60a) Lhat if life did not originate upon the earth, it must have 
come upon a meteorite. How it got on the meteorite is not 
explained. 

It occurs to me lhat there is no reason why small living bodies 
{e g spores of bacteria) should not be floating about by them- 
selves in apace We know from recent experiments lhat the 
cold of space would not in the least destroy their germinating 
power, but, on the contrary, would (I presume) preserve them m 
a dormant state indefinitely, 

Now, why should not such bodies gradually acUle down upon 
the earth, without any destructive friction? If this can be, the 
meteor hjfpolhesis becomes wholly unnecessary [It is ihc same 
hypothesis only the meteors assumed are extra small — O. L ] 
We still have to account for the living bodies in space Is 
there any way m which minute particles (as bacterial spores) 
could leave the earth (or any other planet)? They could be 
carried far up in atmospheric currenli, and my friend 
Mr Weinzirl has found bacteria in the mountain air of the and 
parts of this country Is it possible that electric currents (such 
as produce the aurora) could in some cases carry them far 
enough to permit them to escape into space? I do not know 
enough about electricity to judge of this possibility. 

Tiiito D A Cockerell 
Kasl Lai Vegas, New Mexico, USA, November 2. 


The Leonid and Blehd Meteor-Bhowers of 
November, igoa 

In a letter just now received from Mr W II Milligan, in 
Belfast, some interesting details are given of ohservaimns made 
in his watch for Leonids at and near the November date of the 
shower's recently looked for reappearance As a cloudy state 
of the sky prevailed generally in h-ngland on the nights in 
question, the result obtained in a prolonged clear view of the 
sky on at least one of the two most probably predicted mornings 
of November 15 and l6 for the shower’s reappearance, that but 
one true Leonid, and no sign whatever of any great abundance 
of the shower, was visible in a watch of 4 hours on the first of 
those two mornings, possesses considerable interest from the 
fresh support which it affords to the lately calculated conclusions 
of very eminent astronomers, that the mclcor-strcani’s celcslia) 
route, instead of just crossing the earth’s orbit-track, as it did m 
the shower’s three last previous returns and m many bygone 
centuries, now probably falls, by the effects of planetary per- 
turbations on Its course, sufficiently far inside the earth's orbit 
to no longer give us the magnificent spectacle of a great star- 
shower 

On the mornings of November 15 and 17, only (on the last of 
which the sky was overcast in Belfast), could short and tolerably 
clear views be here obrainul of the brightly moonlit sky ; and 
lhat the shower was indeed feebly active on the former morning 
Was shown by one small true Leonid’s appearance at ijh 5 ^'" • 
of second magnilude, shooiing overhead from 134 d- 474 1264 

j-54^, about 8’ in rfths of a second, as from a radiant point at 
21", the only meteor seen in a brief half-hour of cloudless 
sky w'ell watched for the Leonids from 3^ 45 '" 4 ^ IS''' 

a m On the night of November 16-17, meteor at all was 
visible in a full hour's watch m clear sky from ilh 45 '"* 
I2h. 45m From Mr A King, at Leicester, 1 have just now 
heard that he observed one meteor only — a Leonid in a 25m 
watch on the latter night, and that in 14 hours on the early morn- 
ing of November 13 (the only other cloudless time at Leicester 
in that Novemlier period), he observed 7 meteors, not one of 
which was a I.,eonid 

The watch, this year, for Dielid meteors on November 23-24 
was about equally unproductive of both periodical and ordinary 
meteors ; for m a watch of 4 hours' duration, from 7h. to i ih on 
the first of those two nights (the next night being cloudy), Mr. 
Milhgan reports from Belfast that no Andrornede at all was 
there observed, and m 2^ hours of clear sky, until midnight, here, 
only two shooting-stars (both in the first hour, and none in the 
last 14 hour of the watch) were seen, neither of which were 
Andrornede or Bielid meteors In i i hour on the second night, 
until mgonnsc and cloud and ram interfered at I5h , only one true 
Bielid meteor and two other shooiing-stars were here recorded 

Regarding his long watches at Belfast for the Leonids, m 
their recent period, Mr. Milligan writes thus *— 

“Below 1 give a record of the watches kept. Although the 
results are few, yet from the fact of having seen three meteors — 
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two true Leonids and one slow, '* stray, "spent-lookinf; shootlng- 
star — In the strong moonlight, 1 should aay that had the shower 
^en In any force 1 should have seen more, and that therefore 
it must be taken to have been weak and to have gone past us 
inside the earth’s orbit, as it did, presumably, in the past year 
or two. The radiant point was not determined, but it seemed 
t) be in the usual position.’' 


mg Fellows were elected the first members of the 
council of the Academy — Sir W. R Anson, the Right 
Hon James Bryce, Prof I. Bywaier, Prof. T. W. Rhys 
Davids, the Rev Prof S. R. Driver, the Rev. Principal 
Fairbairn, Sir C P. Ilbert, K C S 1 , Sir R C, Jebb, the 
Rev. Prof J E. D Mayor, Dr J. A- H. Murray, Prof 


Durstlon of waich (Local 1 ime*) , . 

am Number 6f Remark* 

Ffoni To 1 Leonids Oiher , ( Local Times about a3m slow on Greenwich Time ) 

b m h m. I mcieors 


November 13 

12 

0 

I 

0 

0 i 

0 

Clear horieon-belt in E and S , cloudy alierwards 

November 14 

1 _ 






Cloudy throughout. ~ 

November 15 ' 

12 

u 

2 

0 ! 

0 

I 

•Clear ; moonlight j meteor ! very 

.. IS 1 

J 

0 

4 

0 1 

0 ' 

0 


M *5 1 

6 

0 

7 

0 ; 

I 1 

0 

II ,« 

November 16 I 

12 

0 

5 

30 



Cloudy 

.. 16 

5 

4 S 

6 

15 ' 

0 

0 

Clear space around Leo 

November 17 







Cloudy throughout 

November 18 

12 

0 

4 

u 

0 

a 

Clear 

II I ® 

4 

0 

S 

0 1 

1 

□ 

' 

,, 18 

5 

0 

6 

° J 



1 No will ch kept 

November 19 

5 

0 

6 

0 1 

0 

0 

Clear, 


Totals 


1 

2 

I 

!~ 

1 


To complete the partial record which these notes supply of 
ihe shower’s apparent strength this year, at somewhat near Us 
time of greatest brightness, it may be hoped that more favour- 
ably observed particulars of the appearance of the l^onids may 
reach us yet irom foreign places, and it might eainestly be 
wished, as well, that notes of the number of shooting stars 
observed may have been kept at any distant station on the globe 
where possibly some sensible ramification and dense clustering 
of cometary dust along the wake of the departing meteor-stream 
may have happened to produce a fairly bright and numerous 
display of what it now appears probable may have to be known 
for Bome ti ne to come, if not perhaps for all coming lime, as 
tl-e traditionally splendid celestial spectacle of the November 
Leonida. A. S Hkksi hei 

Observatory House, Slough, November 26 

Vitality and Low Temperaturea 

Thr remarkable results of the experiments of Prof. Macfadyen 
and otheiTg on the effects of low temperatures on organic life, 
render it highly desirable to ascertain how long vitaliiy can be 
retained under such conditions, and with liquid air now avail- 
able It becomes possible 10 extend the inquiry for an indefinite 
number of years— a generation if necessary 

The fact that organisms, after having been maintained fur 
sis months at temperatures far below those at which vital 
aclivuies are possible, have retained their vitality practically 
unimpaired, profoundly modifies the conception hitherto attached 
to the word “ Ufe,” and if u can be shown that vitality can 
survive for a protracted period in these circumstances, the 
conclu^on that u is a molecular function seems inevitable 
If such an eipenmcntal result were obtained, it would 
strengthen the possibility of Lord Kelvin’s speculation thst the 
ongin of life on the earth may have been ultra-tcrreslnal, and 
this implies that the ultimate source would probably have to be 
looked for under condiiions not common to, pnsRsibly transcend- 
ing, our experience. W J. Cai iirr. 

Stellenbosch, South Africa.^ 


THE BRITISH ACADEMY, 
a gcne^i^l^‘IDeclmg of the Fellows of the British 
Academy, held on November 19, the Right Hon. 
Lord Reay, G.^S.I , president of the Institute of Inter- 
national Law and president of the Royal Asiatic Society, 
was elected first president of the Academy. 

At the same meeting, the Times announces, the follow- 
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H F Pelham, the Rev Prof W W. Skeat, Sir Fi- 
Maunde Thompson, K C B , Dr A W Ward, Prof 
James Ward 

At a rneeting of the council, held on November 26, 

, Mr. 1 . Gollancz, Fellow of the Academy, University 
lecturer in English at Cambridge, was appointed secretary 
of the Academy. 

I In the report of the anniversary meeting of the Royal 
( Society, printed elsewhere in this issue, the position taken 
by the iKoyal Society in conneclion with the constitution 
of the British Academy is described. By its action, the 
' Society limits its sphere of activity to that of the experi- 
I mental sciences, and dissociates itself from the scientific 
I study of archeology, philology, philosophy, political 
I economy and similar branches of knowledge Its scope 
IS thus to be that of the Pans Academic des Sciences — 
one of the five academies which constitute the Institute 
of France — and the British Academy will correspond 
very nearly to the Acadt?mie des Inscriptions et Belles- 
Lettres and the Acadi^mie des Sciences morales et 
politiques. Many men of science regret that the Royal 
Society has thus ceased to represent the totality of 
j British scientific work, as it formerly did, and has limted 
I its scope to certain branches 


I ANOTHER HODGKINS GOLD MEDAL 
j A WARDED 

T N March last, Dr S P. Langley, secretary of the 
I ^ Smithsonian Institution, appointed a committee to 
1 consider whether any discovery had been made since the 
I award of the first Hodgkins gold medal in 1899, under 
' the general terms of the gift, “the increase and diffusion 
{ of more exact knowledge in regard to the nature and pro- 
1 periies of atmospheric air in connection with the welfare 
j of man,” which would render it proper that such a medal 
I should be again awarded This committee consisted of 
the following distinguished men of science ■ — Mr. 
Richard Kaihbun, assistant secretary of the Smithsonian 
Institution, chairman ; Dr. A Graham Bell, for elec- 
tricity ; Dr. Ira Remsen, for chemistry ; Dr, Charles D. 
Walcott, for geology ; Prof. E C Pickering, for as- 
tronomy ; Dr. Theodore N. Gill, for biology ; Prof. 
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Cleveland Abbe, for meteoro1o|$y , Mr. William H 
Holmes, for anthropology ; and Mr S. W. Stratton, for 
physics. 

Owing to the absence of Mr. Ralhbun, Dr Remsen 
served as chairman at a meeting of the committee held 
at the Smithsonian Institution in Washington, April 15, 
At this meeting, the/ollowing resolution was unanimously 
adopted — 

" That the committee recommend to the secretary of 
the Smithsonian Institution that it is desirable that one 
of the Hodgkins gold medals be struck, and that it be 



awarded to J. J. Thomson, of Cambridge, England, for 
hi 3 investigations on the conductivity of gases, especially 
on the gases that compose the atmospheric air” 

The dnding of the committee being approved by the 
secretary, steps were at once taken to have the second 
Hodgkins gold medal struck, under the personal super- 
vision of its designer, M. J. C Chaplain, of Pans. The 
medal (one side of which is shown in the accompanying 
photographic illustration) has recently been received by 
the Institution, and has been dispatched to Prof I homson 
through the Department of State. 


SIR WILLIAM ROBERTS‘AUSlEN, A'.Cfl, 
F.R .V. 

11 ) Y the death of Sir William Roberts- Austen, which 
^ occurred at his official residence in the Mint 
on Saturday^ November 22, meiallurgiral science has 
to deplore the-loss of one of its most distinguished repre- 
sentatives. He had been in failing health for some 
months past, and had suffered from one or two sharp 
attacks of illness during the last few years, but even his 
most inlimate friends, until a few days before his death, 
were quite unprepared for the suddenness of Ins end 
William Chandler Roberts, as he was formerly called, 
was born in 1S43 His father, George Rnberl«, was of 
Welsh descent, whilst his mother, Maria Louisa, belonged 
to the Kentish family of Chandler which intermarried 
with the Austens. In 18S5. at the request of his uncle, 
the late Major Austen, J P., of Haffenden and Cam- 
borne, m Kent, he obtained Royal license to lake the 
name of Au&ten 

At the age of eighteen, he entered the Ro)al School 
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of Mines with the intention of being a mining engineer, 
but after obtaining the associateship of the school he 
became, m 1865, a private assistant to the late Prof. 
Graham, then Master of the Mint, and was employed, 
at the outset, mainly on the researches in inorganic 
chemistry and on physical chemistry which continued to 
occupy (iraham until the end of his days Graham died 
in 1869, when the Department was reorganised in accord- 
ance with the provisions of the Coinage Act of the fol- 
lowing year Under that Act, the Chancellor of the 
Exchequer became Master, VVorker and Warden ” of 
the Royal Mint No salary was attached to the office, 
but It was provided that its duties should “ be per- 
formed and exercised by his sufficient deputy.” In order 
to provide for the efficient discharge of the scientific 
work devolving on the Mint, a new post — that nf 
” chemist of the Mint ” — was created, and Roberts was 
selected to fill it, being appointed by Treasury minute of 
January 7, 1870 

On the death of Mr Horace Seymour, the late 
Deputy Master, in June last, Sir William Roberts- Austen 
was appointed to fill the office ad interun^ or until 
his own official connection with the Mint should be 
severed by resignation. This he had intended should 
take effect in the spring of the coming year. It maybe 
s.'iid, therefore, that Sir William Roberts- Austen had, at 
one lime or other, filled every office in the Mint which a 
man of his order could aspire to. No more con- 
vincing testimony to the manner in which he discharged 
his official duties, and no more eloquent proof of how he 
acquitted himself under the great responsibilities of his 
position, cuuld be adduced than this single fact 

Roberts Austen was one of the most many-sided men 
of his time Hts intellectual activity found scope for itself 
in many ways He had an insatiable capacity for work 
and he never spared himself Those who knew him in- 
timately frequently remonstrated with him on the manner 
in which he incessantly made large drafts on his store of 
mental and nervous power, with no thought of repose or 
recuperation It was rarely that he could be induced to 
pay much heed to the warnings of his friends, declaring 
that he found in the very variety of his avocations the 
relaxation and rest which they desired him at tunes to 
take. This was strikingly exemplified by the manner in 
which he clung, with an interest amounting to affection, 
to his position as professor of metallurgy in the Royal 
bchool of Mines Roberls-Auslen always cherished, as 
one of the most treasured memories of his life, the recol- 
lection of his early association with the Royal School of 
Mines Although the Royal School of Mines is to-day 
incorporated with the Royal College of Science, a fusion 
of which Robcrls-Austen entirely approved and which he 
loyally supported, his colleagues on the council of the 
school were more or less dimly conscious that deep down 
in his mind, "at the back of his head,” as the saying 
goes, he was still apt to regard the school as a corporate 
entity with a separate existence, with all the powers, 
privileges and prestige which it enjoyed as a separate 
entity in his old Jermyn Street days There was probably 
no one position he coveted more than its chair of metal- 
lurgy, and no incident in his career which gave him a 
greater sense of pleasure and satisfaction than his appoint- 
ment, in 1880, to that chair m succession to the late Dr. 
Percy, The feeling with which he regarded the school is 
intelligible enough, for ic is very human and sprang from 
his very affection for it. It is akin to that which leads the 
fond father or doting brother in his secret soul to resent the 
removal of the daughter or the sister to a new home 
No amount of talk about "a larger potentiality for good,” 
"enlarged sphere of activity,” " greater measure of ad- 
vantages,” &c, however willingly and sincerely assented 
10, will entirely subdue and efface the feeling which in 
the younger and more militant masculine members of a 
family has been knowj^Jgi^lifllA^te into a secret wish 
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to punch the head of him who has presumed to impose 
his own name on his partner. 

How loyal he was to the school, how afTectionately he 
guarded its interests and how he studied to enhance its 
usefulness, I, who was his colleague on the council of the 
Royal College of Science for upwards of nine years, 
desire now to bear testimony. It was the wish of his 
heart, had he been spared, that, after his retirement from 
the Mint, he might spend his remaining years, or so 
many of them as the regulations of the Department would 
have allowed him to spend, in us service It was possible 
that he cherished the hope that the erection of the new 
buildings on the other side of Exhibition Road might 
have a^orded him the opportunity he had long desired, 
that of creating and equipping a metallurgical laboratory 
which should be worthy of this country and of an Empire 
whose sons are engaged in metallurgical work in almost 
every part of the globe But if this was not to be, he has 
at least erected a monument to himself in the record of 
his past achievement ; in the thoroughness and fulness 
of his teaching; in the scientiRc enthusiasm with which 
he sought to lay bare and illumine the problems of physical 
metallurgy. During the two-and-twenty years he held 
his chair, he trained a succession of men holding im- 
portant positions at home and in many parts of the world, 
who are grateful to him for the stimulating influence of his 
teaching, who will recall many acts of personal kindness 
and good will, and who, now (hat his place m the sub- 
terranean lecture- room he loved so well and in which, 
with all the quickening zeal of a born teacher, he had 
spent some of the happiest hours of his life, knows him 
no more, will mourn his loss as that of a dear friend, and 
will continue to cherish his memory and recall the many 
kindly traits of head and heart which characterised him 

In the outset of his career as an investigator, Roberts- 
Austen occupied himself with a number of minor 
problems in inorganic chemistry, and there is little 
continuity of thought or effort to be traced in much 
of hiB 'prentice work But there is invariably the note of 
originality. All his life through, he was strongly attracted 
by what is odd, uncommon or bizarre Perhaps it was 
the Celtic blood which ran in his veins which predisposed 
him to the mysticism which was undoubtedly a feature of 
his character. Had he lived three hundred years ago, 
he would have been a typical alchemist and have spent 
the skill and energy ne showed in assaying and 
minting gold in vain attempts to make it Science, how- 
ever, would certainly have been the richer for his efforts, 
for he was a very acute observer, and although occasion- 
ally his preconceptions wtre liable to run away with 
him for a time, especially m the direclion of scientiRc 
heterodoxy, he was staunchly loyal to his facts Much 
of his work was influenced by his strong artistic sense 
and by his passionate regard for beauty of form 
or colour. The secrets of oriental metallurgy had a 
singular fascination for him He would literally gloat 
over some triumph of Japanese art, and the discovery of 
by what kind of “ pickle,” or by what kind of treatment, 
the lustre or colour or effect on a bronze had been 
obtained was a delight to him as intense as if 
he had lighted upon a new metal. The artistic 
side of hi 5 nature found frequent exercise in his 
work at the Mint, especially in medal-striking He 
occasionally chafed under the necessity of having to 
make use of designs for which he had no sympathy, 
but he had a real delight in reproducing, with the 
highest degree of excellence that the resources at his 
command permitted, artistic work which his trained 
judgment and Rnf critical insight perceived to be good 
and true. Indeed, this sense of " finish ” and feeling for 
artistic excellence, amounting almost to fastidiousness,' 
was seen, not only in his actual manipulative work and 
in the way in which he arranged and perfected his 
experimental illustration, but in the manner and form in 
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which he put together and presented any account of his 
labours. His lectures at the Rdyal Institution were 
invariably illustrations of this Perhaps no man since 
Tyndall’s day ever handled a Friday evening- discourse 
with more tact and skill than did Roberts- Austen His 
matter was always fre^h, his experiments always 
interesting, frequently daring and occasionally strikingly 
original He never tried to be rhetorical or pretended 
to be eloquent, but there was a certain literary finish in 
his sayings, a feeling for epigram, a sense of proportion 
m arrangement, and, at times, a quiet, subdued touch 
of humour which altogether made him delightful to 
listen to 

Of his innate love for science and of the ardour 
with which he pursued her, innumerable instances might 
be given, 1 shall never forget the manner m which 
he Durst into my room, when at South Kensington, 
and showed me the first fragment of the beautiful rose- 
coloured alloy of gold and aluminium he had obtained. 
His delight was so real and unaffected—his joy almost 
infantile — as he turned and twisted (he glittering frag- 
ment lo the light to illustrate the depth and wonderful 
brilliancy of its purple And, loo, it was characteristic of 
him that, as I shared his admiration, he should, unasked, 
have seized a letter-weight and knocked off a portion of 
his prize and hade me lake it. 

I remember, too, a similar occasion when he earned 
me off to see the first results of his inquiry into the 
diffusion of solid metals, and when he showed me 
the little beads of gold cupelled out of the several 
sections of the block of lead, winch had been standing 
for days and weeks on a plate of the precious metal, all 
arranged at the proper intervals of the sections on a 
diagrammatic representation to actual scale of the leaden 
block And I may be pardoned if I recall with satis- 
faction that, as a consequence of that visit, I was the 
humble instrument of determining, wiih the powers that 
were, the Bakenan lecture of 1B96 

The Royal Society’s Catalogue of Scientific Papers 
records that Roberts-Ausien published some two dozen 
papers, for the most part singly, but occasionally in 
collaboration with Sir Norman Lockyer, Prof. Osmond 
and the late Dr. Alder Wright 

They practically all relate to metallurgical problems, or 
are connected with the scientific side of his duties as an 
officer of the Mint. They deal with the spectroscopic 
characters of alloys , the physical and chemical nature of 
alloys , the structure of metals , the connection between 
the properties of metals and the periodic law , and the 
nature of the hydrogen occluded by palladium and by 
electro-deposited iron 

In 1890, at the request of (he Alloys Research Com- 
mittee of the Institution of Mechanical Engineers, he 
began to investigate the effects of small admixture of 
certain elements on the mechanical and physical pro- 
perties of the common meialg and their alloys. Whilst 
engaged on that work, he devised the recording pyro- 
meter, an instrument which has proved to be of the 
greatest value, not only to the investigator m pure science, 
but also to the practical metallurgist The results of 
these investigations are embodied in reports to the 
institution of Mechanical Engineers, which afford a 
mass of valuable information concerning the structure of 
metals and their alloys, and their behaviour under 
varying physical conditions. 

It was in the domain of physical metallurgy that he 
specially excelled, and by his unweaned energy, by his 
SKill and resourcefulness as an experlmenlalist, he has 
succeeded in clearing up much that was vague and im- 
perfectly understood in that field of inquiry 

He 15 the author of an " Introduction to the Study of 
Metallurgy,” which has been characterised as a masterly 
It^uide to a knowledge of the principles on which the ark 
13 based. ' 
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This bald outline of Robcrts-Austen’s scientific work 
however, a very inadequate idea of his diligence 
as a man of science or of the influence which he exerted 
on the progress of science. Such work as he engaged 
in was, from its very nature, time-consuming, and results 
\^ere only obtained slowly and laboriously From his 
official position, too, and by reason of his attainments, 
he was constantly pressed to serve upon committees, 
councils and commissions, into the work of which he 
never failed to throw himself with characteristic ardour 
and self-sacrifice. In 1885, he was a member of the 
executive council of the Inventions Exhibition In 
1889, he served on the British executive council of the 
Paris Exhibition, and in 1S93 on that of the Chicago 
Exhibition. In the former year, he received the Cross 
of Chevalier of the Legion of Honour 

He sat with the writer on the Treasury Committee 
which preceded the establishment of the National 
Physical Laboratory, and he was also a member of the 
Board of Trade Committee appointed to inquire into the 
deterioration of steel rails during use in railw.iy traction 
Since 1899, he had been a member of the Explosives 
Committee appointed to investigate explosives for use in 
the Army and Navy and material for the construction of 1 
guns. I 

Concurrently with the services he rendered to the State 
as a public servant, he did his fair share of labour in 
the organisation of scientific work as an executive officer 
of various scientific societies. He joined the Chemical 
Society in 1866 and served on its council m 1879-81, and 
became a vice-president in 1895-8. 

In 1875 he was elected into the Royal Society, and 
served as a member of council m 1890-2, and at the 
time of hts death was a member and chairman of some 
of Its committees lie was one of the founders of the 
Physical Society, of which he was also a vice-president, 
and was an active member of the Society of Arts, of 
which he was a member of council anti vice-president 
He was also an honorary member of the Institution of 
Civil Engineers, of the Institution of Mechanical 
Engineers and of the Institution of Mining and 
Metallurgy 

He was elected president of the Iron and Steel Institute 
in 1899, and held office until 1901 

In 1888 he was made a C B , and received his knight- 
hood in the order in 1899 

The University of IJurham made him a D C L in 
1897, and a year or two later he received the honorary 
degree of D Sc from the Victoria University 

He was a frequent attendant of the meetings of the 
British Association, and served as one of the general 
secretaries of the council from 1897 to the year of his 
death. 

His last public lecture was the James Forrest 
lecture on “ Metallurgy in Relation to Engineering,” 
given to the Institution of Civil Engineers on April 23. 
In special lectures of this kind, Roberts Austen excelled 
They cost him considerable effort, for he spared no 
trouble to make the occasion worthy of himself and of 
Ins subject, and he had his reward in the grateful appre- 
ciation of his auditory. 

Indeed, no man discharged more faithfully, more 
honourably or more religiously the obligations he had 
incurred, or which, by virtue of his position, were thrust 
upon him. It may be truthfully said of him that whatso- 
ever his hand found to do he did it with all his might 
No sketch of Roberts-Austen would be complete with- 
out some allusion tQ his remarkable social qualities. 
When at his best he was an admirable talker, bright, 
witty and amusing , he had a keen sense of humour and 
was a capital story-teller He had a d^pgerous gift, 
however, which in his later years he was slow to make 
use of — he was an excellent mimic In the old days— 
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the days of Rankine, Lord Houghton, Clifford, Aitchison 
— when the “ Red Lions” were wont to hold high carnival, 
Roberts-Austen occasionally would “let himself go” and 
exercise his gift to the uproarious merriment of jackals, 
cubs, lions and lion-kings alike Indeed, it seemed at 
times that he was not quite conscious of the facility he 
possessed. 1 have heard him, to my terror, in the course 
of a conversation gradually copy the tones and inflexions 
of a man’s voice, and seen him reproduce his manner 
to his very face There was absolutely no intention to 
be discourteous in this, and it was done so gradually and 
with such subtlety that the man was just as insensible of 
the fact as Roberts himself I firmly believe that on such 
occasions the unconscious mimicry had its origin in 
sympathy 

Some years ago, Roberts-Austen acquired a small 
place at Chilworth, near Guildford, to which he would 
repair with Lady Robei ts-Austen on all possible occa- 
sions. It never meant idleness to him, but there is 
no doubt that the occasional change from the atmosphere 
of Tower Hill to the breezy, invigorating air of a Surrey 
Lomrnon had some effect in preserving him from the 
constant inroad he made upon his physical and mental 
energy His social instincts made him a good neighbour, 
and he spent lime and no inconsiderable amount of 
money in improving the lot of those around him There 
was one side of his character of which only those wha 
knew him well were made fully aware It is reflected^ 
how'ever, in the beautifully decorated little chapel which 
he erected near his house for the benefit of the district, 
and in which he was wont to minister nearly every Sunday. 

r E Thorpe 


ANNIVERSARY MEETING OF THE ROYAL 
SOCIETY 

T he anniversary meeting of the Royal Society was 
held on Monday, December i, when the report ot 
the Council was presented, and the members of the 
Council for the ensuing year, whose names have already 
been given (p 35), were elected. 

The first paragraph of the report refers to the for- 
mation of the “ British Academy for the Promotion of 
Historical, Philosophical and Philological Studies” and 
Its incorporation by Royal Charter. The President and 
Council of Ihe Society were requested by the Privy 
Council to give their opinion upon a petition which had 
been presented to the Privy Council praying that the 
incorporation of the studies above referred to should be 
"provided for in some relation to the Royal Society" 
The report states that in the reply the Count il of the 
Royal Society most strongly deprecated any change in 
organisation being imposed upon the Society from with- 
out in order that it might include within itself the studies 
for which the incorporation of the British Academy is 
asked, being convinced that such a change would destroy 
the independent position which the Society now enjoys 
as the head, in this country, of the mathematical, ex- 
perimental and natural sciences The Pi ivy Council 
subsequently invited the opinion of the Royal Society 
upon a memorial suggesting ih.it it would be desirable to 
attempt to organise officially in one institution the 
several branches of knowledge The President and 
Council replied that they could not consent to the Royal 
Society forming one department of any institution or 
academy such as that suggested 

The statutes governing the election of Fellows under 
privileged conditions, under which members of the 
Privy Council have hitherto been admitted, have been 
amended. The principal amendment provides that the 
Council may, once in every two years, recommend to the 
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Society, for election as Fellows, not more than two 
persona who, in their opinion, have either rendered con- 
spicuous service to the cause of science or are such that 
their election would be of signal benefit to the Society. 

Among other matters, reference is made in the report 
to work carried on under the auspices of the Society in 
connection with malaria, sleeping sickness, the West 
Indian eruptions, the National Physical Latraratory, the 
International Catalogue of Scientific Literature, the Royal 
Society's Catalogue of Scientific Papers, Indian observ- 
atories and the International Association of Academies. 

In the course of his annual address, the President 
made the following remarks upon the need for increased 
facilities and encouragement for higher scientific educa- 
tion and research — 

Tha supreme value of research in pure science fjr the success 
and progress of the naiional industries of a country can no 
longer be regarded as a question open to debate, since this 
principle has not only been accepted in theory, but put in 
practice on a large scale, at a great original cost, in a neigh- 
oouring country, with the most complete success. 

The PhysikaJiBch technische Reichsanstalt of Berlin, largely 
due to the scientific foresight of von UelmhoUa, was instituted 
in recognition of the principle that all the industrial applications 
of science rest on the foundation of pure scientiAc discovery. 
The institute has for its main objects, (l) the conduct of pure 
physical research, especially in such directions as are suggested 
uy industrial queslions ; (2) the construction and supply of 
electrical and physical standards ; (3) the verification of instru- 
ments of precision for scientific and technical purposes 

The original cost of the insiitute was more than 200,000/., and 
Its yearly maintenance is not less than 17,000/ During the five 
years that it has been at work, its influence upon the science | 
and the manufacluring interests of Germany has been most re- , 
markable Besides the publication of numerous memoirs of 
original research and of papers on technical processes, the 
direct results of the work ol the institute upon the industries of 
the country have more than justified the previiiion of ihe 
founders ; largely, we regret to say, to our own national loss, 
and to the almost complete passing to that country of the re- 
nown which was formerly ours in exact scientific measurements, 
and for the construction of standards and instruments of pre- 
cision So true is II, that the investment of public money in 
scientific research can only be compared to good seed cast into 
good ground, bringing forth in results a hundred-, or even a 
thousand-fold. 

The sum voted by the Government for our own National 
Physical Laboratory, an institution second to none in us 
national importance, was (he very modest one of r3,od6/. 
for the buildings and equipment, and an annual grant of 4000/. 
for five years in aid of the expenses of conduciing the work of 
the iruLilution. 

The supreme necessity in this country of a more systematic 
application of scientific methods, both in theory and in prac- 
tice, to our manufactures and industrica, which was so wisely 
insisted upon by ihe Prince of Wales on the occasion of 
his admission to the Fellowship of the Society and again Tn his 
address at the opening of the Naiional Laboratory, has since 
been confirmed and enforced in a remarkable way by the indi- 
vidual testimonies of thirteen Fellows of this Society, in the 
evidence which they recently gave, from their own knowledge 
and experience, either as teachers of science or as leaders and 
technical advisers in manufactories or commercial undertakings, 
before a committee of the London Technical Board, 

Their testimony was of no uncertain sound, but showed clearly 
that the Prince's words of warning were not unneeded, and 
that, indeed, our industries and commerce are not only in danger, 
but are actually passing into the hands of oth^r countries, where 
Kientific r^earch is more directly cultivated under the fosteiing 
care of the State. 

The undoubted present state of apathy of the national mind 
in relation to Ihe importance qlt natural knowledge, and Us 
conaeouent inability to recogmie tiow entirely and without excep- 
tion, in every undertaking, success must depend upon our so 
acting in conforniiiy with the laws of Nature that we have her 
on our side, as our ally, and not working against us, may arise, 
conceivably, from either of two causes : from a lutural « ant of 
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enterprise and resourcefulness inhereiit in the national character, 
or from a system of education which, relatively to the edua- 
iional training of other countries, fails to develop and itmigthen 
the qualities of mind which are needed for an adequate appreci- 
ation of science. 

The former of these two possible causes may surely he dis- 
missed at once. We need only look back In history to see how 
this small northern island » by its own innate energy, haa eome 
to be supreme over vast regions on all parts of the earth's surface, 
and is now the head of an empire which engirtha the world. 

We are, therefore, left, without power of escape, lo the second 
alternative, namely, that it is our syaiem of higher education 
which is in fault, clearly through being too mediseval in aplriL 
In accordance with the traditions of the past, our higher national 
education deals with words rather than with things ; it is based 
too exclusively on the memory of what is known, and too little, 
if at all, on individual observation and reasoning 

The evidence seems clear that the present inapprecialive 
altitude of our public men, and of the influential claues of society 
generally, towards scientific knowledge and methods of thought 
must be atinbuted to the too close adherence of our older 
Universities, and through them, of our public schools, and all 
other schools in the country downwards, to the traditional 
methods of teaching of mediaeval times. The incubus of the past 
makes itself felt, especially in the too strict retention of educa- 
tional methods in which the first importance is given to the 
reproduction of knowledge from memory, to the acquiring and 
applying of what is already known ; with little, if any, guidance 
and encoursgement to the undergraduate student in the direction 
of research and of independent reasoning 

With the experience of Germany and the United States before 
us, the direction m which we should look for a remedy for this 
slate of things would seem to be for both the teacher and the 
student to be less shackled by the hampering fetters of examin- 
ational restnclions, and so for the professor to have greater 
freedom as to what he shall teach, and the student greater 
freedom as to what line of study and research he may sekcl as 
being best bulled to his tastes and powers. 

Into the dry bones of the present academic system of reading 
and examination must enter the living breath of the spirit ctf 
research, thal is to say, of the individual efforts of each mind, 
for ilseir and in Us own way, to seek to extend our knowledge 
in the direction most suited to its powers, by means of original 
observation and reasoning, and aided by the imagination — ^it 
may be in the field in science, of history and literature, or of 
art 

One way of bringing about reform m this direction would be 
to make individual research an indispensable condition of pro- 
ceeding to degrees higher ihan the B A. 

In addition to the intellectual influence of a training in 
research upon ihe siudenls themselves, the official recognition 
by the Universities of an original investigation of some subject, 
as a necessary condition of obtaining the higher academical 
honours, could scarcely fail to bring about In the public mind a 
more appreciative attitude in regard to the importance of 
original reasoning and discovery, and so to a better understand- 
ing of the meaning to be attached to natural science and to 
scieniific methods 

Ic IS obvious (hat with a fuller knowledge and appreciatum of 
science on the part of the nation, a complete change of lU 
practical altitude in respect to science and science questions 
would necesurily follow, lor under such conditions public money 
would be liberally voted by the Government, 

The work of this year's medallists was described as 
follows — 

CoPLEv Medal 
Lord LisUr^ F.R S. 

The Copley Medal is awarded to I.^rd Lister in recognition of 
the value of his physiological and pathological researches in 
regard to their influence on the modern practice of surgery. 

When in 18S0 a Royal Medal was awarded to him, it was 
acknowledged that his researches had "not only reformed the 
whole art of surgery, but given a new impulse to medical science 
generally." The experience of another twenty years has written 
out that judgment in still larger letters. Lister’s researches 
have made the world a wholly different world from what It was 
before. 
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The mein result of those researches, namely, the definite proof 
that the suppuration of wounds, no less than putrefaction, was 
the work of living organisms, was not reached as a happy acci- 
dent ; it was the natural outcome of long-continued scientific 
observation and reasoning, the fruit of the labours of a well- 
trained scientific mind. Beginning with purely histological and 
physiological investigations having only an indirect relation to 
medicine and perhaps still less to surgery, he was gradually led, 
without changing his method or his mi^e of thought, to that 
which has so profoundly influenced both. His work has been a 
shining example of that which the Royal Society was founded 
lo advance, the shaping of a new philosophy wnich is for the 
good of man. 

RUMFORU MEn\L 

Th€ /fair Char In Algernon Pardons ^ F R S 

The Runiford Medal is given to the Hon. Charles Algernon 
parsons for his success in the applicalion of the steam turbine 
to industrial purposes, and lor its recent extension to 
navigation 

The work of Mr. Parsons is of a kind which specially comes 
under the terms and conditions of Ihe Rumford Medal, as con- 
sisting " of new inventions and contrivances by which the 
generation and preservation and management of heat and of 
Tight maybe facilitated, " and as "shall tend most to the good 
of mankind " 

By his invention and perfection of the <;teani turbine, he has 
not only provided a prime mover of exceptional efliciency 
working at a high speed without vibration, but has taken a step 
forward which makes an epoch in the history of the application 
of steam to industry, and which is, probably, the greatest since 
the time of Watt. The success of the turbine is due Lo the 
experimental skill and inventive ability which have enabled him 
to overcome all difficulties, and Lo contrive a multitude of 
details without which the general idea of compound working 
could not have been translated inlo practice. 

The use of the steam turbine for dynamo driving has been in 
operation for some time and is rapidly becoming common 
Machines of 2cxx> horse power and over are now being built 
In accordance, however, with the conditions of the Rumford 
Trust, that the medal shall be awarded for work done within 
the previous two years, his claims to favourable consideration 
are based specially on the recent application of the steam 
turbine to marine navigation The use of the steam turbine, 
as is well known, enabled the Piper and the Cohra lo attain 
speeds hitherto unattainable. It has now been introduced 
Within the last few years in vessels for mercantile purposes on 
the Clyde, and is being applied to ocean-going vessels 

Rovak Medai . 

Prof Horace Lamb^ F R S, 

A Royal Medal is awarded to Prof. Horace Lamb for his 
investigations in mathematical phybics 

Prof Lamb has been conspicuous during the last twenty years 
bv the extent and value of his contributions to mathematical 
physics His writings have been distinguished by clearness, 
recision and perfection of form His early work related to 
ydrodynamics, the Treatise on the Motion of Fluids,” pub- 
hahed in 1879, being one of the first adequate accounts of the 
modem progreas of that subject 

From 1881 to 1884, he published a senes of memoirs dealing 
with the application of harmonic analysis to vibrational 
problems connected with spheres and other forms of bodies 

In these papers, subjects such as the subsidence of oscil- 
lations in viscous matter, the vibracions of spherical elastic 
solids, free electric vibrations and forced alternating currents 
were treated with full application to actual phenomena In 
the memoirs on electrical motions and oscillalions, he de- 
veloped with remarkable completeness the application of 
MaxwelPs electric theory in this department — including such 
topics os the surface-concentration of alternating currents — 
some years before the progress of the applications of electricity 
had led to independent experimental discovery of the im- 
portance of these phenomena. 

In 1B89-90, he published {Proe. Math. Soc. and Phil Mag ) 
a number of valuable papers on the elastic deformation of plates 
and shells, which involved many new results, and also did much 
towards elucidating difficulties that had been encountered in this 
intneote subject, 
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Recent work has also included a discussion On Reciprocal 
Theorems in Dynamics” {Proi Math. Soc , 188S), a solution of 
the problem pf the diffraction of a train of electric waves by a 
wire grating \Prof Math, Soc , 1898), and memoira on the 
dynamical theory of the refraction and selective absorption of 
light by gaseous media {Trans, Camb Phil Soc, 1899, 
Proc, Math Soc , 190O' In the latter subject, he traversed 
ground in which he afterwards found that he liad been, lu a 
considerable extent, anticmated (m Danish) by L. Lorenz 

His treatise on "Hydrodynamics,” 16951 ^<^4 PP demy 
octavo, IS universally recognised as the standard presentation 
of that subject. It maintains the best traditions of the British 
school of mathematical physics. 

Roy\l MI'Dai, 

Prof Edward Albert Sthaff^ F.R S 

The other Royal Medal is conferred upon Prof Edward 
Albert Schafer for his researches into the functions and minute 
structure of the central nervous system, especially with regard to 
the motor and sensory functions of the cortex of the brain 

Prof. Schafer has contributed to animal physiology much work 
in various lines of research, and his discoveries regarding the 
nervous system have been especially numerous, from the time 
of his demonstration of nerves in the disc of medusa to his late 
work on the relation of the cerebral cortex of the ape to the 
sensory functions of the skin Altogether, his neurological re- 
searches rank among the most important of contemporary 
Tlritish contributions to that branch of physiology ft is, how- 
ever, especially for his work upon the fimclmns of one of the 
ducllessj glands — the supra-rcnal — that he has a claim to recog- 
nition as a Royal MedaUist In 1894 lie, m conjunction with 
Dr. (t Oliver, succeeded in demonstrating the existence in the 
cortex of the supra renal gland of a substance, called now 
adrenalin^ which is the nioit powerful known stimulant to the 
cells of visceral and vascular muscles. The discovery has since 
been confirmed by numertms workers, Hnlish and foreign ; the 
original researches were, however, so accuialc and exhaustive 
as to leave little further to be added by any means available at 
present The work incidentally revealed absence of this active 
principle in the diseased suora-renal glands in AforfiuF Addi~ 
sontt, a malady considered invariably fatal. The investigation 
laid the first real basis for knowledge of the functions of the 
supra renal gland. Recenily Prof Schafer has, working on 
lines similar to his adrenalin research, extracted from another 
ductless gland, the pituitary, a substance exhibiting marked 
jiroperties os a diuretic. 

D\vy Medal 
Prof Svante August Arrhenius 

The Dav^ Medal is awarded to Prof Svante August Arrhenius 
for his application of the theory of dissociation 10 the explan- 
ation of chemical change 

It is not easy to over-estimate the importance of the service 
rendered to chemistry by Prof Svante Arrhenius through the 
publication of his memoir, presented to the Swedish Academy of 
Sciences on June 6, 1883, entitled " Rechcrches sur U Conouc- 
tibilK^ Galvaniquc des Electrolytes ” As far back os rS86, 
Sir Oliver Lodge, in referring to the second part of Prof 
Arrhenius’s memoir, in the Report to the British Association of 
the Committee on Electrolysis, spoke of it as a distinct step 
towards a mathematical theory of chemistry, and went so far hb 
to say that " the title affixed to it is * The Chemical Theory of 
Electrolytes,’ but it is a bigger thing than this — it rcallv is an 
attempt at an electrolytic theory of chemistry ” This judgment 
has since been amply confirmed Whc’her the theory be true 
or not in suhatance, it has proved to be a working hypothesis of 
the utmost value, having provided chemists for the first time 
with the means of fully discussing the phenomena of chemical 
interchange in dilute soluiiunti of electrolytes malhcmatically. 

Since 1883, Arrhenius has been conuanily occupied in ex- 
tending the application of the views put forward in his first 
paper. 

The conception of the almost complete diisociaiion into their 
ions of strong acids and bates and of many salts in dilute solu- 
tion was fully developed by him in 1S87, almost simultaneously 
with van 't MofTs extension of the gaseous laus to solutions. 
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The work of the two philosophers was, in fact, complementar^p 
and the extraordinary development in recent years of physical 
chemistry must be attributed to the cooperaUve influence of 
Ihcir cbncurrent views 

Darwin Medal. 

Mr. Francis Galton^ F R S 

The Darwin Medal is conferred upon Mr Francis Gallon 
for his numerous contnhuiions to ihe exact ^tudy of heredity I 
and variation contained in "Hereditary Genius,” "Natural | 
Inheriiance,” and other wnlinRS. 

The work of Mr Galton has long occupied a unique position 
in evolutionary studies Ilia treatise on " Heredilary Genius" 
(1869) was not only what it claimed to be, Ihe Jir'^t attempt to 
inveAligate the ppecial subject of the inheritance of human 
facully in a stalislical manner and to arrive at numerical results, 
but in It exact mclhods were, for the Brst lime, applied to the 
general problem of heredity on a comprehensive scale. 

The work thus begun was continued and extended in a long 
senes of publical ions (w bibliography in " Natural Inheritance," 
pp 219-20), con<;|)icuou5ly in "Natural Inheritance" (1899), a 
publication which maiks a distinct advance in these studies, both 
by deflnilion of the problems of variation and heredity and by 
the introduction of novel melhoda Subsequently Mr Gallon, 
with a greater einpha<t) 3 , enunciated (Roy. Soc. Froc , vol Ixi. , 
1897, p 401) the central conclusion to which his long investiga- 
tions had led him, in the form universally familiar to biologists 
as " Gallon’s Law of Heredity," a principle now recognised as 
of wide application in nature 

Contributing to the total of Mr Gallon’s work, numerous 
other subjects might be mentioned, which he has elucidated with 
a genius peculiarly Darwinian. In all his rt'^earches he has 
l>een a pioneer, and indeed, with the single exception of 
Quetelet, we may almost sny that no one preceded him His 
work is generally acknowledged to constitute a new departure 
in biology, and to form a natural continuation of Darwin’s 
labours jSesides their intrinsic value, (he special charm of his 
writings has exercised a notable influence on the minds of nihers, 
stimulating them to work in the same fields It may safely 
declared that no one living has contrihiucd more deflnitely to 
the progress of evolutionary study, whether by actual discovery 
or by the fruitful direction of thought, than Mr, Gallon. 

Buchanan Medal 

/)r. Sydney A MoHikton Cop^man. 

The Buchanan Medal, awarded every five )earE for distin- 
guished services (o hygienic science or practice, is given to 
Dr Sydney A Moncklon Copeman for his experimental 
investigations into the bacteriology and comparative pathology 
of vaccination 

Dr Copeman is well known, both in this country and abroad, 
for his contributions to the scientific basis and practice of pre- 
ventive medicine His earliest work in this field was an inves- 
tigation into lead poisoning from drinking water m Yorkshire 
The importance and value of his " Report to the British 
Medical As«ocialion" was such as to at once attract the notice 
of the late Sir George Buchanan, and he was shorlly after ap- 
pointed one of Her Majesty’s Inspectors on the Local Govern- 
ment Board. Then he commenced, and in such leisure time as 
offlcial duties have left him has continuously prosecuted with re- 
markable success, impoTianr researches into the nature of 
the vaccine viru^^ and on (he coniammattons, bacterial and 
other, of vaccine lymph IIib work has, besides re- 
HullB of theoretic import ance, brought practical results in 
the form of great improvements in the storage and picservation 
of lymph used in this country He has also shown the possi- 
bility of obtaining iKeful vaccine lymph by poxsage through 
animals other than the calf. It may also be added that he has 
contributed a considerable amoutic of knowledge to the physio- 
logical chemistry of animal pigments, and has elaborated a test 
for distinguishing between the blood pigment of man and that 
of other mammals, a test which is practicable for mediCO-legal 
inquiries. 

Hughes Medal 
Prof Joseph John Thomson^ F.R.S 

The Hushes Medal is awarded to Prof Joseph John Thomson 
i& recognition of his contributions to the advancement of electrical 
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science, especially in connection with the phenomena of electric 
discharge ihrouph rarefled gases. 

The explanation of the brilliant and remarkable phenomena 
attending electric discharge through highly rarefied gas has long 
remained an enigma, though it was early recognised by Maxwell 
and other philosophers that the simplicity of the conditions that 
must prevail in rarefied matter would probably xome day furnish 
ihe key to much that is fundamental in electrical action. 
Following at a considerable interval the earlier work of Flucker 
and Hitiorf, the improvement in the production and regula- 
tion of high vacua led Crookes into the exploration of a new 
and very striking class of phenomena, those grouped around 
the kathode rays, and he adduced much evidence, backed 
by (he authority of Sir George Stokes, to show that these 
rays consist of streams of electrified particles projected 
from the kathode to the electric current The nature and 
origin of these torrents of particles remained an unsolved 
question Though Schuster showed that some kind of sub- 
permanent dissociation of electrolytic character accompanied the 
electric discharge, his admirably planned attempt to determine 
the relalinn between the charges and masses of the kathode 
pariicles did nut lead to decisive results ; while the advances 
made by Goklslein, Hertz and othermn tiermany were dominated 
by ihe view ihat the phenomena were due to disiurbances pro- 
pagated in the ether rather than to projected particles When, in 
1889, Prof J J Thomson announced, as the result of his 
measurements of the magnetic deflection of the kathode rays, 
their relation to the rays of Lrnard, and olher properties, that 
each kathode particle carried the normal electrolytic molecular 
charge and moved with a velocity which was a considerable 
fraction of that of radiation, and more especially that the mass 
of the particles was only about the thousandth part of the mass 
of the chemical atom, it was fell that, if these conclusions were 
conflrmed, experiment had forced a way into the very ulti- 
mate foundations of physical phenomena, into regions which 
might fairly have been thought to be beyond human 
scrutiny. Weighty evidence had indeed already been 
adduced on theoretical grounds that any complete and 
consistent rationale of the known electrical laws almost 
demanded that electiicily should be of an atomic character, like 
matter itself, and the magnetic actum in spectra, discovered by 
Zeeman, illustrated and directed attention to this result ; but no 
presumption was anywhere entertained (hat the electrical atom 
could so soon become the subject of direct experiment By 
virtue of Prof 'Iliomson's own investigations, and of many 
others inspired and stimulated by him, this new Reid of know- 
ledge has been widely extended. It is now known that the 
conductivities induced in gates by the Rontgen radiation, by 
chemical action, by radio-active substances, even by a hot wire, 
are closely connected in character and all take place by electric 
convection of such ultimate atomic charges. 

It can hardly be doubled that the progress of this new depart- 
ment of knowledge will gradually enable us to see one whole 
stage deeper into the sources of physical phenomena. 


NOTFS 

At the meeting of the Kojal Society on November 27, the 
following were elected by ballot foreign members of the 
Society . — Prof Waldemar Christofer Brugger, Prof, Gaston 
Darboux, Prof. Ewald Henng, Mr. George William Hill, Prof 
Albert Abraham Michelson, Baron Ferdinand von Richthofen^ 
Graf H zu Solms-Laubach, and Prof Julius Thomsen. 

Thr Emperor of Germany never neglects nn opportunity 
of expressing his appreciation of the important part which 
science plays in national j^rogress, and his remarks are not only 
encouraging to workers in all departments of natural knowledge, 
but also of value in determining the attitude of the public to- 
wards scientific work In a speech at Alx-la-Chapelle in June 
last, he described the German Empire as mainly intellectual and 
scientific, and on November 28 he alluded to the same point in 
the course of a speech delivered at Gorlitz, where a hall of 
fame" has been erected, From a translation of the teat of his 
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Speech given by the Berlin correspondent of the Titnes, we Lake 
the following extract — " We stand on the threshold of the de- 
velopment of new forces , our age demandii n race which under- 
stands It The new century is dominated by science — which 
includes techniCAl skill— and not, like the last century) by 
philosophy We must be men of the age. Great is Ihe German 
in scientific investigation, great in his capacity for urganisalion 
and discipline. The freedom of the individual, the strong len- 
iltncy towards development of individuality vihich is inherent 
in our race, is conditioned by subordination to ihe whole for 
Ihe good of the whole. May the future, therefore, see the growth 
of a generation which, in the full recognition of these facts, de- 
velops in the course of joyous labour individuals who sub- 
ordinate themselvcji to the good of the whole, to the good of the 
people and of the fatherland Freedom for thought, freedom 
in the further development of religion and freedom for our 
scientific investigation — that is the freedom which I desire for the 
L*erman people and would win for them ” 

Df. Desiandrps, astronomer at ihe Afeudon Aitro-phjsical 
Observatory, has been elected a member of the Pans Academy 
of Sciences in succession to the late M Kaye 

Prof E B Pour ton, F R S , will deliver the juvenile 
lectures at the Society of Arts this year, and has selected as his 
subject “ Means of Defence in the Struggle for Life among 
AnimAlH ” The dates of the lectures will be December 31 and 
January 7 

Wk regret to announce that Prof Ladislava Celakovskt ho, 
|iM)fdS'»or of botany in the Bohemian University at Pi ague, died 
on November 24, at sixty-nine ye.irs of age 

Pur TtHns reports that the Swedush Academy of Sciences 
hi', conferred the Nobel pii^e of the year 1902 for chemistry on 
I'rof Emil Fischer, professor of chemistry at the University of 
Berlin, where he succeeded Prof, von fiofmann jn 1892. 

Ca,pe ^puuUi4ra//ouf )/al s^nnoMnetH Dr A Loir, 
of ihe Pasteur Institute, Pans, has proceeded to Bulawayo to 
establish a branch of the InslUute there for the irealmenC of 
rabies by the anti-rabic inoculation melhod. Dr Loir is a 
nephew of the late M Pasteur, and has been engaged in ihe 
e‘]ialili')hment of branches of the parent Institute at Sydney, 
NSW, and Tunis. 

I HE death ih announced of Prof. O N Rood, known by his 
work in experimental physics We lenrn from Sneui^ that 
Prof Rood was born in i8ji, and was professor of chemistry 
and physics at Troy University from 1858 to i86j. For the 
ItAst thirty-nine years he had been professor of physics in 
Colunribia University lie had been vice-president of the 
American Association for the AdvAncenient of Science and was 
a member of the National Academy of .Sciences. 

Thk committee of the class including .igncull ural practice and 
agricultural statistics at the Pans Exhibition of 1900 has 
decided to make a grant of 24CX3 francs to the agricultural 
‘'cction of the Paris Society for the Encouragement of National 
Industries, to be employed in agricultural research in such a 
manner as the committee of the Society determines In his 
Iclter to the president of the Society, M. Tisserand, on behalf 
of the exhibition committee, expresses satisfaclion that such a 
grant is possible as the outcome of the work of the section of 
Ihe exhibition represented by him 

The Hon. F. M. Almcyne, member of the Legislative 
Council of Barbadocs, writes to say that in Barbadoes great suc- 
cess has been achieved in the cuUiVAlion of sweet potatoes and 
> inns of ihe very bestquality, and an endeavour is now being made 
to introduce these into this country as vegetable foods. Messrs, 
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W, Pink and Sons, of Portsmorlh, are importing regular sup- 
plies, arid with every parcel receipts are sent fur variuus ways of 
cooking both sweet potatoes ,ind yams 

A Reuicr telegram from Kingstown, St Vincent, announces 
that the SoufriLre was in violent eruption on November 26. 
Georgetown and C'hatcau Belair have again been deserted 
Telephonic communication was interrupted early in ihe day 
owing to the fierce lightning Rumblings could be heard and 
volcanic clouds seen from Kingstown According to i telegram 
from St Thomas, the stc.imer /arc, which has arrived there, 
reports that when she passed Mont Pk.*lLe on the morning of 
November 26, the volcano was in violent eruption 

states that Prof f [ Thomson has been invited to be 
the fir-jt leciurer at Vale University on the Silliman foiiruUtion 
This Itclureship, endowed by the lale Benjamin Silliniaii with 
85,000 dollars, is somewhat similar to the Gifford lectures of the 
Scoltish universities, providin.^ for a course of lectures “the 
general tendency of which may be such as wiJI illusirate ihe 
presence and wisdom of God as manifested in the nnlural and 
moral world The lectures, however, must not be “on topics 
appropriate to polemical or dogmatic theology ” 

The lecture which Sir (Jhver Lodge delivered to ihe Institu- 
tion of Electrical luigincers on NuvLinber 27 was followed willi 
much interest by a large and ap[ireciaLive audience The 
subject was “Elcuiruns,” and the lecturer made il hi'^ aim to 
expound the work which hatl been done in recent yaars, work in 
which llie names of Crookes, [ f Tlioinson, Sloney and 
T..irnior stand out preeminent, rather than to adempL any new 
contribution to ihe theory Tins was no easy maitLr before an 
audience composed chiefly of engineers, but Sir Oiiver L irige’s 
piwers were fully equal to giving .a simple exposiUon of a diffi 
cult subject and making clear to his lisleners the lines of 
reasoning involved and the legitimate inKrenccs to be drawn 
from the cxjienmcnUl work. 

Rfuier’s Ai EN( Y understands that the work of Ihe Com- 
mission dispatched to Uganda some months ago by the Royal 
Society and the Foreign Olfice to inijuire into ihe cause of the 
myblerious malady Icnotvn as “ sleeping sickness," which has 
made such ravages m Central Africa, has not yet been completed. 
Dr Low, the palhoingist of (he Commission, having finished 
his poriion of ihe work, is returning home, bul Dr Cislellan 
IS continuing hia bacteriological invcstigaiions in the country, 
and Dr Christy, the third member of the Commission, as at 
present arranged, will pursue his studies ilnng the tapper Nile, 
by which route he will return to England 

M C 4 i.Mi' 1 fe lias claimed that anlivenin, the anii-serum for 
snake-poisnn, is to a large extent non specific, that is to say, 
cobra anii-seium, for example, would neutralise the venoms of 
other snakes, though perhaps not so actively as it would cobra 
venom This view has I^en called in qoeslion by Prof Martin 
and by Captain Lamb, and more recently Dr Tidswell has 
found {Ausfra/asian Med fTcis , April 21) that Calmette's 
anlivenin has lillle or no neutralising power when tested aguinst 
the venom of the Australian tiger snak? 

A I a meeting held last week at the Polyclinic in connection 
with the Prince of WaIcs’s Leprosy I'und, Mr Jonathan 
Hutchinson, F.R S , gave an exposition of his views upon the 
propagation of leprosy Ife slated that he had come to the 
conclusion, after much study of the question, that the disease 
IS spread only to avery small extent by anything of the nature o( 
personal contagion, and that it is a food-disease, the living 
bacillus being received into the body by way of the stomach 
The one article of food which was to be suspected was. badly 
cured fish, ealen without ^ufFicient co iking, Mr. Hutchinson, 
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ui contains, in addition to the annual addiesg by the retiring 
president, Prof A. Liversidge, F.R S., three contributions by 
the new president, Mr H. C Russeli, F.R S , one of which 
briefly discusses the relation between the moon’s motion in 
declination and the quantity of rain in New South Wales, in 
which the author is convinced that “seeing the rain Is shown 
BO clearly to come in times uf abundance, when the moon is in 
certain degrees of her motion south, and when the moon begins 
to go north, then droughty conditions prevail for seven or even 
eight years, a phenomenon repeated for three periods of nineteen 
years each, that it is either a marvellous coincidence, or there is 
a law connecting the two phenomena " Mr R H Mathews con- 
tributes an important paper on “The Thurrawal Language,” and 
shorter accounts of some aboriginal tribes of Western Australia 
and of rock-holes used by aborigines for warming water. Mr 
J }[ Maiden, Government Botanist and Director of the Botanic 
Gardens, Sydney, gives an exhaustive summary of the gums, 
resins and other vegetable exudations of Australia, as well as 
interesting historical notes relating to the death of Captain Cook 
Mr. G. II. Knibbs also writes twO important papers, that on a 
theory of city design being of wide interest. These papers by no 
means exhaust the important contributions to science contained 
in the volume, but since reports of the proceedings of the Society 
regularlyappcarin ourcolumns under “Societies and Academies," 
It IS unnecessary to refer at any greater length to the scientlhc 
work being done in New South Wales. 

The additions to the Zoological Society’s Cardenb during the 
past week include two Vervet Monkeys {Ccrcopithecm ia/andit) 
from South Africa, presented by Miss Barlow , an Equine Antelope 
{Nippotrogits eqmnus) from Bechuanaland, presented by Major 
Chas Fredk Minchin, D S.O ; three Fat Dormice {Afyoxtts 
giis) European, presented by Dr L H Gough , a Mongoose 
Lemur {Ltmiur mongoi) from Madagascar, two Mexican Snakes 
{Coluber welanoleuats) from Mexico, deposited , two Snake 
Fishes {Polypterm unegalm) from Fashoda, received in 
exchange 

Erhai um — I n parenthesis near the end of letter on “ Summer 
and Wimcr" (p 81), “The average mean temperature of 
summer Iiehjw 61“ 2,“ for below read 


OUH ASlHOMUMiCAL COLUMN. 

Ohseri Allots 01- rnK Fer^fii) Shower — H err Koss, 
director (pf the I'ola Ob^iervator), communicatss to No 3830 of 
the Astrouomuche Afar/irtcli/ett the results of the observations of 
Ferscids made at that observatory on August 8, 9 and 10 

The limes of appearance, llie exact pialh, the magnitude and 
the time of duration of each meteor arc recorded for ten Perseids 
seen on August 8, bixleen seen on August 9. and thirty-three 
seen on AugU'.t 10 In addition to these, thirieen Perselds and 
sixteen sporadic meteois were seen, but Hot mapped. 

The position of ihtf radiant point for August 9 and for 
August 10 was e<;timatcd to be a=2h 32m,, A= t Sb"* 5 and 
a = 3 h 2 m , 1-54“ 5, respectively 

NE^V VaRIAHI a S lAR, iG, 1902, Dn riiiNl —From photo- 
graphs taken at Moscow by M S Hlakjo, Madame Ceraski has 
found that the star HD + 16" 4290, hiving the position a =:= 
2oh 25m 591 5, S “ + iG"" 57''2 (1855), IB a variable 

In the caialogue, the magnitude of ihis object is given as 9 3, 
and this was confirmed on a negative taken on August 18, 1900 
On a plate obtained on August 17, 1901, however, the star does 
not appear, and, according to the magnitudes of the neighbour- 
ing stars which do appear, it must therefore have been fainter 
than the elevenih magnitude. Visual observations confirmed this 
latter value (.71// Nachf uhttn^ No 3830) 

EVOIIJIIOM Ob AtROGRAl'ilv —In No 170 of the /’rarwr/- 
lugs of the Ammcan Philosophical Society, Mr Percival Lowell 
reviews the various steps which have taken place m our know- 
edge and mapping of the surface of Mars. 
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By a series of twelve maps, arranged in chronological order, 
he shows the gradual development m the amount of detail seen 
and recorded, from the map of Beer and Madler, published in 
1S40, to that published by himself in 1901. From comparisons 
of these maps, he divides the history of aerography into three 
periods, viz , 1S4Q-1876, Isr^e dark and light markings shown , 
1S77-1892, "canals” in bright regions detected, 1S93-1902, 
“ canals “ in the dark regions detected ; and also draws the 
following three deductions iheiefrom - — (1) The series agree 
fundamentally, (a) The regularity of the “ canals,*' as recorded 
by Schiaparelli, was not due to any predibpomtlon on the part 
of that observer, but was gradually forced upon him as he became 
more familiar with the surface of the planet (3) All the maps 
show a general evolution, from simple to complex, in the de- 
tection of the surface markings of the planet. 

A Simplified Form of Foucault's Pendulum.— The 
reinstallalion of Foucault's famous experiment at the Pantheon 
by MM Berget and ("lammarion has, according to M. 
D'Arsonval, called forth many ingenious devices for proving the 
same result by means of a simpler apparatus 

Of these devices, M D'Arsonval describes, in the Cowptes 
rendus for November 17, the one which, in his opinion, is the 
simplest and best. 

The main point of this device is the simplicity of th£ method 
of suspension. A steel wire, o 035iifm. in diameter, carries a 
leaden ball, which is covered wiih copper and weighs about 
2jlb5. , and is Rxed to the ceiling by an ordinary nail Its 
upper end 19 then clamped in a metal block, so that it is im- 
movable above the lower face of the block, but free to swing 
about the point where it enters this face from below, and the 
block IS then screwed to the ceiling or other suitable support 
A pendulum suspended in this manner is capable of swinging 
for about three hours 

The whole apparatus is contained in a small wooden box, 
which also carries the sand m which the pendulum pointer marks 
the trace of its plane of swing, and is accompanied by a small 
model fiendulum, which may he used to illustrate the principle 
of the invariability of the plane of oscillation 

The simplicity, the compact form and the low price (20 
francs) of tins device should render possible its use in schools 
and colleges, where hitherto the students have had to depend 
upon descriptions and illustrations for their knowledge of this 
important experiment, or else pay a visit to the western galleries 
of the Victoria and Alliert Museum, where a large model may 
always be seen and, if formal representations be made to the 
authoritiex, demonstrations may be given 

PHYSICAL CHEMISTRY APPLIED 70 
TOXINS AND ANlirOXINS 

A VEK^V important contribution to our knowledge of the 
toxins and antitoxins is contained in the “Fcsiskrift " re- 
cently published to celebrate the inauguration of the State 
Scrum Institute at Copenhagen, in the form of a paper with the 
above title by Arrhenius and Madsen, In passing, we note 
with pleasure that English has been chosen as the international 
linguistic medium for the entire contents of the volume The 
necessity for collaboration between the representatives of dif- 
ferent branches of science for the satisfactory study of many 
of the complex problems of physiology, bacteriology and 
pathology is gradually becoming generally recognised, and in 
the present initance we have a striking example of the joint 
work of two celebrated Investigators on a subject lying on the 
common boundary of their special provinces of knowledge and 
experience 

It is well known that tetanus toxin, prepared by filtering off 
the bacteria from a broth culture and saturating with ammonium 
sulphate, contains two distinct toxic substances, a spasMtn, 
which produces the characteristic convulsions, and a lysiM, 
which h^emolyses the red blood corpuscles of many animals. In 
the same way, the antitoxin produced in the serum of animals 
immunised against tetanus contains two distinct antitoxic sub- 
stances, an antiipasmin and an anhlysin. 

It has, moreover, been shown by Madsen that experiments 
on the properties and mutual relationships of the tetanus lysin 
and antilysin can be performed with great facility and com- 
paratively grekt accuracy on blood tn vitro^ the uncertainty 
attendant upon animal experiments and the great expenditure of 
tune required by them being thus avoided. 
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The aim of the present investigation was to study the hemo- 
lytic action of tetanus lysin and its reaction with antilysin in 
the light of ordinary chemical reactions, and to cornpare both 
these phenomena with similar actions brought about by sub- 
stances of known molecular weight, constitution and purity. 

The method of estimating the hxmolytic power, which was 
employed in all the experiments, consisted m allowing the 
substance under examination to act for a ^iven lime upon 
an emulsion in normal saline, or other liquid, of a known 
quantity of well-washed blood corpuscles, and then estimating 
the amount of hoeniolysis produced colonmetncally by com- 
parison with standard lubes prepared from varying nuanlilies 
of the same blood by complete h.vniolysis with distilled water 

The investigation falls naturally into two parts, the hrst of 
which deals with the haemolytic action of tetanus lysin compared 
with that of caustic soda and ammonia 

The hsemolysis of a blood corpuscle by a base such as caustic 
soda or by tetanus lysin is a phenomenon of considerable com- 
plexity and appears to take place in two stages — the combina- 
tion of the hLcmolytic agent with the material of the corpuscle, 
and the himolysis of this compound by the “lysin” which 
remains free The three substances under investigation differ 
from each other in the rate at which they unite with the cor- 
puscles and also in the stability of the compounds which are 
produced. 

Caustic soda combines very rapidly and forms a \ery stable 
compound ; the consequence of this is lhat when a certain 
definite number of blood corpuscles arc present, practically the 
whole of the alkali is taken up and very little h.r.molysis occurs 
With small amounts of blood, hxmolysis is complete, but as 
the amount of blood is increased beyond the amount which 
can be completely liAmolyaed, the alkali is thereby wilhdrawri 
m increasing amounts from the solution, so that the extent of 
hxmolybis rapidly diminishes Tetanolysin, on the other hand, 
combines much more slowly with the corpuscles and forms a 
much less stable compound, which is partially decomposed into 
Us consliluents, or hydrolysed, by the water of the solution 
Hence, in the case of the lysin solutions, there is always some 
free lysin to effect the hxmolysis of the lysin-corpiisclc combina- 
tion, and, as a consequence, the falling off after the maximum 
IS not nearly so marked Ammonia tsdees up a position inter- 
mediate between caustic soda and lysin 

All these haemolytic actions are affected by the presence of 
certain foreign bodies, among which salts, albumin and serum 
have hitherto been examined It seems probable that sails 
luve two distinct effects In the first place, they probably 
render the corpuscles more susceptible to ihe attack of the 
hamolytic agent, and hence tend to increase hiLmolysis This 
tendency is not counteriactcd in any way in the case of the 
tetanus lysin, and hence an increase in the action is in this 
case observed The compounds of the alkalis with the cor- 
puscles, on the other hand, arc affected by salts containing 
the same ion, much in the same way as a weakly dissociated 
salt, in which case the dissociation is decreased and the salt 
then enters less readily into reaction. Hence the caustic-soda 
combinatiun is affected in this way by sodium salts and, since 
the diminution of h.emolysis thus produced outweighs the 
increase due to the effect of the salt on the corpuscles, a nett 
decrease of action is observed. The ammonia combination is 
less strongly dissociated than the soda combinalion, and is 
therefore still more strongly affected by the presence of 
ammonium salts. 

The dissociation spoken of in this case is the electrolytic 
dissociation oT a salt or salt-like compound into its ions, and 
must not be contused with the hydrolysis mentioned above 
Thus a salt-likc sodium carbonate is at the sumc time partly 
disBociated into its 10ns, and partly hydrolysed by the water of 
the solution into caustic soda and carbonic acid ; sodium 
chloride, on the other hand, is much more completely dis- 
sociated into us ions, but i& practically not hydrolysed at all 

The effect of egg albumin and normal serum is also to diminish 
the hxmolylic power, both of the bases and of tetanus lysin, 
but whilst the effect on the bases is very slight, that on the 
lysin is considerable. It would seem that in each case the 
albumin combines with the hxmolytic agent, forming a com- 
pound in which the hxmolytic power is modified to a certain 
extentp The pntperties of caustic soda and ammonia are only 
slightly affected ; rhose of the tetanus lysin, on the other hand, 
are more profoundly modified. This explanation is confirmed 
by the fact that the further addition of albumin CKcrls no 
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appreciable effect after a certain limit has been reached JVormal 
serum, on the other hand, has a progressuxly incieamiig cHect 
on ilic lysin, and infacL behaves like a mixture of a large amount 
of albumin with a small amount of an antitoxin 

Further inforination is gained as to the nature of the b 1 nio- 
lylic action by the determination of the \clociLy of ibe change, 
and this reveals a still greater complexity The reaction 
exhibits a very decided penod of mdmtion \ when (lie sub 
stances are first mixed, the change begins to take place at a \try 
low rate, which gradually increases as tlie change proceeds. 
Such a period of induction occurs in certain wcIl-kno\sn chemical 
reactions, although its exact significance is not perfcrlly undtr 
stood In the case under consulerdlion, the authors suggest 
lhat it “ depends on the circumstance that the red blood cor- 
puscles’ cellular membrane must he destroyed before molysis 
can occur.” The aclual velocity is found to be proporliunal to 
the concentration of the hu molytic agent, so that if the dose 
be doubled, the lime required to produce a given amount of 
haemolysis is halved This result is of great importance fiecanse 
It shows lhat the h.tmolylic action of bases is not due to the 
hydroxyl 10ns, in which case the velocity would be proporlional 
to the square root of the concentration The same thing is 
shown hy ihe fact that ammonia acta more rapidly th.'in caustic 
sod.t, although it is much less strongly dissociated. 

The second part of the mvesligaiion deals with the mqxirtant 
subject of the action of the antilysin on tetanus lysin 

VVhen increasing quantities of anlilysin are added to a fixed 
amount of lysin, the h.xmulylic power of the mixture is not 
diminished in direct proportion to the amount of antilysm 
added, but the effect of each successive portion of iintilymn is 
less than that of the preceding one, the diminution of h emo- 
lytic power being rapid at first and then becoming more and 
more gradual If the results be plotted with the amounts of 



antilysin added ns -ibscissa: and the hLLmol)tic powers of the 
resulting mixtures asunhnnles (the amount of lysin being con- 
stant throughout), a curve of the form shown above n suits 
This curve represents what is usually know as the toxin \ptitriini 
of Ehrlich. 

When we compare this phenomenon with the acLiOti of an 
acid on an alkali, we find that it does not resemble what occurs 
when an equivalent ot hydrochloric acid is added to caustic 
soda, for in this case the alkalinity diminishes in dirt cl propor 
Lion to the acid added, the last portion of acid having exactly 
the same neutralising effect as the first 

On the other hand, it corresponds precisely with the phenomena 
observed when a base such as ammonia is treated with a weak 
acid, like bone acid In fact, if ammonia be treated ns a lysin 
and boric acid as an antiiysin, and h emolytic experiments be 
made in precisely the same way as with tetanus lysin and anti- 
lysin, the curves of haemolytic power produced in the two coses 
are of precisely the same kind Now the phenomena which 
occur when boric acid is added to ammonia and in similar cases 
have been carefully examined by physical chemists, and they 
are known to be due to the fact that, in a solution of this kind, 
the ammonium borate which we should expect to be formed is 
partially hydrolysed by the water into its components, so that 
the liquid contains ammonium borate, water, free ammonia 
(ammonium hydrate) and free boric acid, TTie case is sus- 
ceptible of mathematical treatment according to Guldberg and 
\Vkage’a law, and the equivalents of the stibstances and the co- 
efficient of disfiociation can be calculated from the obaervatiniis 
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Precisely ihe aame can be done for ihe tetanus lysin and anii- 
lysin, and the natural conclusion is that these two changes 
are of the same kind, a reaction taking place in each case 
between two molecules and resulting m the formation of two 
molecules of the products It does not in any way follow that 
the substances concemed are of the same chemical type, and in 
fact other considerations render this very improbable. | 

In the particular experiment quoted, the amount of antilysm 
solution which waa chemically equivalent to the lysin employed 
was 0*276 c.c, When this quantity of antilysm was added, 
however, the hxmolytlc power remained equal to 36 i^er cent, 
of the original, whilst even after the addition of seven times the 
^Uivalent, the power was still 1 8 per cent, of the original 
Tnese facts, nevertheless, do not indicate the presence of a 
series of lymns of different h.^molytic powers and afRnities for 
antilysm, any more than the precisely similar phenomena 
observed with ammonia and boric acid indicate the presence of 
a senes of bases possessed of ditferent hcemolylic powers and 
a^inities for boric acid It is therefore unnecessary to suppose, 
as Ehrlich has done for diphtheria toxin, that proto*, deutero- 
and IritO'toxins as well as toxones are present. 

All the phenomena arc explained by ihe presence of a single 
lysin, the compound of which wMli lU antilysm is partially 
decomposed into its constituents by water. Recent experiments 
of Dreyer and Madsen show that these conclusions may fairly 
be extended to the constitution of diphtheria toxin 

The deterioration of tetanus lysin is a subject of great interest 
in connection with the theory of toxins, and its study has also I 
yielded interesting results, although it has not yet been pushed I 
very far. The examination of an altered lysin by the method 
described above serves to indicate winch of its constants— the 
•equivalent 'ir the coefficient of dissociation— has been altered 
To take a single example, the hiomolvlic power of a solution 
of lysin was found to have diminished to one-sixth in about five 
days Examination showed that ils equivalent had not altered, 
but that Us coefficient of dissociation had increased by 50 per 
cent As a result of this increase, the hxmolytic power of tins 
lysin would be diminished lo a less extent than that of the 
original lysin by a given dose of aiUilysin. The effect of 
deterioration in this case can therefore be explained by supposing 
a slight change to have occurred in all the molecules of the lysin, 

** perhaps a transformation into a metumeric compound, less 
toxic,'’ possessing an increased coefficient of dissociation and an 
undiminished combining power for antilysm Ehrlich's explan- 
ation, on the other hand, would be that five-sixths of the ly«in 
had been convened into a non-hrcmolytic substance (toxoid) 
which had a greater affinity fur the antilysm than lysin itself 
and woa therefore “neutralised" first 

This explanation may be applicable in some coses, but, as will 
be seen, U is not necessarily required by the fads 

A further |X)int of inlereil is that lysm and antilj'sin unite 
slowly and at a rate which can be measured The mvestigaiion 
of this reaction has been carried out to a certain degree, and Us 
further examination will probably throw more light on the 
nature of the change which occurs. 

If the results of the authors arc accepted, a great simplification 
nf the present ideas as to the constitution of toxins will be 
necessary. A point which is of fundamental importance and 
appears to call for further examination is the mode of 
action of the lysin molecule m haemolysis In other words, does 
haemolysis take place between the lysin-corpuscle and free lysin, 
as IS the case with caustic soda, or docs the lysin molecule 
which forms the combination bring about the hEEmoIysii by 
means of another group contained in its molecule? 

A. Harden 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

OvFOHD — Ad important change has recently been made in 
the regulations for Responsions The change affects the 
examination in the Elements of Geometry Instead of Euclid’s 
Elements Books 1. and it., with Euclid ^s axioms and Euclid’s 
sequence of propositions, the subject will in future be defined 
as the Bubjecl-malter 01 certain specified portions of Euclid’s 
Elements Books 1 , i|., iii., and the papers will contain ele- 
mentary quesiions on this subject-matter and easy deductions 
from the specified propositions The regulations state that any 
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mfelhod of proof will be accepted which shows clearness and 
accuracy in geometiical reasoning, and that algebraical proofs 
of certain propositions in Book ii. will be allowed. The change 
18 10 come into force in the Michaelmas term of 1904. The 
announcement made by the Board of Studies for Responsions, in 
the University Gazette fur November 25, reads as follows : — '* In 
the regulations as to the Elements of Geometry {^Examination 
Statutes^ 190a, p. 18), the words ' Euclid's Elements, Books 1., li. 
Euclid’s axioms will be required, and no proof of any proposi- 
tion will be admitted which assumes the proof of anything not 
proved in preceding propositions of Euclid,' have been struck 
out, and the following words substituted* — ’Elementary questions, 
including propositions enunciated by Euclid and easy deductions 
therefrom, will be set on the subject-matter contained in the 
following portions of Euclid’s Elements, vie , Dooki,, the whole, 
excluding propositions 7, 16, 17, 21 ; Book 11 , the whole, ex- 
cluding proposition 8 ; Book in , the whole, excluding proposi- 
tions 2, 4-10, [3, 23, 24, 26-29. Any method of proof will be 
accept^ which shows clearness and accuracy in geometrical 
reasoning So far as possilile, candidates should aim at making 
the proof of any proposition complete in itself. In the case of 
propositions 1-7, 9, 10, uf Book 11 , algebraical proofs will be 
allowed ' This change will come into force at the examin- 
ation of Michaelmas term, 1904 " 

Sir Oliver Lodge has l^cn appointed the Romanes lecturer 
for next year 

On Wednesday evening, December lo, a paper on *' French 
Rural Education, and its Lessons for England,” will be read 
by Mr Cloudesley Brereton at the Society of Arts. 

TifK clerk of the Privy Council has sent an official notice 
to the authorities at University College, Liverpool, fixing the 
hearing uf the petition in regard to the proposed Liverpool 
University for Wednesday, December 17 

TiIK annual meeting of the Association of Technical Insti- 
tutions will be held at the Goldsmiths' Hall, London, on Tues- 
day, January 6, 1903 The president, Lord Avebury, will 
occupy the chair, and an address will be given by the president- 
elect, Sir John Wolfe Barry, K C B , F R S 

Mr. I S, Mai-donald has been appointed to succeed Prof 
Myers-Ward in the chair of physiology at Sheffield University 
College Mr. Macdonald, who is at present assistant lecturer 
in phyiiiology at Liverpool University College, takes up his 
new appointment in January next Prof Myers-Ward goes to 
Charing Cross Hobpilal as lecturer in physiology 

THE7?7i/;rA Medical /ournat announces that the Board of 
Trustees of Cornell University, New York, has arranged to 

f mrehase sixteen additional acres of land, and to erect new 
luildings, including the Hall of Physics, for which Mr John D 
Rockefeller gave a quarter of a million dollars, and a Hall of 
Arts and Humaniius, upon which a like amount is to be ex- 
pended In conneciion with this University, it is of interest to 
notice that professors of the University who reach the age of 
seventy years will hereafter be retired with a pension. Their 
salary will be conlinuid for one year, and they will thereafter 
receive 1500 dollars a year for four years, which time will 
doubtless be cxiended They will act as special lecturers with 
such duties os may be assigned to them 

We regret to see that Sir Michael Foster has written to the 
chairman of his Parliamentary Committee to say he feels Com- 
pelled to resign his scat as member of Parllamcni for the 
University of London He hoped to be relieved of his duties 
in the House of Commons at the beginning of the present term, 
but now, at the request of his committee, has deferred h s 
actual resignation until the close of the present session 
Among the names mentioned m connection with the vacancy 
thus caused are those of Sir Henry Roscoe, for some time 
vice-chancellor of the University, and Sir John Williams 

WRiriNO to the Timts^ Mr. A. C. Holzapfel points to the 
striking difference between English and German fees for 
scientinc instruction. One of his sons studied chemisiry at 
Aachen, and the fees for lectures, laboratory work, breakages, 
d’c , were between 6/ and 7/ yearly Another son attended 
King’s College, London, lor a course of work similar to that 
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his brother had had in Germany, and the fee was 47/ I3r 1 Amenran Journal of Mat htmatiis^ vol wiv Nu 4 (October) 


Tor a year The explanation is given by the secretary of the 
London college, who pointed out in a letter to Mr HolzApfel 
that the continental colleges are endowed by the Stale, but 
in England they have to live on the fees of students for the 
moat part, with a very small grant from the State in some cases 
and what they can raise voluntarily from the public." But it la 
evident that while the highest form of instruction in science 
can be obtained at so small a cost, there will never lie a lack 
of properly trained men to look after the manufnetures of 
Germany. 

Full particulars have now been published of the first annual 
conference of persons m the north of England concerned in 
primary, seconoary, technical and other forms of higher educa- 
tion, which was announced in our issue for July 17. The con- 
ference will he divided into four sessions two meetings on each 
of the days January a and ;j, 1903 — presided over respectively 
by Mr. M. E. Sadler, director of sj^ecial inquiries to the 
Board of Education ; Prof H E Armstrong, F R S , Prof 
Smilhella, F.R S., and Prof L C Miall, F K S There will 
be a reception by the Lord Mayor of Manchester of members 
of the conference on January 2, in the Municipal School of 
Technology, Manchester, where the meetings will be held, 
after which various papers will be read Miss S A Burslall, 
head mistress of the Manchester High School for Girls, will 
take up the subject of the curriculum in different types of 
schools Dr Kimmins, at the afternoon meeting of the first 
day, deals with the coordination and delintilwtion of science 
teaching in various grades of schools. The methods of teach- 
ing expenmcntal science in its early stages will be discussed on 
the morning of ]anuary 3, Mr W, French, principal of the 
Storey Institute, Lancaster, taking up physics, and Mr. R L 
Taylor, of the Central School, Manchester, considering chemis- 
try At the last meeting, Mr II W T Wager will introduce 
the subject of methods of nature*study Great care has been 
taken to encourage discussion at each meeting , the names of 
well-known teachers are included in the programme as having 
promised to contribute to the debates In connection with the 
conference, there will be an exhibition of apparatus, prepara- 
tions and diagrams, such as teachers themselves have prepared 
or which pupils have made, to illustrate methods of nature study 
and the teaching of experimental science A class room, fitted 
up as a model of what it is desired should be provided for the 
teaching of physics and chemistry in their early stages, will 
form part of the exhibition The admission to the conference 
will be free, by ticket, to he obtained from the honorary secre- 
taries, Dr H Lloyd Snape, Director of Flducation to the 
Lancashire County Council, and Mr J H Reynolds, Director 
of Technical Instruction for the city of Manchester and principal 
of the Manchester Municipal Technical School, which is the 
office of the conference 


SCIENTIFIC SERIALS 

Transactions of thf Ameman Mathematical Society ^ vol in 
No. 4 (October) — G. A Miller, on the groups of order 
which contain operators of order It appears that if 

and m 5, there are two and only two such groups not containing 
either an invariant cyclic subgroup of order or else an 

abelian subgroup of type (m - 2, l) These two groups are 
conformal respectively with the abelian groups of type {w - 2, 2) 
and of type(w-2, l, i) — C A ScoH, (i) on the circuits of 
plane curveg , (2) on the real inHexions of plane curves — J. 
Hadamard, on the theory of plane elastic plates — E J 
Wilczynaki, covananls of systems of differential coualions, and 
applications to the theory of ruled surfaces The system 
considered is y' "h/is*" + + ?ia* — o another 

similar equation with z" for y" All covariants can be 
expressed in terms of three, together with invariants — A S. 
Gale, on the rank, order and class of algebraic minimum 
curves. — H F. Bhchfeldt, on the determination of the distance 
between two points in space of nt dimensions. Without assuming 
the continuity and independence of the coordinates, but assum- 
ing that distance-relations exist, a senes of axioms is laid down 
and possible forms deduced for the analytical expression for the 
distance between two points. — H. Maschke, on superosculating 
quadric surfaces. — E. H. Moore, a definition of abstract groups 
— A. Emch, algebraic transformations of a complex variable 
realised by link^s. 
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— M Richer, on systems of linear differenlial ei|uaUons of the 
first order This contains proofs of ^nme existence iheorcms 
by a method of successive approximation — T M T'ulnam, on 
the quaternary linear homogeneous group and the ternary linear 
fractional group The determinant being uniiy, and the group 
being symbolised by substitution^, the canonical fitr^T^s of the 
generators fall into eleven principal types, with various sub- 
divisions The periods of the suhslitutinns are considered, and 
diHcrcnt commutative subgroups investigated — A N White 
head, on cardinal numbers. The results of ihis paper are all 
expressed m Peano'a symbolism, on which there la an introduc 
lory section — ^G A Miller, on a method of constructing all 
the groups of order J’'- (/ being any prime) — 11 F Steckcr, 
nnn-huchdean propeilies of plane cubics and of their first and 
second polars. This is a continuation 0/ a former paper in \ul 
xxii of the same journal 

hifia/s of Mathematics (2) vol iv. No 1 (October) — G A 
Bliss, on the geodesic lines on the anchor-ring The author 
obtains explicit formukc, involving elliptic functions, which 
detinc a doubly infinite family of geodesics He albo shows 
that, according to Mangnldi's classification, the points on the 
inner equator are of the first kind and all others of the second 
kind (lood illustrative di.igram!] are given — H I^ Ulickfeldt, 
proof of a theorem concerning isnsctles triangles — L E Dick- 
son, an elementary exposition of F'robenius's theory of group- 
characters and group determinants — E V Huntington, on Mr 
Ransom’s mechAmcal construction of conics 

SOCIETIES AND ACADEMIES, 

Lon DO ^ 

Chemical Society, November 19 — Dr J Emerson Reynolds 
V I* R S , president, in the chair — The "dynamic uomerism ” 
ol ihiourca and Ammonium thiocyanate When the atnmoniiiin 
«ialt IS healed, there is formed a definite compound of this with 
25 per cent of thiourea formed irom it ; further, melting point 
curves of mixtures of these two substances show that other 
molecular combinations occur — Isomeric parlially racemic salts 
containing quinquevalent nitrogen , part H, resolution of the 
hydrindamine camphor sulphonaies, by Dr 1' S Kipping The 
author has confirmed the theory projjosed liy him in 1SQ9 to 
account for the existence of these salts by the resolution ol the 
partially racemic salt into four isomerides. — The oxime of mes- 
oxamidc and some Allied compounds, by M A Whiteley A 
description of the disubstituted derivatives of mesoxamide, all nf 
which possess the characteristic properties of furnishing yellow' 
alkali salts and purple feirous compounds — Inlcracliun of 
kclonts and aldehydes with acid chlorides, by F H Lees 
When meihyl ^-nonylketonc is acted upon Ijy ben/oyl chloride 
there is formed ^-bcn/oxyundecylene , this reaction has been 
extended to other ketones, and a. senes of benzoxyolefines ro 
produced — The synthesis of aa-dimelhylglutanc acid, hydroxy- 
aa dimethylglutaric acid, and of the r/r- and //um-mndifications 
of aa-dimethylglutaconic acid, by Dt W II Perkm and A. E 
Smith — A reaction of some phenolic colouring matters, by 
A. G Rerkin and C R, Wilson Rotassmm derivatives of a 
number of naturally occurring colouring matters have been pre- 
pared by interaction with potassium acetate -Note on mixtures 
of constant boiling point, by Dr S Young The composition 
of the mixture of carbon tetrachloride and meihyl alcohol having 
the minimum boiling point is shown to contain 80 per cent, of 
the former. — The vapour pressures and boiling points of mixed 
liquids, part 2, by Dr S Young and E C Foriey Part 3, by 
Dr S Young An investigation of the formula proposed by 
the authors expressing the relation between the vapour 
pressure of the mixture and those nf its constituents Note 
on the condensation points of the thorium and radium emana- 
tions, by E. Rutherford and F Snddy. When the emanations 
from thorium and radium compounds are passed through a 
copper spiral immersed in liquid air, they are condensed and 
retained in the copper tube and are volatilised when the tem- 
perature IS raised to - I25‘' m the caue of thorium emanation and 
to - 130“ in the case of radium —Note on the action of barium 
hydroxide on dimclhylviolunc acid, by M. A Whiteley. The 
pnncipal product of this action is isonitroaomalondimcthyl- 
amide. — The determination of strychnine and brucine in nux 
vomica, by E Dowurd. The biucine is determined by colon- 
metric estimation of the tint produced by the solution of the 
alkaloidal residue in nitric acid. 
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EntomologlcB] Society,' November 5 — The Rev. Cinon 
Fowler, president, in the chair. — Mr. H J- Elwea, F P.S., I 
ezhibiied, on behalf of Mrs. Mary de U B 4 che NichoU, ^ 
a collection of butterflies made by her m February, March 
and April in Southern Algeria; also a collection of 
buLteiflies afterwards made by her in the Picos de Europa 
in Spain j the latter collection comprised about 85 species 
and was made in 35 days. Mr. Elwes remarked that these 
colleclioni contained several interesting species of Erebia, 
Lycsena and other genera, and included three species from 
Algeria not at present represented in the Bntisn Museum 
collection — Dr, Chapman exhibited, and made remarks on, two 
butterflies taken last July at Beiar, in West Central Spain, both 
notable as being very decidedly larger than any forms of the 
same species recorded from any other locality. He stated that 
one of them belonged to a form of Lycaena argus (the L aegon 
of the nriLish list) They were taken about one-and-a-half 
miles east nr south-east of Hejar on July 9 and following days — 
Mr R South exhibited four specimens of a Urge form of 
Cupido minima {Lycaena minima^ from Cumberland, sent to 
the Natural History Museum by Mr Mousley, of Buxton He 
also exhibited, on behalf of Mr. J H Fowler, of Ringwood, a 
senes of iMhosia dfp/a»a, Esp . from the New Forest, showing 
interesting variations in both sexes, but especially in the 
females It was slated that Mr Eustace Bankes had recently 
recorded somewhat similar aberraiions of the species from the 
Isle of Purlieck — Mr Hamilton Drucc exhibited a specimen of 
Ltmemhs populi^ L., caught whilst being chased by a small 
bird in July, 1901, near Riga, Russia; also a specimen of 
Sesamm nonagrtoides^ Lefeb , bred from a larva found feeding 
in the interior of a banana. — Mr. J H Carpenter exhibited a 
gynandroinorphous specimen of Lycaeua uarus^ having the 
coloration of the male on the left side and that of the female on 
the right side, captured on Hanmore Common, Surrey, m June 
last ; also several aberrations of this species from Ranmore I 
Common and the Isle of Wight He also showed specimens ol 
Vanessa antiopa^ bred from German larvae, including a remark- 
able aberration in which the usual blue spots on the upper wings 
were entirely absent —Mi. 11 St J Donisthorpe exhibited a 
foreign jipecimen of Qiudi^s suturait^^ lent him by Mr Keys, of 
Plymouth, and a British specimen taken by himself at Gravesend 
in 1891 ; also for comparison a specimen of Quedius obliteratus 
taken at Plymouth He <iaid that most of the specimens of, so- 
called, Quedius sutufahs m British collections were really Q 
obliterittus — Mr Pickett exhibited a remarkable series of 

Angeiona ptunaria, the result of four years' inter-hreeding 
between dark males from Raindean Wood, near Folkestone, 
and light-coloured females from Epping Forest ; also unicolorous 
light orange-yellow males, light yellow females, dark orange 
males sprinkled with black, and other unusual aberralians — 
Prof E B Poulton, F R S , exhibited a senes of lantern slides 
prepared from negatives taken by his assistant, Mr A H Hamm, 
of the Hope Department, and Mr Alfred Robinson, of the 
Oxford University Museum. The slides represented a seiies of 
the larv.T and imagines of Hiilmh moths photographed under 
natural conditions — Prof. Poulion also showed a representation 
of the pupa of Limemtis popuh prepared Irom Fortschmski'^ 
figure and description, and explained the highly ingenious 
hypothesis by which the appearances are accounted for by the 
Russian ntiluralist — Mr C O Waterhouse communicated a 
paper by Mr. L R Crawshay entitled “On the Lifc-History 
of Driius Jiaveseens^ Rossi.'* 

Zoological Society, November iS, — I'rof. G B Howes, 
F.U S , vice pre'^idinl, in the chair, — Dr Henry Woodward, 
F R.S , exhibited two photiigraphs of the heads of slags of the 
red deer {tennis eiaphus) bred in New Zealand, lent to him for 
exhibiiion by Mr, Lewis Karslake. Dr Woodward read an 
extract from a letter ftom Mr I). Russel), hon. sec, to the 
Otago Acclimatisation Society, giving an account of the success- 
ful nalui alisalion of the red deer m New Zealand. Two stags 
and six hinds had been turned out in 1868, and their offspring 
now numbered between 4000 and 5000 individuals The 
carciites ol some of these detr weighed from 500 to 6oolb. — 
Mr J L BorJiolt exhibited ionie hybrid ducks which he had 
lircd during the past summer, and pointed out in what manner 
the crossts partook of their parent forms Three of the 
specimens exlubilid were crosses between three species, vix. 
ibe Indian spot- billed duck, the wdd duck and the pintail, 
both ihe fmrents being themselves hybrids, thus proving, with 
regard to the species enumerated, that the hybrids were perfectly 
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fertile inter se — Mr. Oldfield Thomas, F.R.S , exhibited and 
made remarks upon a slufTed male and the skull of a female of 
the East- African lepreacntative of the Bongo antelope, recently 
described by him as Booeercus euryceros isaactj which had been 
obtained by Mr F, W. Isaac in the Mau Forest and presented 
by him to the national collection — Mr Thomas also exhibited, 
on behalf of Mr Lydckker, the mounted skin of an adult male 
of the Peking deei {Cervus [Pseudaxu] Aor/u/ffritm)i recently 
presented by ihe president and the Duchess of Bedford to the 
British Museum Mr. Lydekker believed that an adult specimen 
of this fine stag had not hitherto been figured The specimen 
was in full summer dress — Dr. A Smith Woodward, F R S , 
gave an account of excavations for the discovery of early Pliocene 
mammalian remains which he had recently made near Concud, 
in the province of Teruel, Spam. The bones had proved to be 
very abundant in a bed of freshwater marl, but they were in a 
much more fragmentary condition than those found at Pikermi, 
in Greece. He had discovered evidenceof Ilipparion, Rhinoceros, 
Mastodon, and of several small antelopes, and exhibited some 
jaw's of the first of these genera. — Mr. F E Beddard, F U S , 
exhibited the sluficd skin of an Indian elephant slilbborn in the 
Society’s menagerie in August last, and made softie remarks 
thereon. — A communication was read from Mr. K Lydekker, 
F R S , containing a description of the Cabul race of the 
markhor {Capra fakontri niegnceras) — Dr Forsyth Major read 
a paper on the specimens of the okapi that had recently arrived 
in Brussels from the Congo Free State The author slated that 
these specimens, whilst presenting the same specific characters 
as Ihe specimens formerly received hy the Congo Slate authorities, 
showed conclusively that the male was alone provided wilh 
horns, and that the mode of ihcir development was the same hs 
ID the giraffe. The okapi seemed to be a more generalised 
member of the Giraffid:e than the giraiTe, sharing not a few 
features of alliance with the Upper Miocene Paincotragus 
(Samoiherium) In several characters, it was intermediate 
between the giraffe and the fossil forms ; but, apart from these, 
some features were pointed out in which it appeared to he even 
more primitive than its fossil relatives These last characters 
went some way to support the assumption that Africa was the 
original home of the GiraffiiKc — A communication was read 
from Mr G A Boulenger, F R S , containing an account of a 
second colleclion of fishes made by Dr W J Ansorge in the 
Niger Delta The species — fifty-six in number — were enumerated, 
four of them being described as new — A communicaiion from 
Dr A GUnther, F. R 5 ., contained a final account of the fishes 
collected by the late Mr R B N Walker, on the Gold 
Coast Several new species belonging to the families Chromidx, 
Siluridx and C>priniaLU were descnl^d 

Anthropological Institute, November 25 — Dr A. C 
Haddon, F R S , in the chair. — Dr C S Myers read a paper 
on anthropometric investigations among the native troops of the 
Egyptian Army The investigations were confined to the 
privates and non-commissioned officers of the Egyptian Army, 
By permission of the Sirdar, 1005 men in the Egyptian battalion 
quartered at Cairo and 189 men in the Soudanese battalions at 
Khartoum and Omdurmnn were examined. Photographs were 
obtained of 176 Egyptians and thirty-one Soudanese soldiers 
bare to the waist ; two photographs, one full-face, the other 
profile, were taken of each individual In both Egypt and 
SQuda.n, the subjects measured had been drawn from a very wide 
area, extending as far westward as Bornu and Baru, and south- 
wards as far as Uganda It now remained to determine whether 
definite differences of type exist among the Egyptians from 
various regions of the Nile valley and among the tribes of the 
Soudan ; also whether the Coptic (pre- Mohammedan) people 
noticeably differ from the general Moslem population of Egypt 
Before publishing the results of this inquiry, the permission of 
the Sirdar has to be obtained, The material collected will 
supply the necessary data to permit of the preparalion of a 
report on the physical efficiency of the Egyptian Army — The 
lion. John Abcrcromby read a paper on the oldest Bronze-age 
ceramic type in Britain , Us close analogies on the Rhine ; its 
probable origin in Central Europe. The oldest type of pottery 
in Britain is the “drinking cup," for which it is proposed to 
substitute the shorter Arm “beaker " Fifty-three of Thurman’s 
three types were shown. Twenty-five interments were described 
in which the beaker was accompanied by ancient objects ; three 
with lar^c flint daggers, three with buttons with the V-shaped 
perforation below and five with stone wrist-guards, all of 
which objects belong to the later Neolithic period on the con- 
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tinent. None of the objects found with the remaining fourteen 
interments are of later date than the thin, flat, broad knife- 
dag^er. As no other ceramic type in Britain can show such a 
pedigree, It is clear that the beaker is the oldest, though before 
It died out several other types of fictilia came into use. 

Royal Meteorological Society, November 19 —Mr 
W. H, Dines, president, in the chair — Mr I*. Campbell 
Bayard read a paper on English climatology, 18H1-1900, which 
was a discussion of the climatological data printed in the 
Meteorological Record from the forty stations of the Royal 
Meteorological Society, which have been continuous for the 
whole of the twenty years The elements dealt with by the 
author are — (l) temperature at 9 a m , (2I mean minimum 
temperature; (3) mean maximum temperature, (4) relative 
humidity ; (5) amount of cloud , (6) rainfall , and (7) number of 
rainy days. The results form a valuable contribution to the 
climatology of the British Isles — A paper by Mr. C V 
Bellamy, on the rainfall of Dominica, was also read This was 
in continuation of a former paper on the subject, and dealt 
with all the available rainfall data for the Island of Dominica 
From this it appears that the mean annual rainfall of the island | 
IS 110 inches In the neighbouring island of Montserrat, a re- 
markably heavy rainfall occurred during the night of November 
28-29, 1896, when as much as 20 13 inches fell in the space of 
SIX or eight hours. 

CAMUHinr.B. 

Philosophical Society, November 10 — Dr Baker, presi- 
dent, in the chair. — Notes on a vibration magnetometer, and on 
the ball-ended magnets of Robison, by Mr (j 1 ' C Searle. 
The comparison of the honr^ontal components of magnetic fields 
by the method of vibrations presents no difficulty when each 
field is so nearly uniform that a vibrating magnet several centi 
metres m length may be used But when the fields are far 
from being uniform,' the magnet must be quite short The 
magnet must m any case be slender, for unless its length be at 
least ten times its diameter, the magnetic moment varies appre- 
ciably when the field varies, even for fields comparable with 
that of the earth A simple magnet 1 5 cm m length and 
o 15 cm in diameter is in many ways practically ineflicient. In 
the vibration magnetometer exhibited to the Society, the magnet 
IS 1 5 cm in length and o 15 cm in diameter The Lime of 
vibration is increased from I 4 to 6 3 seconds by attaching the 
magnet to a pointed plumb-bob the mass of which is about fifty 
times greater than that of the magnet The bob also carries an 
aluminium pointer to magnify the motion , this enables the 
time of vibration to be very exactly determined Ball-ended 
magnets were devised by Prof John Robison, of Edinburgh, 
about 1770 ; the author was led, independently, to the same 
design — On cavitation in liquids, and Us occurrence in lubrica 
lion, by Mr S. Skinner If water is run into the space between 
(wo lenses, arranged so as to show Newton’s rings, and if one 
of the lenses is rolled on the other, a crescent-shaped cavity is 
developed when the velocity of rolling exceeds a certain critical 
value. The cavity fills as soon as the rolling ceases With 
more viscous liquids, such as lubricating oils or glycerine, the 
formation of the cavity is more marked. With colourless liquids, 
the production of the cavity is observed by taking advantage of 
total internal reflection or by using sodium light and observing 
the Newtonian rings formed in the cavity With deeply 
coloured liquids, the effect may be observed by transmitted 
light. Instantaneous photographs have been obtained of the 
effects with lenses rolling on planes, lenses sliding on planes and 
in some other cases The effects are shown to agree with 
Osborne Reynolds's theory of the viscous origin of friction when 
copiously lubricated surfaces move over one another {Phil 
Trans A, 1S86) That the maximum negative pressure occurs at 
flome distance from the point of nearest approach is confirmed by 
these observations, and it appears that the layer of lubricant 
which separates the surfaces at the point of nearest approach is 
thinner than the wave-length of sodium light. Cavities of the same 
character probably occur in all sufficjently lubricated bearings — 
On the coral reefs of Pemba Island and British East Africa, by 
Mr C. Crossland The paper shows that the island of Pemba, 
though very similar m structure to that of Zanzibar, is of separate 
origin to the mainland, whereas the latter island is a part of the 
mainlajad barrier system. The fringing reef of the east coast of 
Pemba represents an early stage in the formation of that of 
Zanzibar, while a barrier reef, also a result of erosion, not of 
growth, encloses large bays on the west coast which are com- 
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parable to the lagoon of the Bermuda atoll. The mainland of 
East Africa is bordered by both fringing and barrier reefs, both 
of which are formed entirely of dead rock, in which physical 
agencies have in some cases produced miniature atolls Wherever 
growing coral occurs in the East African region, it is seen that 
the physical conditions [eg, the absence of big waves) are 
not such as to allow the formation of typical reefs Email), 
some observations on the conditions favourable to coral growth 
were given, which conditions are present round an oceanic atoll 
to a much greater degree than near a continental area — On the 
theory of aggregates, by Mr. A N Whitehead. 

Paris 

Academy of Sciences, November 24— M. Albert Gaudry 
in the chair. — The velocity of light and the solar parallax, by 
M Perrotin An account of experiments at the Observatory of 
Nice on the velocity of light Fizeau’s method was used, the 
total distance traversed by the light being 92 kilometres As 
the emission telescope, the 72 cm, objective of the Observatory 
was utilised, with a j8 cm uljjective as collimator Tlie mean 
result of 1 109 observations was 299,860 kilometres per second 
in a vacuum By combining this with the observations on the 
planet Eros, from which a value of 8' 805 was deduced for the 
solar parallax, the coeflicient of annual aberration was found to 
be 20" 465, the exact number adopted by the International 
Astronomical Conference of 1896 at the instance of MM Loewy 
and Newcomb — On the origin and geographical dispersion of 
I.ai^otnys iorsuanu^, by M Ch Deptret — Report on the work 
accomplished by the Brazilian Commission, under the direction 
of M Cruls, on the exploration of ihe principal sources of the 
Javary, and for the determination of the geographical co 
ordinates of several points in this rigion at points common to 
Peru, Brazil and Bolivia, by M Lnewy — Observations of the 
sun made at the Observatory of Lyons with the Brunner 16 cm 
equatorial during the third quarter of 1902, by M J Guillaume. 
Tables arc given showing the number of spots, their distribution 
in latitude and the dislrihulion of the faculit in latitude — On 
munodrome functions with an isolated essential singular point, 
by M P'dmond Maillet — On an extension of ihe notion of 
periodicity, by M E EscUngon — On an automatic carburettor 
for explosion motors, by M A Krebs A theoretical investiga- 
tion as to the manner in which the area of the orifice air should 
vary with the pressure of the air and the height of the 
petrol in the reservoir Following the indications thus 
obtained, an apparatus has been constructed in which 
these conditions are fulfilled, and it has been found that 
the velocity of the motor can be varied suddenly between very 
wide limits, fin absolutely constant gas mixture being obtained 
— On the conatruclion of electrodiapasons with long variable 
periods, by M. E Mercadier.— On the ionisation of a salt 
flame, by M Georges Moreau. The ionisation of the ‘•alt flame 
was found to decicase according to an exponential function of the 
distance between the electrodts, and ihc conclusiun is drawn 
that the unipolar conductivity of a saline vapour la analogous 
to that of a mass of hydrogen surrounding an incandescent 
carbon filament, or that of a gaseous mass m contact with a 
metal illuminated by ultra violet radiations — Some observations 
on uranous o'iide, by M (Lchsner de Coninck b'ranyl brom- 
ide, Ignited in a current of air, loses its bromine, thus 
differing from the behaviour of the corresponding chloride 
— On the combinations of the complex cyanides with 
fatty amines, by M P Chretien. A study of the salts obtained 
by the action of hydrofcrrocyanic acid upon the primary iso- 
ainylamincs —A method for the estimation of glycerol in winr, 
by M A Trillat The method is based upon the solvent powers 
of pure acetic ether for glycerol. The glycerol extracted is much 
I purer than that obtained by the usual alcohol-ether method — 
On the structure of the muscles of Anontia ephtp^ium^ by M 
jobert —On some new or slightly known forma of Rhabditis, by 
M Aug Michel —The theory of phytona in Gymnoaperms, by 
M G. Chauveaud — On the mode of vegetation and reproduction 
of Amylomyies Rou\.ii, the fungus of Chinese yeast, by 
M J, Turqucl —The actual production of native sulphur m the 
subsoil of the Place de la R^puhliqvie, in Pans, by M Stanisla, 
Meunier In the course of the excavations for a railway tunnels 
native crystallised sulphur haa been found in a black clay. 
Reasons are given for supposing that !;hia deposit has been 
formed during the last two centuries —On the general theory of 
the action of some diastases, by M Victor Ilenn. Two hypo- 
theses arc examined , supposing that a portion of the ferment 
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combinef with k part of the body undergoing hydrolyBia, another 
part combining with a portion of the products of hydrolysis It 
may be suppos^ either that it is the non-combing part of the 
fennent which acta upon the bodies to be split up, or, on the 
other hand, that the unstable compound formed is itself decom- 
posed, regeneretlng a part of the ferment It Is remarkable that 
both these hypothec a lead to the same law Experiments are 
given showing the action of invertin upon saccharose alone and 
mlied with inveit sugar, and of emulsin upon aalicin. 

New South Wales. 

Royal Society, October 8. — Prof. Warren, president, in the 
chair. — Occurrence of the mineral gadolinite at Coc^legong, 
Pilharra Diitnct, West Australia, by Mr Bernard F. Davis — 
Pot cxpenmentR to determine the limits of endurance of different 
farm crops for certain injurious substances, part 1 (wheat), by 
Mr F B. Guthrie and Mr. K, Helms The authors describe 
expenments to test the effect upon the growth of the wheat plant 
of certain substances occasionally found in the soil and in 
manures, and known when present in excessive quantities to 
act as plant poisons. The following table summarises the 
principal results obtained. 


Effect u^n germination and subsequent growth of wheat of 
different percentages of injitriour substance in the sot! 


Gcrminatioik 
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NaCI o 05 

N-COfl o 30 
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o 05 
o 50 


Growth afTeclcd Growth 
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o 05 10 o 15 (recovered) 0 20 
010 o 40 

o Qoi 0005 

o 001 O OOJ 

o 05 o 10 
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COOPERA TION AMONG INSTRUMENT 
MAKERS, 

U Industrie Eranqatse des Instruments de Precision 
Catalogue public par le Syndicat des Constructeurs eii 
Instruments d’Optique et de Precision, 

Microscopes and Microscopical Aaessories Carl Zeiss, 
Jena , Physical Apparatus^ Max Kohl, Chemnitz , 
Phystkaltsche Apparate^ Ferdinand Ernecke 

T he German catalogue of scientific apparatus at the 
Pans Exhibition has been frequently mentioned in 
the pages of Naiure, and its \ alue to students of physics 
has been noted 

Tlie first work under review in the present article is a 
consequence of its publication It is a catalogue of French 
apparatus of great interest in itself and of real value to the 
man of science in that it enables him to obtain inform- 
ation in A small compass as to instruments of French 
construction 

The arrangement ditfers in some respects from that of 
the German catalogue, on which it is avowedly based. 
The object of the Utter was to give a complete view of 
German trade and manufacture , hence the catalogue 
was arranged in subjects, the apparatus m each subject 
being grouped under the makers’ names , the French 
catalogue is arranged alphabetically under the makers’ 
names. An index ** Table des Specialitds " enables the 
reader to find out readily which of the numerous firms 
in the catalogue make any special class of appaiatus 
and to refer to the descriptions of their products For 
most purposes, the German plan seems more convenient 
For a man wishing to buy a spectroscope, it is simpler to 
have all the spectroscopes grouped together , the plan, 
however, does not serve to call marked attention to the 
whole output of any one large firm, and it is natural for a 
society of instrument makers to arrange their joint cata- 
logue according to the French pattern 

It is not easy in a review to give a full account of the 
catalogue , it covers some 270 quarto pages, it is clearly 
printed and well illustrated The long bst of names it 
contains reminds us what science owes to the skill and 
workmanship of French mechanicians , it is impossible 
to turn over the pages without recognising names which 
are honourably known wherever science has penetrated, 
and apparatus which has aided and rendered possible 
some of Its greatest discoveries. One name we miss, 
that of R Kbnig, now no longer with us, who will live, 
through his acoustical apparatus, as a genius of con- 
struction. 

The introduction by Cornu, which must have been 
one of his last pieces of work, adds to the value of the 
book. M Cornu gives an interesting history of the de- 
velopment of scientific instruments in France, and of the 
close alliance between the man of science and the in- 
strument maker from early times up to the present day, 
and then, noting how instruments of precision have 
become part of one’s daily life, draws attention to the 
necessity for continued close connection between science 
and the commercial side of an industry if that industry 
IB to flourish. 
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The example of (iermany has lessons for France as- 
well as for us in England, and mechanical tools intro- 
duced in America have become a necessity in French 
workshops no less than in English The French in- 
strument-making industry feared for a moment a 
dangerous rivalry and the diminution of its own trade 
through the advance of new comers proclaiming them- 
selves so fully equipped 

The catalogue is in part the outcome of this , it helps 
to show, as M Cornu claims, that the French industry 
has nothing to fear from its foreign rnals. 

“ To complete us successful preparation for the struggle. 
It IS only necessary to adopt, in addition to what it has 
done, the powerful weapons of association and discipline 

a discipline voluntarily accepted in view of general in- 
terests . then an intelligent union will lead all efforts Lr> 
converge towards one common end instead of wasting 
them in those barren struggles which the thirst after 
immediate interests provokes in short-sighted minds ” 

We in England have no Association of Instrument 
Makers and no catalogue of instruments of precision. 
The Optical Society, U is true, is doing its best to 
strengthen the position of opticians, but it is far from 
covering the whole field. 

Does not the fact that our French colleagues have fol- 
lowed the example set by Germany give us food for 
reflection, and lead us to inquire whether association 
and discipline might not be helpful to us also ^ 

And this query is pressed home by three recent cata- 
logues of scientific apparatus which have been issued by 
German firms , the first in English, the second m 
English, French and German, the third in German 
Messrs Zeiss’s list deals with their microscopes, and is 
most complete As usual with their lists, it is fully illus- 
trated, while the information about the instruments is 
given in a convenient form. Details as to the lenses 
arc tabulated, and it is easy to select the particular 
combination of object-glass and eyepiece most suitable 
for any desired end The set of apochroniatic objectives 
15 very complete ; lenses of 2 and 3 nim, focus and i 4 
numerical aperture arr on the market , these, it is stated^ 
arc made of permanent glass The list is an object 
lesson of the results technical art and skill can produce 
when resting on a basis of sound scientific investigation 

Messrs Max Kohl, whose agents m this country are 
Messrs Isenthal and Co., have issued a catalogue of 
nearly 700 pages They supply almost everything 
required for teaching purposes in a physical laboratory. 
Their goods are well known, and the list affords striking 
evidence of the progress of science m education, in 
Germany at any rate, if not here. Much of the apparatus 
is extremely well arranged for the purpose Tor which it is 
designed, and the list is one which is sure to be of value 
in every physical laboratory. 

Messrs. Ernccke’s catalogue contains an account of 
their goods, with illustrations of a high class Though 
smaller than that of Max Kohl, it commands attention by 
the wide range covered and the general excellence of 
the gel up Lists such as the above must prove of 
advantage to German trade in all countries of the world 
and be powerful aids in international competition. Their 
convenience is obvious. We in England specialise more , 
we go to one firm for resistance boxes, to another for 
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telescopes, and have nothing exactly corresponding to a 
vast emporium such as that of Max Kohl. All the more 
reason, therefore, for the association and discipline urged 
on his French colleagues and co-workers by Cornu. 

R. T. G. 


AAfERICAN FOOD AND GAME FISHES 
American Food and Game Fishes a Popular Account 
of all the Specie r found in America North of the 
Fgutiiory with Key^ for Ready Identification^ Life 
Histories and Metheuis of Capture By David Starr 
Jordan and Barton Warren Evermann. Pp. 1 573 ; 

illustrated with coloured plates and text drawings, and 
with photographs from life. (London Hutchinson 
and Co , i(;o2 ) 

D RS JORDAN AND EVERMANN, who have re- 
cently enriched science by the publication, under 
the auspices of the Smithsonian Institution, of a great 
work in fpur volumes describing in detail the 3300 species 
of hshes distinguished by them m North and Central 
America, reviewednot long ago in the columns of Nature, 
have now prepared another book, intended to 

furnish that which well-informed men and women, and 
those who desire to become well informed, might wish 
to know of the food and game fishes which inhabit 
American waters.” 

This book, teeming with interest from the full accounts, 
presented in a charming manner, of the habits, dis- 
tribution and uses of the more important forms from 
the point of view of the angler, has been lavishly got 
up in America The coloured pictures, as well as the 
photographs taken from life with marvellous success by 
Mr A Radclyffe Dugmore, could not be surpassed in 
excellence, and the numerous “process-blocks” which 
have already appeared in various American publications 
will, thanks to the peifect accuracy with which the fishes 
have been delineated, greatly facilitate identifications 
Authors and publishers are to be congratulated on the 
production of such a book, which will undoubtedly have 
the effect of enlisting a more scientific interest in fishes 
on the part of many who have hitherto looked upon 
them as mere objects of sport or curiosity, and to whom 
the use of the more technical treatises on the subject 
would be distasteful. In deference to such readers, the 
systematic aspect has been reduced to the narrowest 
hmits that appear compatible with the proper recognition 
■of the numerous genera and species dealt with It is to 
fee hoped that not a few whose interest is sure to be 
awakened by a perusal of this charming book will later 
turn to the more technical work by the same authors, 
and improve their knowledge through a study of the re- 
lationships existing between the various families of fishes, 
which are here merely defined without any allusion to the 
•higher groups into which they fall 

American taxonomists have always shown a particular 
^predilection for reducing all divisions of the system to the 
narrowest possible limits. This tendency is earned to 
the extreme by Messrs. Jordan and Evermann, who 
inform ui in the introduction that not only the lampreys 
and hags are to be excluded from the class Pisces, 
but also the sharks and rays, the lung-fishes and 
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PolypteruB, which they regard as only fish-like creatures, 
fishes in the broad sense of the term, but not “ true fishes,” 
and are therefore excluded from the work. Ganoids, on 
the other hand, are still maintained among fishes proper. 
In conformity with this method of excessive multiplication 
of systematic divisions of all grades, the various forms of 
Salmonid^ which are usually regarded as subspecies, 
such as the land-locked salmon and the varieties of 
Salmo clarkii^ tfairdnert and foniinalii^ are all dealt with 
as distinct species— twenty-six species instead of the four 
admitted by the same authors in their previous work. 
True, a few pages before, the authors pertinently remark 
that 

“The non-migratory species (subgenus Trutta) occur 
in both continents, are extremely closely related and 
difficult to distinguish, if, indeed, all be not necessarily 
regarded as forms of a single exceedingly unstable and 
variable species The excessive variations m colour and 
form have given rise to a host of nominal species 
European writers have described numerous hybrids 
among the various species of Salmo, real or nominal, 
found in their waters We have thus far failed to find 
the slightest evidence of any hybridism among American 
SalmonidcC in a state of nature Puzzling aberrant or 
intermediate individuals certainly occur, but such are not 
necessarily hybrids " 

Bearing in mind the authors’ tendency to excessive 
multiplication of species and higher divisions, it is not a 
little surprising to read in the introduction that the “ true 
fishes” of the whole world are estimated at only 12,000 
species, arranged in about 200 families A careful com- 
putation which has recently been made by the reviewer, 
applying somewhat different canons of classification, has 
resulted in numbers that are not very different, viz. 1 1,200 
for the species and 160 for the families The number of 
species in the American authors’ estimate is even far 
below that given in the article “Ichthyology” in the 
supplementary volumes of the “Encyclopfedia Bntannica,” 
VIZ. 17,000 

The usefulness of the work is enhanced by special 
chapters on the external characters of fishes from the 
descriptive point of view, on fly-fishing (by Mr. E J 
Keyser), a glossary of technical terms, and an artificial 
key to the families of American food and game fishes. 

The copy received for review bears the mark of a 
London publishing firm. But the identical book was 
issued in May last by Messrs Doubleday, Page and Co , 
at New York G. A. B 


HUMAN ANATOMY 

Text' Booh of Anatomy Edited by D J. Cunningham, 
F R.S Pp XXIX + 1309 ; 824 wood engravings from 
original drawings. (Edinburgh Pcntland, 1902-) 

A t the present time the human anatomist tries to sit 
as comfortably as he may on the two stools of 
science and practice. It must be admitted that few do 
It with success. While his posture evokes the indulgent 
smile of the man of science, the professed zoologist and 
morphologist, the man of practice, the surgeon and 
physician, regards it as altogether unprofitable and im- 
practicable. To reconcile the views of these two con- 
tending factions, to make the theory of anatomy assist in 
its practical application to Che sick and the facts of 
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anatomy illumine the laws of mammalian morpholoj^y, 

IS the first and chief difficulty of anyone who now or 
afterwards undertakes the preparation of a text-book on 
human anatomy. No living anatomist is likely to be 
more successful in overcoming this difficulty than Prof 
D J Cunningham, who is deservedly held in the highest 
esteem by the surgeon and physician, as well as by the 
man of science. While admitting that Prof Cunningham 
has been more successful than any one of his piede- 
cessors, one rises from the study of this work with the 
feeling that, in spite of rapid improvement, it will 
take decades of progress to make the theory of anatomy 
fit Its facts as a glove does the hand 

Not a single decade has passed during the last two 
centuries without someone pioclaiming from the house- 
tops that at last the whole field of human anatomy is ex- 
plored and finished, and yet the annual output of new 
research has continually increased The manner in 
which this work is produced is evidence of the rapid 
growth of the subject It is no longer possible for one 
man to be intimately acquainted with the more recent 
work or to supply first-hand information in each of the 
many departments into which human anatomy has been 
subdivided, and hence the necessity fora collective effort 
Works of reference like the English ( )aain, the French 
Poirier, the German Bardeleben, necessarily demand the 
combined services of specialists, but here, even in a woik 
designed to meet the needs of candidates for a pass 
degree, the same necessity has been felt The editor has 
been fortunate in the selection of his collaborators. To 
Prof Young, of Owens College, and I’rof Robinson, of 
King’s College, London, have been assigned the sections 
on embryology and the vascular system , to Prof 
Thomson, of Oxford, that on osteology ; to Prof. 
Paterson, of Liverpool, the muscular and nerve systems , 
to Dr Hepburn, of Edinburgh Univeisity, the section 
on joints , to Prof Howden, of Durham University, the 
section on the organs of special sense , to JVof 
Birmingham, of Dublin, the organs of digestion , to 
Prof Dixon, of Cardiff, the urinogenital system , to Dr 
Stiles, the section on surgical anatomy , while the editor 
himself undertook the central nervous system. It may 
be said at once that each coninbiUor has given, not only 
the best that is known, but has also made original con- 
tributions to his particular section Some of the sections, 
such as those on the nervous system, the alimentary 
system and embryology, gave their authors a greater 
opportunity than did others, and these opportunities 
have not in any single case been allowed to slip by 
There is a unity in the work which may be explained 
by the fact that all the contributors, with one exception, 
are pupils of the veteran leader of the Edinburgh 
anatomists, Sir William Turner, to whom the book is 
most worthily dedicated. This work has all the merits and 
also all the defects of the Edinburgh school There are 
the full and lucid descriptions of the important things, 
but there is also an over-strenuous endeavour to be 
thorough by the introduction of masses of unimportant 
or irrelevant detail Turn, for instance, to the descrip- 
tion of the spermatozoon, and it will be found that the 
medical student is expected to master more than fifty 
details concerning its structure ; or turn to the de- 
scriptions of a bone, a muscle or an artery, and the 
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same crowding of detail will be found. A student 
who thoroughly prepares himself from this work will 
present himself to his examiners loaded with more 
than 60,000 anatomical facts, 75 per cent, of which will 
appeal to his memory more than to his intelligence, and 
onl/a small percentage of which will be of use to him in 
the practice of his profession It is a primary defect of 
the Edinburgh school that, owing to its detachment from 
the hospitals, it has come to regard the study of anatomy 
as an end in itself instead of being only the scaffold- 
ing on which a student has to lay his knowledge of 
physiology On the combined basis of anatomy and 
physiology he has subsequently to build his knowledge 
of pathology, surgery and medicine, and all the efforts of 
the anatomist and physiologist must be bent so as to 
reach this end Tlie student, when he comes to build 
out his mental picture of the circulation, respiration and 
locomotion of the human body, will find that this work 
will afford scarcely a better anatomical scaffolding than 
older and less complete works. 

One feels that Prof Cunningham has let slip an oppor- 
tunity that occurs to a man only once in a century With 
such a powerful syndicate of anatomists behind him he 
could have disregarded the prejudices of examiners, 
relegated thousands of useless anatomical details to the 
liinbo of oblivion and made his subject once again live 
That he has not done so shows that the principle on 
which present systems of anatomy are designed meets 
with his deliberate approval, and it i-. on those broad 
lines that most thinking men will join issue with him 
During his study of this work the reviewer has laid it 
side by side with Bell's “ Anatomy,” another triumph 
of the Edinburgh school, but of a century ago The 
opinion has been forced on him that the design of the 
older book is the better of the two. All through Bell’s 
pages, in spite of some crude theories, inaccurate farts 
and passing personalities, anatomy is made to coquet 
with physiology and morphology, and all three aie 
invariably made to serve as handmaidens to the surgeon 
and physician The ideal treatise of human anatomy 
will be produced by the man who accepts the principles 
of the anatomists of the beginning of last centuiy and 
applies them to the facts at the disposal of anatomists 
at the beginning of the present one 

The illustrations of this work arc all well designed and 
artistically finished, but the poorness of its binding and 
its narrow margins, which give it a general appearanr e of 
meanness, are out of keeping with the high standard of 
its contents and the artistic demands of the present day 
medical student A. Ki.iiii 

DIFFEREN riAL CALCULUS FOR 
BEGINNERS. 

Differential Calculus for Beginners By Alfred Lodge, 
M A , with an Introducticn by Sir Oliver J Lodge, 
D Sc., F R b , LL D , Principal of the University of 
Birmingham Pp. xxv -h 278 (London - George 
Bell and Sons, 1902 ) Price 4J bd. 

P ROF. ALFRED LODGE is so well known among 
mathematicians as an authority on the teaching of 
geometry and kindred subjects that the addition of his 
brothers name to the title-page may appear superfluous. 
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The introduction by the latter contains a brief statement of 
the uses and purposes, not only of the differential calculus, 
but also of the integral calculus and of differential equa- 
tions, The present volume, however, deals exclusively 
with the differential calculus, and that only so far as it 
refers to functions of one and two variables. A notable 
and important exception to this limitation, however, occurs 
in the chapter on successive differentiation, where the 
notion of D**/ naturally leads to that of D~>, in other 
words, the //th integral of y. Here, however, the nota- 
tion D"** IS alone used, the familiar " F-holc of a violin” 
being conspicuous by its absence. Probably the latter 
symbol might advantageously be eliminated from our 
mathematical notation altogether, were it not for the 
important difference between differentiation and integra- 
tion introduced by the appearance of the inevitable 
■‘constant of integration" which leads to the further 
notion of “definite integrals " 

The amount of attention given to graphs will be wel- 
comed by the great majority of teachers, and chapter vi., 
which deals with the application of graphic methods to 
the approximate solution of equations, is an important 
feature which ought certainly to occur at some stage or 
other of an ordinary mathematical curriculum, and may 
probably be inserted here quite as well as elsewhere. 
The feature which is most calculated to arouse criticism 
IS the adoption of the method of differentials as the basis 
of the whole work. The author states that he has found 
this method most useful and helpful to the student of 
physics and mechanics, but it has the great disadvantage 
of throwing into the background something which is very 
important, namely, the notion of a limit. In examin- 
ations there has recently been a tendency on the part of 
candidates, when asked to find from first principles the 
differential coefficient of sin ;r, to send up the following 
answer — 

n/ (sm jr) sin fjr f dx) - sin x sin x dx c ns .i : - sin x 
dx ~ dx ~~ dx 

dx cos X ^ „ 

= _ _ = cos X 

dx 

Even this might be excused if the candidates showed 
an intelligent appreciation of the meaning of what they 
were writing down, but as soon as they are asked to 
differentiate jr-®, log sin .i, or anything which is not in the 
book, they exhibit hopeless ignorance, thereby proving 
conclusively that the stock differentiations have been 
merely written down by rote 

There is no doubt a tendency on the part of another 
class of writer to rush to the opposite extreme by making 
the student read long discussions on continuity before 
introducing him to the notation of the calculus. But 
cannot a happy mean be found by introducing the notions 
implied in the relation dy — f\x)d.x immediately after 
the principal algebraic and transcendental functions have 
been differentiated by means of the method of limits ^ 
Apart from this matter of opinion the book appears to 
be excellent 

We are glad to see the author does not relegate 
Taylor’s and Maclaunn's theorems to the end of the 
book. In a logical treatment, that might possibly be 
their proper position, but the postponement would prevent 
many readers from acquiring an intimate familiarity of 
what are probably the moat important theorems in the 
whole of the calculus. G. H. B. 
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gall-insects. 

Monographic des Cyntptdes d" Europe ei dAlg^rie. By 
I'Abbd J. J. Kieffer. Vol. I. Ibalyn^ et Cynipmae 
With 27 plates Pp vii + 687, (Paris * Hermann^ 
1897-1901.) Price fr 40. 

T he present work is a portion of the great senes of 
monographs commenced by the late E Andr^, under 
the title of'‘Spdcie3 des Hymenopt^rcs d’Europe et 
d’Algdne,” by himself, his brother and other specialists, 
among whom are the Rev T. A Marshall and the Abb6 
Kieffer. The character of the work is well known to all 
hymenoptensts, and in this regard we need only say that 
another volume will complete the Cynipida:, including 
the parasitic subfamilies AllotriintC, Eucoihnic and 
Figitina', and will also include the families Evaniida:,. 
StephanideC and Trigonalidn:, and full systematic and 
synonymic catalogues and indices to both volumes, the 
first volume containing only an index of families and 
genera, and a table of contents. 

In addition to the systematic portion of the work, the 
structure, metamorphoses, broods, galls, parasites, biology,, 
bibliography, classification, geographical distribution, 
&c., of the Cynipid.c are discussed at considerable length ; 
and the author mentions in his preface that though, when 
he undertook this work m 1896, few or no CynipidtC were 
known from any of the more southern countries of 
Europe or from Algeria, he has now obtained, through 
the kindness of various contributors whom he mentions^ 
considerable information on these countries, though much 
of It reached him too late for the first volume and will 
have to be deferred to the supplement in vol n. 

Notwithstanding the insignificant appearance of the 
Cynipido?, on which the Abbe remarks, they are of ex- 
treme scientific interest on account of the alternations 
which the various broods present of winged and wingless, 
and sexual and sexless, individuals at different times of 
the year, in which respect they have much resemblance 
to the Aphld^c, though the Cynipidje, unlike the latter, 
are seldom or never to be regarded as destructive insects, 
one reason for which may be that the CynipidcE (or at 
least certain species) are liable to the attacks of an in- 
ordinate number of small parasitic Hymenoptera, chiefly 
belonging to the Chalcidid^e, so that an entomologist may 
breed a great variety of Hymenoptera from (say) a large 
quantity of galls of Cynips kollart, without obtaining a 
single specimen of the original species which formed the 
galls. 

Although the insects themselves are inconspicuous, their 
galls are conspicuous enough, and some of the large 
fleshy eastern galls on oaks, such as the Apple of Sodom,, 
resemble bnghtly-coLoured fruit ; while the moss-like 
galls, such as the bedeguar on the wild rose, are likewise 
very pretty objects One peculiarity of these insects is that 
a considerable number of the species are attached either 
to oaks or roses, though some few are met with on other 
trees. They are also among the few insects which yield 
products of great value to the human race, the most im 
portant of which, of course, is ink ; but various galls have 
been, or are still, used for illumination, for tanning, in< 
medicine, for chemical purposes, and in the case of a few 
species, even for food, 

I Though some of our earlier hymenoptensts, such as- 
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Haliday and Walker, paid some attenlton to Cynipidx, 
others, such as Stephens and Smith, almost entirely 
neglected them ; and it was not until Mr. P. Cameron pub- 
lished vols 111. and iv of his Monograph of the British 
Phytophagous Hymenoptera” that we had a satisfactory 
account of our British species On the continent, more 
had been done by Mayr, Adler and others, and now the 
Abbd Kieffer has furnished us with a full account of the 
European and Algerian species of these interesting but 
still somewhat neglected insects ; and although every 
monograph or catalogue always helps to make itself in- 
complete by stimulating the activity of all observers who 
are sufficiently interested m the subject to take up or to 
continue the study, yet the book may reasonably be ex- 
pected to hold Its place as the leading authority on the 
subject for many years to come, W F K 


OUR BOOK SHELF. 

Chemisches Praktikum i Teil Analytische U bun gen 
By Dr A Wolfrum Pp xviii4'562 (Leipzig 

W Engelmann, 1902 ) Price ioj net 

T KL object of the author is to present a course of 
ractical instruction in analytical chemistry on a technical 
asis. It IS intended that the student shall be confronted 
throughout his course of work with the technical 
application of the principles and methods which he makes 
use of in the laboratory The author hopes by this 
means to improve the training of the student whose aims 
are directed towards chemical work in the arts and 
manufactures. 

The subject matter is divided into three sections, under 
the headings qualitative, quantitative and technical 
analysis In the first section, the ordinary reactions of 
the metals and acids are given, ionic nomenclature being 
employed, The raie metals are dismissed by a consider- 
ation of thorium and cerium, these alone in the author’s 
opinion being of sufficient technical importance to merit 
discussion. The qualitative analysis of organic substances 
is then treated, the reactions for the most important 
organic radicals being given. The section concludes with a 
long list of important organic compounds for which the 
special tests are given, as well as dii ections for ascertaining 
the presence of the most frequently occurring impurities 
In the section on quantitative analysis, the order of 
treatment is, gravimetric estimation of the metals and 
acids, elementary analysis of organic compounds, 
volumetric analysis and estimation of the most impoitant 
atomic groups of organic compounds Twenty pages are 
devoted to the methods of determining molecular weights 
of organic compounds and fifteen to gas analysis, but, 
singularly enough, not a single diagram is appended 
to illustrate the special apparatus used in operations with 
gases 

Under technical analysis, which forms the subject of 
the last 200 pages, is discussed the analysis of water, fuels, 
ores and metallurgical products, products of the chemical 
manufacturing industries, artificial mineral colouring 
matters, artificial manures, lime, cement, clay, raw 
materials and products of the sugar industry, ethereal oils, 
aniline colours and products used m the manufacture of 
these colours. 

The book, as will be seen, contains a wealth of 
material, It is doubtful, however, whether such a work 
could be placed with good results in the hands of the 
average student of chemistry The amount of material 
accumulated by the author within such a small compass 
19 so great that the efficiency of the book as a working 
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guide for the student must necessarily suffer All 
experienced teachers are aware that a book which the 
aveiage student is to use in his daily work in the labora- 
tory must contain full working details, and the “Chem- 
isches Praktikum ” does not 

As a reference book, howevei, it will without doubt be 
found very useful m the laboratory, and for such a purpose 
can be warmly recommended HMD 

'I he Coal-fields of Scotland. By Robert \V Dron Pp. 
VI -h 368. (London Blackie and Son, Ltd ) Price 
15J net 

Numerous descriptions have been published of the 
Scottish coal-fields from the time of Ball, Milne and 
Landale to our own day. Most of these, however, have 
been scattered through the volumes of scientific journals 
or published in official reports which, as a rule, have been 
badly printed, expensive, and insufilcienlly made known to 
the public By far the most important contributions to the 
subject are those to be found in the maps and memoirs 
of the Geological Survey These publications contain 
a storehouse of information , they were the first, and 
are still the most detailed and complete, review of the 
whole geological structure of the coal-fields The maps 
present a graphic picture of the disposition of the coal- 
seams and the extent to which they have been dislocated 
and folded The memoirs furnish a large amount of 
information which could not be embodied in the maps, 
and both taken together form the basis on which all 
subsequent descriptions must rest. The progress of 
development has led to the opening of some new fields 
and to the exhaustion of others, since the appearance of 
the Survey publications, but we understand that arrange- 
ments have been made for an official re-e'iamination of 
the coal-fields and the preparation of new editions of the 
maps The work of the Survey will thus be brought up 
to date, and will inainiam the high position which it has 
always held 

Without these official maps and memoirs, Mr Dron 
could not have produced the volume which he has just 
published lie acknowledges, in his preface, in a general 
way that he has freely utilised “all available sources of 
information, including the publications of the Geological 
Survey." It would have been well, however, had he 
made more specific acknowledgment of his obligations. 
No one who is noi familiar with the subject would suspect 
from his chapters how deep his mdeblcdness is all 
through the book The occasional allusions to the 
Survey work seem strangely inadequate in comparison 
with the fulness of his references to private individuals 
of whose assistance he has availed himself The maps, 
for instance, with which he embellishes his book are 
reduced (not very satisfactorily) from those of the Geo- 
logical Survey, but there is no reference to the source 
from which they are derived. The volume, though it 
h.as no originality, supplies a convenient summary of what 
IS at present known regarding the coal-fields of Scotland, 
and may be useful as a popular handbook of the subject 

A Glossary of Popular ^ Locals and Old-Fashioned Name^ 
of British Birds By C H. Hett Pp vi -I- 114 
(London . IL Sotheran and Co , 1902 ) Price is. 

To the last edition of his “Bird Notes," ihe aurhor 
appended a glossary of synonyms of the British species. 
The present little volume is an amplification of that 
glossary, and appears to be as nearly complete as 
possible The work commences with a classified list of 
the British species (in which we notice that the author is 
a conservative in the matter of nomenclature), and then 
follows the glossary. It should enable amateur ornitho- 
logists residing in country districts to identify all the 
local birds without difficulty. K. L 
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LETTERS TO THE EDITOR. 

[ 7 ^t does noi hold himself responsible for opinions ex- 

pressed by his correspondents. Neither can he undertake 
to return t or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Natu&b. 
No notice is taken of anonymous communications.] 

Suggested Nature of the Phenomena of the Eruption 
of Mont Peide on July 9. Obeervcd by the Royal 
Society CommiBBion, 

Although Dr. Anderson and Dr Flett were able, at the 
laigely attended meeting of the Koval Society on November 20, 
to add little to what they had publiahed in their preliminary 
report three months ago, beyond eahibiting the very full and 
cicellent senes of photographs of the affected regions of the 
Soufri^re and Mont Pcl^e eruptions, they succeeded in 
exciting renewed interest in ihe problem of the nature of that 
eruption of Mont Felee on the evening of July 9, which 
they had the exceptionally good fortune to wilnesa under most 
favourable conditions The photographs and perfect description 
of this particular outburst give it an unsurpassed value as a con- 
tribution to the scientific history of volcanoes, and the Royal 
Society has therefore the greatest reason to congratulate itself 
upon the .success — a success almost beyond the most sanguine 
expectation — of its commission to Drs. Anderson and Flett 10 
visit the scene of these eruptions. 

We can now hardly hope (that any fuller knowledge of the 
nature of an eruption of the kind witnessed by these geologists 
will be forthcoming through futuie observations- What is now 
to be done in order to clear up what remains obscure is experi- 
mental work in the laboratory- To me it seems that only one 
point requires investigation before we shall have a dehnUe con- 
ception and understanding of the phenomenon at the base of 
such outbursts as those in the West Indies, as well as that of the 
Bandaisan eruption, or rather explosion, in Japan, closely 
similar to them in its essential features. 

From the text of the published report, modi 5 ed a little 
in the accounts given at the meeting, we know that, after spas- 
modic bursts of steam, dust, and stones, and discharges of torrents 
of water and mud, the climax of the eruption came as the 
welllng-up in the crater and overflow, like that of a liquid, of 
red-hot dust, which descended the mountain side, at first 
relatively slowly, but with ever increasing velocity, like an 
avalanche of snow This avalanche of incandescent sand was 
accompanied by a dense cloud, black as night, which soon con- 
cealed It from view and swelled out in convolutions with terrible 
energy until it reached perhaps one mile high and two broad. 
After this, it ceased to enlarge and gradually lost its dense black- 
neM through ash settling down and leaving nothing visible but 
white steam. 

There was, therefore, (l) a flow of incandescent sand down to 
the sea, mainly by gravitation, but with a velocity apparently 
surpassing lhat of a torrent of water , and (2) the expanding 
motion of the superincumbent, black cloud, together with its 
rapid motion along the course of the stream of sand,y>'0/n whuh 
St ncifer ItJUd. Just after the overflow of sand from the crater, 
there must have been an enormous oulrush of steam and, per- 
haps, other gases, and this will have had some effect in driving 
the cloud through the air; but the progressive formation and 
the appearance of the cloud forbid the belief that this effect 
could have been considerable. That the cloud enlarged upwards 
rather than laterally was due to Us consisting of heated steam, 
for although the dust which it carried with it will have im{)eded 
the velocity of its expansion, it will not have lessened its 
extent 

There can be only one conclusion drawn as to the cause of the 
free motion and rapid rush of the torrent of sand and of the 
swelling, convoluting cloud, and Lhat is the continuous evolution 
of water vaj^our from every particle of the moving hot sand Pos- 
sibly some other gas may also have escaped, but if so only in 
relatively small quantity, as otherwise the water vapour would 
not so easily have condensed and become visible Violent 
friction between the issuing steam and the solid particles may 
Bufhcienlly account for the extensive electric discharges The 
coniinuous escape of this water from the particles of the hot 
sand, at such a nigh temjierature, even Ihotigh in small quantity, 
would surround every particle with a compressed atmosphere of 
Steam suflicient to keep it apart from all others, and thus pro- 
duce a quasi-hquid moss which, on account of the density of 
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the sand, would gravitate strongly and at the same time would, 
by virtue of the Intcrsiiiiai compressed steam preventing aJI 
rubbing together of solid particles, give the mass Us marvellous 
mobility. That this would be so is easily borne out by facts 
familiar to the chemist and physicist. One of these was, 
indeed, brought up by Sir William Ramsay in the discussion 
which followed upon the reading of the papers, namely, (he 
behaviour of precipitated silica when heated, which, however, he 
attributed to a movement of particles in gases similar to that of 
Brownian movements of particles in liquida. When any fine 
dust or powder, which is non-coherent whether cold or hut, 
gives off sufficiently fast a gas or vapour when heated, it will, 
when smartly heated, swell up and become mobile, sometimes 
almost as mobile as liquid ether, keep a horizontal surface when 
Us contamlng-vessel is tilted, and admit of being poured like a 
liquid into another vessel Because of its frequent presence in 
the work of inorganic chemical analysis, precipitated silica is, 
perhaps, the most widely known example of this behaviour. 
In ordinary circumstances, the silica acts in this way almost wholly 
in consequence of its continuing to liberate up to even a blowpipe 
heat the water always present in some form of combination 
with it. Probably, Loo, it and all such light powders owe for 
a moment part of the movement of their particles from each 
other merely to the rapid expansion of the air in the interstices of 
the powder when the containing vessel is quickly heated, but 
the escape of hygroscopic or o^er moisture is obviously the 
principal cause. When the silica is kept steadily heated, it 
loses most of its mobility Other hygroscopic or vapour-con- 
densing powders behave similarly , very finely divided charcoal 
powder is generally a good example , magnesia alba is another, 
which gives out both carbonic acid and water 

Light bodies are naturally best fitted for the observange of 
this phenomenon, bul'manganese binoxide when evolving oxygen 
shows It, and even platinum black will throw up dust and en- 
large Indeed, U la a common phenomenon for a slightly coherent 
powder suddenly heated in a platinum crucible to fl‘>at in motion 
as a moulded mass in an atmosphere of |;as generated from 
itself by the hot walls of the crucible. Not inapposiie instances 
of the power of escaping vapour lo hold up bodies is that 
familiar phenomenon of Injuid water or alcohol as'^uming the 
spheroidal stale, that is, rolling about on a hot plalc without 
touching it, being couched on a bed of its own continuously 
evolved vapour, Where experiment js now wanted is to find 
out what andesitic minerals will, under great pressure, combine 
chemically or physically, but intimaLely, with water at a red out 
heat and then retain it sufficiently when the pressure is released 
for an appreciable though short time to elapse before the 
regeneration of the steam is ended 

A modification of the explanation ,here given suggests itself 
which would do away with the neccshity for the existence of such 
combinations of water with rock materials It is that as the 
incandescent sand flowed over the soil, it generated the steam 
from the damp earth or hydrated rocks beneath it in such 
quantity as to buoy up the sand from the soil and separate iu 
particles. In accordance with this view would be the observ- 
ation that the hot sand visibly (that is, without obscuring cloud) 
[Xiured over ihe lip of the crater and then as it fl j wed down 
obscured itself in cloud, On the other hand, the escape of gas 
or vapour caused by cooling is not an unknown phenomenon, 
while against ihis view is the difficulty lo explain when holding 
It the production of the sand within the crater. Dr'. Anderson 
and Flett speak of the dust as lava blown to pieces by the 
expansion ol the gases iL contains I would suggest that the pro- 
duction of the sand just in lhat way is inconceivable ; for if the 
lava had been molten, it would have been scattered in drops and 
vesicles in all directions, and only if solid would it have become 
dust, while in either case it would not have remaini d as a 
mass of sand, but have been scattered to the winds The pwo- 
duction of sand or dust, if it really was produced in the crater, 
will have been a disintegration of rock masses the pressure 
diffused through them of the condensed water, with which they 
were impregnated and perhaps combined, a disintegration 
leading up to the falling to dust of the masses while they were 
still under sufficient pressure to prevent scattering. 

The strong escape of steam from the sand would, of course, 
carry up much of the dust with it and thus constitute the black 
cloud, while its cauliflower-lrke expansions were apparently 
only an exaggerated form of what is to be seen over a seething 
cauldron or a stream of boiling water. Edward Divsr^. 
November 22. 



December if, 1902] 


JSTA rURE 


127 


The Paredoz of the Piano Player, 

Whbn a number of notes in different parti of the keyboard 
of a pianoforle are struck by means of levers actuated by a 
common pneumatic pressure, it appears to be the universally 
prevailing belief that the only variations possible are those in 
which the whole chord is made to sound louder or softer by 
increasing or decreasing the pressure It is commonly regarded 
as an impossibility to vary the tehhve intensities of the sounds 
produced by the various notes so as 10 make, c ^ , the bass parts 
fjOLind louder and th^ treble softer, or 7'fi^ -yrsa 

On the other hand, dynamical considerations suggest that the 
intensities of the sounds ejcciled in the diiferent sliings of the 
piano depend, not only on the total pressure applied to the 
mechanism, but also on the way in which this pressure is made 
to vary during at least part of ihe interval from the instant at 
which the key is first touched to the instant at which the hammer 
leaves the strings. A short, sharp impulse suddenly cut ofil should 
produce Us greatest effect on ihe nutes of higher pilch, whde a 
heavy, sustained or increasing pressure should innke its ellect most 
marked on the lower notes of ihe instrument During the last few 
months, I have given considerable attention to the practical 
application of this ihenry, and tliL effects which I find it possible 
to produce, provided that ihe acccnui-iiion is performed at exactly 
the nghi instant of time, are most rcmarkalile The treble or 
bass parts may be made to stand out in so conspicuous a way 
HS to make it difficult to believe tliat dificrent notes of the chords 
are not struck hydittercnl human fingers The nutter opens up 
A wide field of discussion, and suggests considerable possibilities 
in the way of quanlitative labor iiory measurements h nr the 
jiresent, it may be sulhcicnl to suggest that those of jour readers 
who possess the new musical instniriients of the iwenticth 
century suitable for the purpose should, if they have not already 
done so, perform the experiment for themseWea , they will soon 
be rewarded by being aule to enjoy iheir music in a waj' they 
have never enjoyed it previously (i 11. TIhn an 


Cost of Scientific Education in Oermany and 
England 

I NOiiCK, in the issue of Naiuki of December 4 , that jou 
quote Mr. Ilol/apfel'a letter to (ht Times on the cost of sciemific 
education in (lermany and England All hough, unfoilunately, 
there can be no dispute as to the great difference between the fees 
charged in (jermany and in England, I think U right that the fees 
of King’s College should be correctly staled The sum quoted 
h) Mr Hoirapfel represents the charge made for cheniistry and 
/hjtshs , for chemistry only it was VJ/ iSj, for Ihe year- 1 have 
no knowledge of ihe amount of instruction which the other son 
obtained for 7 /. at '\achcn Wm i kr Smiih, Secietarj^ 

King's College, London, W C , December r) 


THE REPRODUCTfON OF COLOURS BY 
PHOTOGRAPHY, 

''PHE services which photography has lendcred to 
^ science are now well recognised, and its value for 
iirposea both of observation and record is well known and 
admitted. It is probably not so well known that methods 
now otisi by which not onb' the form, but the colour, of 
natural objects can be represented with approximate 
fidelity We are fortunate in being able to illustrate 
this fact by a plate giving some excellent reproductions 
of birds’ eggs, produced under Ihe superintendence of 
Mr H. K Dresser, entirely by photographic methods, 
and without the intervention of an artist 

There is no need to dwell on the value of such 
work For many scientifii. purposes it is as important 
to record colour as shape, and if this can be done in a 
trustworthy manner, a new and useful power is placed at 
the disposal of the teacher of science and of the writer 
of scientific books. The difficulty about the three-colour 
process of photography is that it is extremely difTiciiU to 
make certain that the colours are reproduced with 
sufficient accuracy for scientific work Accuracy 
enough for pictorial purposes is easily attained, but 
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absolute truth to nature is quite another thing The 
reasons for this are various. The photographic gradation 
of light intensities, in the case of both white light and 
of Its various components, is generally different from the 
visual gradation, and even if accuracy is ensured in a nar- 
row range of tones. It IS hardly possible to make certain of 
its being secured in wider ranges. Another difficulty is that 
pigments have to be employed, and such pigments can 
never, of course, give pure colours. 'I'he consetjuence of 
this 15 that in the production of the picture it is necessary 
to vary the intensity of the different colouring agents 
employed until a satisfactory result is obtained There 
IS thus considerable loom for judgment and dexterity, 
and the final result is not automatic, but depends on 
the artistic skill of the person who produces the picture 
'I'he whole process is, it must be admitted, of the 
character of a makeshift, but at the same time, ivhen 
( arefully employed it is a makeshift of considerable 
practical use. 

Mi Dressei, in the article printed below, deals only 
with the representation of natuial objects for purposes of 
book illustration An equally valuable application of the 
process is for ihe production of lantern slides for purposes 
of demonstration, and, as many of our readers are well 
aware, the process is beginning to be largely used for 
such purposes A lantern slide coloured by hand is at 
best hut a. poor thing, and though a few very skilful 
operators —such as Mr Cyril Davenpoit, of the British 
Museum- -have by a combination of microscopic sight 
and gieal deftness of manipulation succeeded in 
producing some remarkable results, even these will 
hardly stand the large amount of m.agiiification rci|uired 
by ihe lantern Now a slide made by the three-colour 
process will stand as much enlarging as any ordinal y 
photogiaphic slide, and wdl give a reasonably close 
approximation to the natuial colours of the subject. 
The process is applicable to any specimen which can be 
photographed. Excellent reproductions of microscopic 
objects have thus been produced , botanical specimens, 
birds, beetles and butterflies have all been rendered with 
great beauty and witli really close accuracy to nature 
Those who were jiresent at Prof Poulton’s lectures at 
the Royal Inslitulion last session had the opportunity of 
admiring the exquisitely colouied pictures he showed of 
insects, all produced by the process, which, first practi- 
cally demonstrated by Mr h . E Ives, has since been 
furtliei developed by Mi Sanger Shepherd and others 
in this country 

Although, as said above, absolute accuracy is very 
difficult, or even impossible, to ensure —certainly not by 
automatic means — it is not too muqh to say that any 
photographer ought, after a \ ery little practice, to be 
.able to produce useful and serviceable illustrations for 
lecture purposes if he is conlent with something vi'hich, 
though not perhaps the best possible, is infinitely su- 
perior lo anything which can be produced by painting 
an ordinary monochrome lantern slide 

Mr Dresser m his remarks places, perhaps, needless 
stress on the difficulties of the process, and we arc not 
quite disposed to agree with him as to its unsuitability 
for many purposes which he mentions. Although the 
exposures he gives may have been necessary by reason 
of the conditions under which his pictures were produced 
— namely, the photogiaphing of the objects life size 
through a rulea screen and by the use of daylight at a 
time of the year when the light is not very good — it 
IS a very different matter when it is required to 
produce illustrations for the lantern In an ordinary 
studio, the exposure may take from, say, three minutes 
lo a quarter of an hour through the red screen, which of 
course takes the longest time, while for out-of-door views 
in bright sunshine, uith a moderate aperture of the lens, 
It is a matter of seconds only 



128 


NATUJIE 


[DkcEMHER II, 1902 


As a supplement to Mr, Dresser’s account of the work 
he has carried on, we have added a summary of the 
account of the process given by Sir Henry Trueman Wood 
at the Royal Society’s conversazione last May, when the 
rationale of the process was demonstrated 

The Three-Colour PHOTooRArHic Process. 

To produce a photograph in colour direct from nature 
has for many years past been the dream and cherished 
aim of many photographers, but, so far as I can ascertain, 
these eflForta have not met with success. By a happy 
combination, however, of the camera and the printing 
press, the so-called three-colour process has been so fat 
perfected as to have become a commercial success, and, 
though still, perhaps, in its infancy, bids fair to become a 
serious rival to chromolithography, not only on account 
of Its accuracy, but also because of its cheapness. 
Moreover, in the case of a larger number of copies being 
required, the total cost is considerably below that of 
chromolithography 

Upwards of twenty years ago, when the publication of 
my “Birds of Europe” was drawing to a close, I com- 
menced to collect materials for a companion work on 
the eggs of European birds. When, however, it 
arrived at a question of illustrations, I found that I could 
not get plates sufficiently well and cheaply executed by 
any then known process Besides which 1 could Bnd 
no artist who could reproduce eggs in water-colour 
satisfactorily, and indeed, at the present time, I 
know of only one, a Danish artist, who can paint eggs 
with sufficient accuracy, and he is at present engaged 
on the illustrations for the British Museum “Catalogue 
of Eggs ” Nor can he copy all sorts of eggs correctly, 
for in some species the markings are so minute and 
varied that no artist could exactly reproduce them 

In 1900, however, I saw a plate of fruit, photographed 
directly from the object, without the intervention of ,in 
artist, and reproduced by the three-colour process, 
which gave me the idea that it would be specially 
suited lor the reproduction of natural history objects, 
and I at once commenced a senes of experiments 
to test it with the assistance of Mr, I ]). Geddes, 
manager to Messrs Andr^ and Sleigh, Ltd , of Bushey, 
Herts, and to his active cooperation I am indebted for 
the success that has crowned my endeavours. To pro- 
duce the coloured picture three negatives are made from 
the objects on specially sensitised plates, which are 
exposed through “ light hlters ” placed behind the lens 
These hlters separate out the colours of the objects into 
what are known as the pnmary colours — approximately 
red, blue and green The negatives so obtained are then 
employed in the usual manner for the production of 
half-tone blocks — that is to say, each of the three pictures 
representing the separated red, blue and green images 
are etched as type blocks on copper for printing in the 
ordinary press, and it must be noted that the pictures as 
engraved on the copper blocks are made up of very line 
dots The plates are printed in the colour complementary 
to that of the filler through which each was taken, ? e. 
the red-filter picture in blue, the green in red and the 
blue in yellow. The printing of the plates is effected on 
three presses, one for each colour , the yellow image is 
first printed, then the red over the yellow printing, and, 
lastly, the blue over the red and yellow, and in each case 
the colour is allowed to dry before the next colour is 
pnnted. The registration of one colour over the other 
must be accurate, olhcrwise a blurring of the whole pic- 
ture occurs The colours used for printing arc mixed 
each to a standard lint, which is only departed from in 
very exceptional cases 

The length of exposure for the process vanes very 
much according to the conditions As earned out for me 
by Messrs Andr^ and Sleigh, in which the pictures were 
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taken with a light-filter, a prism and a niled screen inter- 
posed, the exposures were very long, the blue, approxi- 
mately, ten to fifteen minutes, the green thirty to 
forty minutes, and the red nearly two hours This 
process is eminently adapted for the copying of paint- 
ings, but the sole aim of the experiments made has been 
with a view to reproduce natural history objects, and 
more especially eggs, without the intervention of an 
artist. 

Mammals cannot be photographed from living exam- 
les, .IS the exposure required is too long, and can only 
e done from paintings, for the reproductions are so 
very accurate that if photographed from stuffed speci- 
mens It is painfully apparent that they were stuffed 
The same may be said with regard to birds, but when 
photographed from well-stuffed skins every character is 
most accurately reproduced, and such plates are con- 
sequently of extreme scientific value. Some fishes and 
crustaceans retain their colours for some time ^fter 
death, whereas others fade almost immediately , the 
former of these can in most cases be reproduced from 
the specimens direct, but as regards the latter it will 
be necessary to employ an artist. 

Shells of all kinds are specially adapted for this pio- 
cess, as colour-photography brings out even the 
bright iridescent colourings so characteristic of some 
species. 

Flowers and plants, however, present serious difficul- 
ties, owing also to the long exposure required Cut 
flowers will move and fade, and growing plants are sure 
also to move within three hours and thus spoil the pic- 
tures Butterflies, moths and other insects can be photo- 
graphed from the specimens direct if these are perfect, 
but they are often slightly damaged in catching, nr in 
drying they become somewhat distorted, and any slight 
imperfection cannot be hidden, but is most faithfully re- 
produced , hence it is generally advisable to photograph 
from water-colour drawings of these objects 

Birds’ eggs have chiefly occupied my attention, 
and with these 1 have been most successful, so much 
so that I purpose now to bung out my work on 
eggs, illustrated by this process from the eggs direct, 
without the intervention of an artist At first 1 found a 
difficulty with the shadows, and tried the effect of a dark 
background , but as this took from the characteristic 
colours of some species, 1 had to revert to a pale back- 
ground, and by degrees have overcome the difficulties, 
.15 will be seen from the plate accompanying the 
present article The eggs figured on this plate are as 
follows — 

Figs. I, 2, 3, eggs of the Lesser Kestrel, Falco cemhrts ; 
Figs 4, 5, eggs of the Honey Buzzard, Pernt\ nptiforus ^ 
Fig. 6, egg of the Levant Sparrowhawk, W r/wr brevipes ^ 
7i egg of Shikra Sparrowhawk, A^iur badius ^ 
9i *0. eggs of the Blackwinged Kite, Elanus 
coeruleus All these specimens have been selected to 
show the greatest variation in these eggs, and also to 
lest the process. H E Dke^si-R, 

PRINCIPIES OF ThRT- F-COT OUR PHOTOGRATHy.^ 

The reproduction of the camera picture in its natural 
colours IS still an unsolved problem, for Lippmann's 
results can hardly be said to have passed the experi- 
mental stage They still lack practical application. 
All that can be done by photographic means is to select 
and combine colours, so as to produce an approximately 
correct reproduction of the colours of any natural ol^ect. 
The colour itself must be piovided by the use of dyes, 
stains or pigments. 

The principal application of the three-colour process 

1 Siibjecl-maltir nf a dcmonsiiaimn pivcn at the conver'i.uione pT the 
Knynl Socieiy on May 14 by Sir H Trueman Wood ' 
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IS for the production of printed illustrations, but for pur- 
poses of demonstration its application to the production 
of pictures for exhibition by the lantern is much more 
convenient By the use of a triple lantern the light fiom 
a sing^le source can be divided up into three beams If 
m the path of the beams we place screens of coloured 
glass of colours corresponding with the three primary 
colour sensations — red, green and blue — wc have, of 
coursei a disc of each colour projected on the lantern 
screen If by moving the lantern lenses the three discs 
are caused to overlap, the colours will be mixed and 
combined Where all three colours overlap there will 
be a white patch. Where only two overlap there will be 
a patch caused by the combination of those two colours, 
and this of necessity will be complementary to the third 
We have therefore on the screen a coloured pattern 
showing the three primaries and tlieir three com- 

plementary colours. 

If in front of each lens of the lantern we introduce a 
simple pattern cut out of black paper, we shall, when 
the three images are separated on the lantern sheet, get 
three coloured reproductions of the lliiee patterns If 
they are of a suitable shape and suitably arranged we 
can combine these into a variegated pattern on the screen- 
We may take, for instance, such a simple pattern as a 
half-circle , then if we arrange the three half-circles in 
such a way that they do not coincide when projected 
together on the lantern sheet, but combine and overlap 
so as to form one complete circle, this circle will be 
divided iqto six sectors, three of which will show the 
primary colours and the other three their complemen- 
taiies 

This simple experiment shows that it is possible to 
get a coloured picture by means of a black and white 
pattern and the three coloured glasses. In it, however, 
only the complementary colours are shown, because 
equal amounts of the primaries are combined lo get 
other tints, varying amounts of one or more of the 
component colours have to be used Experimentally 
this is easily done by introducing m Iront of one of the 
lenses of the lantern an optical wedge — a sheet of glass 
coated with a neutral-tinted Him, graduated from trans- 
parency at one end to opacity at the other By cutting 
out, say, more or less of the red, we get a series of 
browns, greyish blues, &c , by diminishing the green 
we get salmon colour, yellow ochre, &c By this means 
It is evident that any desired tint which the human eye 
can appreciate can readily be produced. 

Now a picture is only a complicaied coloured pattern, 
and if we can analyse a picture and resolve its colours 
into the three components, arranged in their proper 
shapes, the combination of these three components will 
reproduce the picture as regards both shape and colour 
Such analysis is possible by photography A photo- 
graph taken through a red screen gives us the red com- 
ponent, and by using blue and green screens the blue 
and green components can be obtained It is lo be 
remembered that these photographs are merely mono- 
chrome photographs They are simply ordinary photo- 
graphs taken by a portion of the light of the spectrum, 
instead of by the whole of it Making positive prints 
from negatives thus produced and projecting them on 
the screen, they show like ordinary lantern slides, except 
that each picture looks rather incomplete In the red- 
light picture blue objects are but faintly reproduced In 
the blue-light picture the red objects appear but feebly 
When the coloured glass screens arc interposed in front 
of the monochrome positives we get three pictures 
coloured red, green and blue respectively, and a com- 
bination of these on the sheet shows the original object 
in all Its varied colours ^ 

* Tho mi^enious photochromoiM'opc of Mr l\es wgrks or precisely 
Bimilar principles, except th-it ihe iliree coloured pictures are comuined in 
the eye of ihe obffcrirer, ineteaiJ of on the l.iniern screen 
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The use of the triple lantern, however, is not very con- 
venient, and there are certain drawljacks to its employ- 
ment, though It suggests a possible means for the produc- 
tion of kinematograph picture.s in colour This is not yet 
possible, but it is conceivable that photographic films 
might be made capable of taking inslantaneous pictures 
through the coloured screens, and that mechanism of suffi- 
cient accuracy could be constructed to register a senes 
of three such pictures on a screen, so that they niij,'ht be 
shown in the way animated photographs are now shown 
F'or practical purposes it is more convenient if we can 
have our coloured pictures in the form of an ordinary 
slide, which can be shown in the ordinary single lantern 
Now It IS quite obvious that with a single lantern we 
cannot use three coloured screens, one in front of the 
other In the triple lantern we aie mixing coloured 
lights, adding colour to colour The superposition of 
one screen upon another m a single lantern merely means 
that only those rays will pass which can get through both 
screens, and the three screens together m ihe Lantein 
\\oLild, of course, obstruct all the light, and the result 
would be nothing but darkness With the triple lantern 
we are using a method of addition ; with a single lantern 
we must use a method of subtraction or absorption 

The end can, however, be attained by the use of a 
film of bichromated gelatin, coated on a celluloid support 
The film is printed and washed in the usual manner 
of carbon printing The resulting relief in colourless 
gelatin is then stained the complementary colour to that 
by which the negative was taken The need for em- 
ploying the complemenlary colour is not difficult to 
understand. I he bright parts of the red-screen 
positive represent bright red light The dark paits 
represent the absence of red light, refl shadows 
When the film is stained, the transparent parts take 
little or no stain, the densei and thicker paits take the 
slain in proportion to their thickness. They should 
therefore be stained the opposite to red, the comple- 
mentary to red (it IS convenient to think of it as “minus 
red'’), or blue-grcen So the green-scicen print must be 
stained “ minus green,” or pink, and the blue-screen 
print must be stained “minus blue,” or yellow 

If we now take the three films and put the blue film in 
ihe lantern, we get a blue picture on the sheet. Putting 
m front of this the yellow film, our picture becomes 
partly blue, partly yellow and p.Trlly green, and we have 
some accession of detail Adding again to this the pink 
film, we get at once all the diffeient colours of the 
original object, and the picture is recognised as a practi- 
cally correct reproduction of the original 

If the three films, instead of being mounted in such a 
way that they can be shown in ihe lantern, are stripped 
from their supports and superposed one above the other 
on a sheet of white paper, we get a coloured picture 
suitable for use as a book illustraiion This proi ess is 
quite practical, l)ut it is by no means easy, and, of course, 
ic IS useless for the production of large numbers hor 
commercial purposes no piocess can be of much service 
which IS not applicable lo the priniing-press Now it 
must be familiai to most people that a printing-block 
can be produced from any photogiaphn negative The 
methods by which this is effected are well known, and 
they are in constant use, ihe great bulk of the black and 
while illustrations in magazines and newspapeis being 
now produced by them It is, il ciefore, not difficult to 
see that if from each of our negatives we make a 
printing-block and use the three blocks to print — the 
blue-screcn block in yellow mk, the green-screen block 
in red ink and the led-screen block in blue ink — we are. 
merely varying the process by substituting films of 
printing ink for films of stained gelatin This is, 
indeed, in barest outline the method by which the very 
numerous coloured illustrations made by the three-colour 
process are all produced. 
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FIRE-WALKING IN FIJI.'^ 

I N connection With the Coronation festivities at Suva, 
there was to have been a fire-walking ceremony, 
but, owing to the illness of the King, the Government of 



1 —The N^vlives unliking on ihe heated stonex (From (he Auckland lynKly Newi ) 

Fiji decided that nothing could lake place ; however, a 
large party of excursionists from New Zealand managed 
unofficially to obtain an exhibition of the fire-walking 

The following notes have been 

abstracted mainly from an account by 
Mr. Walter lliirke, in the Christchurch 
Weekly Press (July i6, 1902) and from 
a condensed report in Evemn^ S/jr 
of a caper read before the Olagci Insti- 
tute by Dr Robert Fulton, which some 
time next year will be published in the 
Transachons 

The ceremony was performed on the 
island of M'Henga, near Suva, by mem- 
bers of the Nga Ngaliia tribe, all of 
whom are credited with being specially 
gifted in the way of heat- resistance 
In the centre of a space cleared in a 
coconut grove was a circular pit, about 
20 feet in diameter and 2 feet in depih, 
the earth from the centre being piled 
round the periphery Poles were placed 
radiating from the centre, dry palm 
fronds were placed on these and fire- 
wood stacked above. Finally, large 
stones were heaped on the top until the 
whole pile was several feet in height 
The fire was lit about forty-eight houis 
before the ceremony took place, and it 
was kept fed with fresh supplies of 
wood Eventually the whole mass 
glowed with a white heat ; it was 
not comfortable to stand within a few 
feet of it, and also it was dangerous, 
as large splinters of stone ficw far and 
wide 

As the hour for the exhibition ap- 
proached, the natives brought green 

1 The inicTCBting illusirauons which accompany 
ihiB oriiclc ha\e hecn reproduced from ihe Auckland 
Wttkly Nnvt and the Chmichurch Wttkiy J’mi, 
in which icveral oiher piclurei of a Bimiifir remark- 
able Lharacler ore given. A I sever at monihi would 

elaptc before permioaion to use theie Uluslraiiens could be obtained from 
New Zeeland, we have taken the liberty to reproduce two from the 
periodiceli mentioned li would be a pity to delay bringing piciureu of 
aucb scientific interest before readam of Na’Ture —(Ed ] 


saplings about 20 feet in length, armfuls of green 
branches, and masses of green vinea of great length and 
considerable thickness. The following is from Mr. 
Burke’s account . — 

The fire is now sinking, and occa- 
sionally a large stone drops through. 
There is little smoke and the stones 
fairly glow, Now the workers close 
in. The smaller vines are fastened in 
loops at the ends of the long saplings. 
A loop is dropped over the end of a 
log not yet burnt out, and with loud 
chants the log is drawn out This is 
repeated till no logs are left. The 
ends of the saplings continually burst 
into flames as they touch the stones. 
At last there seems to be nothing left 
in the pit but stones, some of which 
are shivered to pieces by the great 
heat. The large nawser-like vine now 
comes into use. This is thrown across 
the pit to one side, and with the sa|> 
Imgs the men force it down into the 
glowing stones Now dozens of willing 
hands pull at the ends, and the stones 
are turned over and over and flattened 
out Many stones that were at the 
bottom are now on top, and T'lfe versd. 
This IS done until the stones present a 
fairly even surface, but critical men, 
still unsatisfied, probe amongst the stones witff the sap- 
lings and tuin the smoothed side uppermost While they 
aie doing this, the green saplings blaze vigorously. 



Fic a —On ibe burning leavea Iinmedialely after ihe fire-walking, green Icavex were ihrQwn on 
ihe bot sionea. The fire walkersi then Iraped bock on lo the leaves, which burned and gave off 
great mai^a of itnioke In ihiB illusiraiion, ihe men can be seen dimly through the smoke. 
(From the Chruichurch It^cikiy Prtt^ ) 
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Step back. One of the men who is to walk comes out 
for the examination by Drs .Smith and Fulton, of 
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Dunedin, who are unable to discover anythin^^ out of the Tahitian hre-walkin^, by Prof S P Langley, in which a 
ordinary. The chief asks for silence and a hush falls on somewhat similar explanation was given It is satis- 
the scene. The assembled natives break into loud cries, factory to find that these investigations by scientific 
and along a track in the jungle like growth can be seen men agree, on the whole, with one anotlicr in principle^ 
a party of ten Fijians fantastically dressed and that a rational explanation is forthcoming for a 

Without hesitation or haste, they step on to the sensational performance which unskilled white observers 
stones and walk round the pit, taking some ten to usually regard as mysterious or even as miraculous, 
fifteen seconds to complete the cirruit. They step off The walking on glowing embers, which is well known m 


quickly, and in a moment great masses of green leaves 
are thrown on to the centre The fire-walkers rush back 
and press down the leaves with their feet and hands. 
The steam rising from the leaves envelops them in a 
cloud. Baskets of native food are passed in, and more 
green leaves are heaped over until a mound is made ” 

Dr. Fulton states that the man Ur Smith and he 
examined before the fire-walking was of fine physique, 
with a pulse a little over 90 and the hands and feet 
cooler than the rest of the body The feet were perfectly 
clean and odourless, and no preparation could be de- 
tected on them The soles were yellowish-white, per- 
fectly smooth and pliable, and like soft kid The man 
wore a sulu (petticoat) of dry hibiscus bark and canna 
leaves, with small anklets of dry bracken Each man as 
he walked kept his eyes on the stones One man was ex- 
amined afterwards ; his pulse was about 120 ; the soles of 
the feet seemed cool, if not cold, but on running the hand 
up the leg, a most pronounced difference in temperature 
was observable , on the calf, it was like that of a man in a 
high fever None of his vegetable clothing was scorched, 
not even the dry bracken anklets, and the short, black, 
crisp hairs on the legs were not singed Dr Fulton 
went to the edge of the pit immediately after the cere- 
mony and stirred up some of the stones with his foot. 
He stood for a second on one or two and found that they 
did not brown his boots, though evidently they were too 
hot to handle. He asked a native to get him one of the 
stones, and the man coolly walked up and began to move 
about the heated stones with his bare feet. This was not 
one of the “ fire walking ” men, but one of those who had 
come from Suva. He raked out a piece of stone from 
the heap, but it was too hot to hold in the hand 

The explanation Dr Fulton offers is as follows The 
arrangements for heating were peculiar , if what was 
required was merely a surface of red-hot stones to walk 
upon, It would be easier to lay flat stones in the pil and to 
maintain a huge fire on them The stones took forty 
eight hours to get to their “proper ' crindition, and 
the subsequent cooking of the food Look two days 
instead of an hour or so The stones also were found to 
cool very slowly The same stones are never used 
twice. They are gradually heated until split by the 
expansion of the contained water, and are then carefully 
arranged fractured side upwards The stone that was 
examined was an augite-andesiie of ordinary type Prof 
Park, of the Otaj^o School of Mines, found that, taking the 
thermal conductivity of copper as equal to iotxd, that of 
andesite is 667, that is, it is a very feeble conductor of 
heat In testing the radiation, iron being the standard 
at TOO, andesite is 4S Thus the fractured, or inside, 
surface of the stone, owing to its slow conductivity, 
does not receive nearly the amount of heat one would 
expect, and, owing to the slow radiation of heat, the foot 
IS not burnt when coming into contact with the stone for 
a second or less ; as a matter of fact, the sole of the foot 
was at DO time in contact with a hot stone for more than 
half a second. The foot is naturally cold or artificially 
cooled ; it is a well-known fact that one can bear with 
cold feet for a long time (up to a minute in some in- 
stances) heat from a fire which would be insupportable 
for five seconds at ordinary foot temperature. 

A good deal has been written at various times on 
walking on heated stones or glowing embers, It will be 
in the knowledge of our readers that there was pub- 
lished in NATURb of August 22, 1901, an article on 
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parts of India, as recently described in the Bulletin of 
the Madras Government Museum (vol iv 1901, p 55)^ 
probably has another solution. The fire-walking cere- 
monies in India, Japan and elsewhere require to be care- 
fully studied by trained observers A C H 


THE PRESENT STATE OF WIRELESS 
TELEGRAPH K 

I T }s now eighteen month'* since we last attempted ji> 
these columns to take a general survey of the 
development of wireless telegraphy In the history of a 
science which has enlisted the services of so many skilletl 
experimentalists, each of whom has made rapid projjress. 
along his own lines, eighteen months is a comparatively 
long peruMl , as a result, we are compelled to-day to regard 
the subject from a very different point of view At that 
time, there were practically only two systems — Mr Mar- 
coni’s and Prof Slaby’s — which had advanced to such a 
degree of perfection that they deserved special considera- 
tion To-day, it would hardly be loo much to say that in 
every civilised nation there are one or more inventors 
with a carefully worked-out and tested system ready for 
gener<il use Particulars of these different systems havt 
been published from time to time and have been duly 
referred to in NAruRi. , unfortunately, the information 
published IS not, as a rule, of the kind that one most 
desires to obtain, too often it is obviously “inspired,^ 
and consists for the most part of insLifficicnily supported 
claims to successful syntonisation, or to record making in 
the way of long distance transmission or rapid signalling^ 
information which is very acceptable to the daily paper'-, 
which forget one day what they have published the day- 
before, but of little use to those who are seriously inter, 
csted in the subject 

So far as can be judged, the various systems diffcr 
chiefly in matters of detail, the design of circuits and 
the special construction and arrangement of apparatus 
improvements depending on the introduction of a 
principle fundamentally new are few and far between 
VVe do not wish to underrate the value of these detailed 
improvements , they arc, as we well know, often the talis- 
mans converting failure into success, but their interest is 
mainly for the specialist It is not our intentnm, therefore^ 
to enter into a detailed examination of the fiiffercni 
systems , to do so would only involve us in a mass of 
technicalities from which the reader would probably 
“ come out by that same door where in he went ” Those 
who wish for this information must be referred to the 
technical Press or to the files in the Patent Office, where 
they will probably find, as, for example, in the two hundred 
odd claims in Mr. Fessenden's patents, all the particulars^ 
they desire We propose rather to treat the subject on a 
broader basis, and to endeavour to form an estimate of 
how far wireless telegraphy in its present state has fulfilled 
the expectations that have been raised in the past r>r 
justifies hopes that may now be entertained for a future of 
wide utility 

The first question that one feels inclined 10 ask is, At 
what end aie all these inventors aiming^ Is it to devise 
a system of wireless telegraphy to compete with the ordin- 
ary telegraphic methods, or is it for what seems to us the 
more useful purpose of creating a means of communication 
where none now exists, especially between ship and ship and 
ship and shore ^ It would seem that in some instances, as. 
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for exahip[e,thait of the Marconi Company, the former pur- 
pose IS almost as much in view as the latter. In the former 
case, there can be no question but that absolute syntonis- 
ation is necessary ; in the latter, it is less important and 
even m some respects undesirable, but, on the other hand, it 
IS essential that the dififerent systems should work together 
so that any ship should be able to signal to any station. 
It would be a great misfortune if this principle is lost sight 
of in the riv^ry between competing methods and if we 
thereby lose what seems to be in reality the greatest 
benefit wireless telegraphy ran confer, the increase of the 
isafety and convenience of travelling by sea This is, we 
think, the most urgent problem that wireless telegraphy 
presents to-day, and we trust that it will find a really satis- 
factory solution at the coming Berlin Conference. 

The attempts which have been made at syntonisation 
are, indeed, far from encouraging. It is true that almost 
every inventor claims that he has solved the problem, but 
all the experiments that have been quoted are open to I 
cnticism. It IS important to recognise what a successful | 
solution really means ; it is not su^cient to demonstrate, 
as has been done many times, that two messages can be 
transmitted or received at the same time by the same 
installation without interference ; that, in short, duplex- 
ing IS possible this is a great step, no doubt, but to solve 
the problem it is necessary that the tuned transmitter shall 
affect no other receivers than those syntonised with it, and 
that the tuned receiver shall respond only to the proper 
waves ; this, it will be seen, is a requirement much harder 
to satisfy As an example, showing how far existing 
practice is from satisfying these conditions, we may quote 
the case of the recent long-distance work done by the 
Marconi Company. Mr. Marconi, it will be remembered, 
has several times claimed to have solved the problem of 
syntonisation, and, confident of having done so, issued a 
challenge last February to Sir W. Preece or Sir O Lodj^e 
to intercept any of his messages, offering to put a station, 
in the neighbourhood of his Poldhu station, at their service 
This challenge has been answered in a conclusive manner 
during the past month by Mr Nevil Maskelyne, who 
showed that the installation which he was working at 
Porlcurnow had been receiving the messages sent to the 
Cario Aider to on her recent cruise from England to Italy 
(sec the Electnuan^ vol 1 ., pp 22 and 105). It 15 
clear, therefore, that, with no special preparation on 
either side, it is possible to tap the signals that are being 
sent by the Marconi Company over long distances, and 
in face of this the claims to a real solution of the syntoms- 
ation problem fall to the ground We doubt whether any 
other system would stand the same test 

But if on this side the outlook is somewhat dispiriting, 
in other directions matters arc more encouraging. This 
year has witnessed the remarkable achievements by the 
Marconi Company in long-distance work It has been 
shown that it is possible to signal across the Atlantic, a 
distance of more than 3000 miles over water ; and in the 
cruise of the Carlo Alberto signals were transmitted a 
distance of 750 miles over land and water To cover 
thes^ great distances, the power used at the transmitting 
station has to be correspondingly great , in consequence, 
the signalling was only from Poldhu to the ship and not 
in the reverse direction. The importance of these experi- 
ments, however, lies rather in the conclusive demonstra- 
tion of the fact that it is only a question of providing 
sufficient power to signal over any distance, however 
great, and therefore no fears need be entertained of the 
utility of the wireless telegraph being limited by consider- 
ations of distance No other experimenter has attained 
such success in long-distance work as Mr. Marconi, but 
no other experimenter has used such large power for 
transmission Unfortunately, sufficient particulars are 
not available to enable a comparison to be made between 
the distances attained with different systems using the 
same amount of power ; this is a point on which the 
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publication of trustworthy data would be of the highest 
value. An interesting phenomenon brought out by Mr, 
Marconi^s long-distance work is the effect produced by 
daylight on transmission It is found that the signals 
carry much further during the mght (r.^. night at the 
transmitting station), the result being due, it is suggested 
to the discharging effect of sunlight on the aerial wire 
(see Nature, vol. Ixvi. p. 385) 

With reference to long-distance work, the interesting 
experiments of M. Guarini with an automatic repeater 
may be quoted. This inventor designed an apparatus 
which should pick up a message received from one station, 
A, and pass it on to a second station, n, which was out of 
the range of the signals transmitted direct from A. The 
principle of this apparatus will be understood from the 
accompanying diagram (Fig 1), in which, for the sake of 
clearness, only the essential circuits are shown. The 
aerial wire A at the repeating station is connected 
through the contact 1 of the relay and through the 
primary of a transformer T to earth , it is also connected 
through the spark gap s to earth. The coherer is con- 
nected m senes with the secondary of T and a condenser. 
When a signal is received, the resistance of the coherer is 
broken down, and the battery sends a current through 
It and the relay thus closing at the contact 3 the 



circuit of the relay Ri. The contact arm of Ri swings 
over to 2, thus disconnecting the aerial from the receiving 
circuit and closing the primary of the induction coil T.j, 
thereby causing a spark to pass across the gap, which 
means that the signal is sent out again from the aerial A, 
The coherer being tapped back, the various circuits are 
opened, and the arm of K| returns to its original position 
and so is ready to receive the next signal. Experiments 
were carried out between Antwerp and Brussels (42 km.), 
the repeating station being at M alines, about half-way 
between the two ; the results were promising, though the 
repeater did not prove absolutely trustworthy 

We may now turn from the consideration of the results 
achieved to the apparatus that has been used. In the 
transmitting apparatus, attention has been chiefly devoted 
to devising means of generating oscillations of definite 
wave-length, None of these call for special comment 
In some cases, for obtaining the spark, alternating-current 
generators have been employed in connection with step- 
up transformers instead of induction coils. This is the 
case in the de Forest system, which, it may be remarked, 
claims the recordfor speed of forty-eight words per minute , 
the alternator generates, at 500 volts, 60 cycles, and this is 
stepped up to 25,000 volts for sparking , the signals are 
formed by interrupting the primary circuit of the trans- 
former by means of a specially designed key. The diffi- 
culty of breaking a large current in this way is consider- 
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able, and has obviously proved a stumbling^-bloclc to the 
Marconi Company, as il forms the subject-matter of two 
or three patents taken out by Prof, Fleminff and the 
Company. Some of the metnods described therein are 
CKceedingly ingenious, but, unfortunately, space does not 
allow us to describe them here, especially as their bearing 
on wireless telegraphy is only indirect. 

With the exception of the magnetic detector devised 
by Mr. Marconi and tested during the cruise of ihe 
Carlo Alberto^ practically all the different systems make 
use of the coherer principle for receiving. The actual type 
of coherer used differs considerably in the several cases. 
Kor long-distance work, it has generally been found most 
suitable to use a coherer which requires no tapping back, 
but spontaneously returns to its normal condition, this 
being connected in parallel with a telephone. One of the 
chief advantages of this arrangement lies in the fact that 
the energy required to give audible signals m the tele- 
phone IS much less than that needed to work a relay 
There are several different coherers working on this 
principle — the principle really of the microphone ; in the 
system devised by M. Popoff, carbon granules form the 
loose contacts, the resistance, which is normally high, 
being broken down by the received waves and the coherer 
(hen restoring itself tojts original condition ; the change 



in the current through the coherer causes a click m the 
telephone In the de Forest system, an electrolytic 
“ anticohercr ” is used , this has a paste, composed of a 
VISCOUS material, loose conducting particles and an 
electrolyte, between suitable electrodes In the normal 
condition, the conducting particles bridge the gap and 
give the receiver a low resistance , electrolysis is set 
up by the received oscillations and the consequent 
polarisation greatly increases the resistance Of the 
coherers of this type, the greatest interest attaches to 
the Castelli coherer This, invented by a semaphorist in 
the Italian navy, was used by Mr. Marconi m his first 
Transatlantic experiments. Its construction is shown 111 
Fig 2 Two iron or carbon electrodes, c c, fit into the 
lube i and are connected by a single drop of mercury 
The connections shown are, of course, the same in 
the case of the two other coherers just described When 
electrical oscillations reach the tube, the mercury coheres 
to the electrodes, but returns at once to its normal con- 
dition when the stimulus ceases The magnetic detector 
10 which we have made reference above was described by 
Mr. Marconi in a paper read before the Royal Society last 
June. Fig 3 shows the principle of its construction. It 
consists of a core of thin iron wires, 1, over which are 
wound two coils of fine copper wire, Cj and The outer 
core. Cl, IS connected to a telephone receiver and the inner, 
to the aerial and earth or to the secondary of a traiis- 
fornier the primary of which is connected to the adnal 
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and earth. The iron core is magnetised by a permanent 
magnet, Kf, at one end, which is rotated by clockwork so 
as to produce a continual slow change in the magnetis- 
ation, which, however, owing to the hysteresis, lags 
behind the magnetising force When oscillatory currents 
pass through the inner coil, there is a sudden decrease 
in the hysteresis, due apparently to the molecules being 
released from restraint , a corresponding sudden vari- 
ation in the magnetisation of the iron results, and this 
induces a current in the outer winding connected to the 
te'ephone 

Such, in brief, are the more important advances that 
have been made m the practice of wireless telegraphy 
during the past year In addition, much work has been 
done on the purely scientific side of the subject, the 
action of the coherer in particular having been submitted 
to somewhat rigorous examination, work which has 
already produced results which may prove bot of great 
physical and great practical value It may fairly be said 
that we know now, with a considerable degree of 
certainty, some of the more useful services which wire- 
less telegraphy may be relied upon to perform. Already 
Its commercial application is considerable , many ships, 
in the navies of this and other countries and in the 
merchant services, are equipped with wireless telegraphic 
apparatus which has, we believe, fully justified its instal- 



lation It IS in this direction that we look with the most 
confidence for a steady increase in its application, and 
we would rather hear of a few more ships being thus 
equipped than of another “ S " being transmitted across 
the Atlantic Maurick Solumon. 


NOTES 

TlfK Pans cnrresj>ondent of the Times announeci I lie of 

M Deherain, professor of vegriable physiology in the Museum 
of Natural History, .inrl of M 1 [nulefeuille, mint* ralogpst at the 
F'aculty of Sciences Both were members of the Pans Academy 
of Sciences The death is also announced of M Alexandre 
Bertrand, one of the original founders of the fine museum of St. 
Germain, of which he had been curalor since 1S62. lit was 
also professor at the I'cole dc Louvre of national .irchaology, 
and his fame as an archteologisl was world widt 

The great dam on the Nile at Assuan is to be inaugurated by 
the Duke and Duchess of Connaught a-s we go to press with this 
number Sir Benjamin Bakeri IC C M (1 jha'jbeen appointed to 
be a Knight Commander of the Order of the Bath, in recognition 
of his services in connection with the construction of the Nile 
re<;ervoir Other honours conferred in connection with the 
work are —To be (i C M G , Sir William Edmund (jRrslin, 
K C M G., Under-Secretary of State for Public Works in 
Egypi To be K r M G , Mpjor R H Brown, R.E., C M G., 
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and Mr. W. Willcocki, C.M.G , of the Egyptian Irrigation 
Department. To be CMC., Mr A. L. Webb, Mr. K E. 
Verschoyle, Mr, M. Fitnnaarice and Mr. G. H. Stephens. 

The Buggcslion that the Dritish Asaociadon aboidd meet in 
South Africa in 1905 was mentioned in these columns some time 
ago. The following statement with reference to the meeting 
has now been pubhshed in the daily papers : — Ueuter's Agency 
if informed that the suggestion that the British Association 
should hold its annual meeting for 1S95 in South Africa emanated 
from the new South African Association of Science, of which 
Sir D Gillp Astronomer RoyaL for the Cape, is president Before 
the lait meeting of the British Association at Belfast, invitations 
were sent from the municipalities of Cape Town, Kimberley, 
Bulawayo and other centres in South Africa, and it is understood 
that these have been accepted, and that the session of 1905 will 
be held ID South Africa. Scientific papers will be read at 
various centres in the South African Colonics, and visits will be 
paid to various places of interest. A sum of 7000/ has been 
collected in South Africa for the entertainment of the Association. 
While in Rhodesia, the men of science will be the guests of the 
Chartered Company, who will place the railways ai their dis- 
posal and, among other things, take them by special tram to 
the Zambesi, where they will stay at the new hotel to be erected 
near Victoria Falls. Probably the guests will leave England in a 
special steamer 

At the meeting of the Royal Geographical Society on Mon- 
day, Dr Sven Hedin described to a Urge audience the results 
of his explorations in Central Asia during the three years 1899- 
1902. Before the reading of the paper, it was announced that 
Dr. Sven Hedin had been awarded the Victorian medal of the 
Society for geographical survey The scientific records and 
other material obtained during the expedition are of great 
value, and include some interesting evidence of secular move- 
ments m the region uf Lop nor The surface of the lake of 
Kara-lcoshun was found to be about seven-and a-half feet below 
the northern shore of the ancient lake of Lop-nor The lake 
of Kara-koshun is gradually disappearing in the place where 
Frjevalsky found it, and slowly creeping northwards towards its 
ancient bed, where Dr Pledm believes it will be found at no 
great distance of lime The lake getting choked with mud 
and drift-sand and decaying vegetable matter ; while, on the 
other hand, the northern part of the desiccated desert is being 
eroded and furrowed by the winds, and is ihus growing deeper 
and deeper every year. As ihe lake moves, so do the vege- 
tation and the various animals of the desert They, as well as 
the fisher-folk, wiih Iheir reed huts, follow after to the new 
shores, while the old lake gradually dries up There are 
reasons for believing that in the far-off future the same pheno- 
mena will recur again, but in the reverse order, though the 
natural laws which will effect the reversal will remain pre- 
cisely the same. Whenever that occurs it will be possible 
to determine ihe length of lime required for these periodic 
changes Dr. Hedin pointed out, however, that it is 
already known that in the year 265 A D. the lake of Lop- 
nor lay in the northern part of the desert I^p-nor is, as it 
were, the oscillating pendulum of the Tarim River, and each 
oscillation probably extends over a space of a thousand years or 
more. 

The following men of science have been elected honorary 
members of the Cambridge Philosophical Society — Profs 
Bayley Balfour, A H Becquer^l, E, Fischer, Richard Heymons, 
J. H van 't Hoff, M. Jordan, H. F. Osborn, W. K. von 
Rontgen, Corrado Segre and Hugo de Vries. 

The Antarctic relief ship Mornings carrying provisions for 
the Discovery f now in Antarctic regions, sailed from Wellington, 
^ew Zealand, on December 6, 
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The Times correspondent at St. Thomas, In a nwsaoge dated 
December 6, reports that Mont Pel^ has been dangerously 
active dunng the past week. There has been a heavy (all of 
ashes, and vessels were advised not to approach the coast. 

An ascent of the Soufriere while still in a state of activity 
was made, on October 28, by Mr. J P. Quinton, of the Botanic 
Station of Sierra Leone. Mr. (^inton and his party were the 
first to try the ascent since the eruption of October I 5 'l& 
Some of the ridges they had to cross were not more than si* 
inches wide, with a fall of a thousand feet on either hand. The 
ascent took two and a half hours slifT climbing. Mr Quinloi% 
found that the new crater had unwarrantably been held 
responsible for the mischief of October 1 5 ; only the old crater 
was doing anything. This was discharging volumes of steam and 
water, and was throwing stones and ashes to a height of 30ft. or 
more. But no lava at all seems to have been ejected The 
steam comes up through a fissure in the south wall of the 
crater, hangs along in a depression close in under the south- 
eastern wall, and, finally gaming the summit, is blown over to 
the west, making it look as though it were coming from the new 
pit. The old crater is very much wider than it used to be and 
more funnel-like Red-hot stones and ashes are piled up on all 
sides — in some places over the rims All through the night and 
the following morning while the party was on the mountain,, 
rumbling sounds were constantly emitted, with clouds of steam 
and showers of ashes 

A Timei correspondent describes the recent eruptions m 
Guatemala as communicated to him by a resident in the 
republic On October 24, at about 5 p m., a violent eruption 
took place in the ravine which divides the volcano of Santa 
Maria from that of the Siete Orejas At 5 a m on October 25, 
subdued noises were heard, emanating apparently from the 
direction of Quezaltenango Later on the detonations grew 
louder, At 6 p m the eruption reached its climax. For about 
an hour the detonations had ceased, when, by a terrific out- 
burst, the whole of the capital was thrown into a panic and 
everybody rushed out into the slreels This cannonade lasted 
for ten minutes, during which lime the strongest built houses 
shook violently At intervals the detonations conlinued through 
the night and m a less degree afterwards The explosions were 
heard in the south of Nicaragua, and a telegram was received 
from San Salvador staling that the inhabitants had rushed into 
the streets in terror on hearing the noise (Quezaltenango was 
thirty SIX hours in lolal darkness, dunng which lime a heavy 
rain of ashes and sand had been falling The manager of the 
Sabinas Estate, vihich lies just above the scene of the eruption^ 
says that at about 5 o’clock on October 24 they were alarmed 
by a scries of earthquakes of a throbbing nature, which appeared 
to come from below them. Almost simultaneously, a cloud of 
steam was seen to issue from the ravine already mentionedp 
about a league away Soon ashes and sand, accompanied by 
small stones, commenced falling, and two hours later the odour 
of sulphur and gases was so great that he could bold out no 
longer, and he left on foot for Retalhuleu, a distance of some 
thirty miles. Reports from the other planters confirm the fear 
that the whole of the Costa Cuca, probably the richest coffee 
zone in the country, is totally ruined. 

Among the lectures to be delivered at the Royal InstitutiOD 
before Easter, we nonce the following —Prof H. S. Hele- 
Shaw, BIX lectures (adapted to young people) on locomotion, on 
the earth ; through the water ; in the air (experimentally illus- 
trated) ; Prof. Allan Macfadyen, six lectures on the physiology' 
of digestion ; Sir William Abney, three lectures on recent ad- 
vances in photographic science ; Sir Robert Ball, three lectures 
on great problems in astronomy ; Mr. A. J. Evans, three 
lectures on pre-Phcenician writing In Crete and its bearings on 
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the hiatory of the alphabet , Sir Clements Markham, three 
lectures oh Arctic and Antarctic exploration ; Mr G R. M 
Murrayi three lectures on the flora of the open ocean ; and six 
lectures by Lord Rayleigh. The Friday evening meetings will 
begin on January 16, when a discourse will be delivered by 
Prof Dewar ori low temperature investigations , succeeding dis- 
courses will probably be given by Dr Tempest Anderson, l*rof 
W.E. Dalby, Prof S, Del^pine, Principal P'. H Griflitha, J)r A 
Liebmann, Prof J O- McKendnek, Prof Karl Pearson, Prof 
E. A. Schafer, Prof W. A Herdman and Lord Rayleigh 

Ah TER the formal acceptance, by the Untish fiovernment, of 
the invitation to take part in the Universal PIxhibiLion which is 
to be opened at St Louis on May i, 1904, it was decided lu 
prepare and distribute an illustrated descri[)live pamphlet for 
the guidance of intending exhibitors and visitors from the 
United Kingdom The booklet sets forth the plan of the Ex- 
position, gives es'imates of the men and the historic events to 
be commemorated, provides a comprehensive review of the 
various exhibit'-, and explains the relations which foreign 
countries, the Government of the United Stales and the Stalls 
of tlie Union bear to it About twenty five foreign countries, 
including Great Brilfim, P'rance, ticrmany and Italy, have 
decided to lake part in the P.Khibilion Prance has already 
made a preliminary appropriation of 650,000 francs, and U is 
believed this will he at least doubled next >ear Germany^® 
exhibit 18 expected to be even finer than that at the last Pans 
Exhibition Japan has m.ide an initial grant of 800,000 yen 
(about 80j000/) The British Government is to be asked, a 
Ttffiet correspondent says, to enlarge the scope of Us acceptance, 
which is limited thus far to the assurance that complelt exhibits 
will he made in art and education, and facilities nflorded 10 
industries 

On Monday, at the Society of Arts, Sir Cjcorge Birdwood, 
K C I £ , was given evidence of the regard in which lu is lu Id 
by many leaders of ihoughij^for he was prcsenlttl with a 
(esiiiTioniBl in the form of some handsome silver plate and a 
purse of money In making the presentation on behalf of the 
committee and subscribers, Sir Owen Tudor flume alluded to 
the fact of Sir George Birdwood's having entered the I'ast India 
Company's service forty-eight years ago Being afterwards 
slaiiuncd at Bombay, he became one of Us leading citizens, 
founding, among other beneficial works, the Victoria and Albert 
Museum and the Victoria Gardens, besides greatly cnl.irging the 
local branch of the Royal Asiatic Society and throwing open its 
membershiptopublic-spintedand learned Hindus, Mohammedans 
and Parsees , he was mainly insirumental in raising the ncies- 
iary funds for Ihe building and endowment of the flombay 
Univeisily, and was also the author of various writings on 
Indian art and botany and Indian local and Imperial c|uestions 

The bending of two alabaster slabs in the Alhambra palace 
iit (irenada was mentioned by Mr. Spencer Pickering (p 81) in 
connection with r- letter by Di See (p 56) on the bending of 
a marble slab under its own weight. Dr Bleekrodc, writing from 
The Hague with reference to the Alhambia slabs, remarks that 
they are neaily 3 metres long, and are 23 centimetres wide 
and 5 centimetres thick. The curvature begins at a distance of 
about I metre above the floor and the radius is nearly 9 metres 
The pressure is estimated to be equal to about 1600 kilogrammes 
Dr Bleekrode points out that the Alhambra was built at ihe end 
of the thirteenth century and began to dclenorate nearly two 
hundred years ago He suggests that possibly if the masonry ' 
causing the pressure were removed, the slabs would become flat 
again, in which case the bending would have to be regarded 
merely as an eftect of elasticity. | 
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Dh T. a. Jaccar, JliNH,, of Haivnrd University, in a 
I letter to Stiitrcet directs allenticn lo a piiuhar Eiquerce fol- 
lowed by the gnat ciuplions of Mont Pelee ihis year Since 
May 5, eiupliona of the first n-sgniiude have nccuirtd at in- 
tervals of increasing length, as will be noticed from the following 
(laics of violent disturbances of the volcano, — May 5- May 8 
three dajs. May 8- May 20, twelve dnys. May 2C-Jiine 6, 
seventeen days, June 6 July 9, thirty three da)3 , July g 
August 30, fifty-two days The progressive incnase of the 
interval between the eruptions does not follow any vimple 
arithmetical law, but from a graphic representation of ilu- facts 
a curve is obtained which 'suggests that the interval after 
August 30 has a length of 112 dajs If that is the case, i 
great eruption of Mont Pelie might be expected to occur 
about December 20 

Dlriso the past week, this country has experienced abnqr 
iiially cold weather, and 'iharp fro'iLs have occurred at night, 
while Lht day temperatures have on several occasions only risen 
slightly above the freezing point North easterly and easterly 
winds have for the most part prevailed, and at limes they have 
blown with considerable strength ; snow has fallen in many 
places, and in the south of England the ground remained 
covired for some days The cold spell has lieen caused by ih^ 
extension (jf ilie European area of high Inroineiiic pressur 
over our Islands, and this has brought this country under t 
influence of the severe weather which has prevailed on the 
continent On the night of December (1 7, the Lhermnineter at 
(»reenwich fell to 24' 5 in the screen and lo iS" 7 nn ihe gras^, 
hut still lower temperatures have been recorded in parts of 
England and Scotland. The anlicyclune over nuiLhern b urope 
has apparently become fairly well eilablishi tl, and with its con- 
tinuance the weather is likely to remain cold 

We have received from Dr Hergesell, president of the Inter 
national AeronauliiKl (.'ommiltee, a preliminary report upon 
the scientific balloon ascents made on the first Thurstlay in each 
of the months July, ^Vugiisi and Septemher last The i^cents, 
which were made by manned and unmanned balloons ind kites, 
werejiiincdinby Auxlria, France, Ijermany, Hungary and Russia 
on the continent, by England (Mr Alexander), Scotland (Mr 
Dines), and Bine Hdl t)bservatory, in the United Statfi, 
Readings at altitudes near or excec'ding 10,000 metres were 
obtained in the following cases —Berlin (July), 5 G. at 

15,690m , ground temperature 0 4 Slrassluirg (AugiiM), -41“ 7 
at IQ, 160 m , temperature at ijlarLing iS" 4, and about half an 
hour later (5h am), 53 ' i at lI.QOOin , ground 16 '2 Berlin, 
-68 at 1 8, 500m , ground 13 5 Hath, - 47" 2 at 9 ",05m , tem- 
perature at starling (Sh am) 15^ 6 , the greatest height reirlied 
was 11,350m. Strassliurg (Septemher), 54 7 at I2,200ni , 
ground 17 7 Bavlovsk, 49 7 at ll.ioom , Icinperaturc at 
starling Ij" The ascents were made under the following baro- 

metric conditions — ^In July, high pressure existed over the 
western part of Europe , in August and September, areas ol low 
barometric pressure were prevalent. 

We have received from Dr Robert Bell, acting director ol the 
(ieological Survey of Canada, the western sbetl ol the geological 
map of the Dominion, (m a scale of fifty miles to .an inch It 
19 very clearly printed in colours, and will be of much service 
as an index map lo the structure of the country 

In an article on the composite gneisses in Boylagh, \Vest 
Donegal {PrcftcMft^s Royal Iri 5 h .Xcademy, vol xxiv , 1902), 
Prof G A J CoIl argues that we have the intermingling and 
incorporation of two dissimilar masses of stratified and igneous 
material, and that the gneisses have resulted from the complex 
metamorphism to which the masses have been subjected 
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Mr R. T. Hill {/ffuruai of the Frapklip Institute, August- 
October) gives a graphic account of the Duumont oil- held, 
a district within the area of the Qoast prairie of the Texas, 
Louisiana and Mexican region The oil was discovered in 1901 
by a drill-hole through 1100 feet of clay and quicksand. A year 
later there were 136 wells, now there are 214, and more are 
being drilled During the hrat year, 5^ million gallons of 
oil were obtained, and hve or six times this amount la estimated 
as the product for 1902 The prairie land extends for nearly 
400 miles along the Gulf of Mexico and from ten to fifty miles 
inland The strata at a depth probably comprise bituminous 
Eocene clays, and they are overlaid by later Tertiary and Pleisto- 
cene sands and clays, nearly joexD/eet m thickness, which contain 
the oil , and these, again, are covered by prairie deposita of aca- 
mud and snnd A drill-hole has been carried to a depth of 
3050 feet without touching the Eocene, In some localities, hot 
water has been struck below the oil, and the oil itself la aome 
times hut (raa has been encountered in some of the bore- 
holes It is remarked that the water becomes not only hotter 
but more saline with increasing depth, thereby raising iia 
capacity for the collection and dotation of oil, which is pre- 
served in the porous strata overlying the Eocene clays and is 
sealed up by the superincumbent muddy sediments 

Prof. O Comics, of Fortici, Naples, has prepared a senes 
of chronological charts which furnish data concerning the intro- 
duction, cultivation and general spread of tobacco for all 
important counlries throughout the world 

With the present contribution (No 13), Sir George King has 
brought the “ Material for a Flora of the Malayan Peninsula” 
to the end of the Calyciflorje The genua Begonia furnishes 
19 species, of which 14 are new to science ; moat of these were 
collected in Perak, several at altitudes varying from 3000 to 7000 
feet. Two new species of Mastixia are also described. As in 
the case of the Thalamidirx and Discidorne, a complete list of 
Calycifloral species has been published separately 

The possibilities of pitcher plants as a trap for catching the 
American cockroach, Blaiia amcruana^ are pointed out m the 
October Bulletin of the Trinidad fiolanical Department. 
Planted amongst orchids, they may materially help the cultivator 
to keep this pest in check, and are more especially suitable since 
they require similar conditions of heat and moisture A note 
on the “ Nitrogen Content of Flowers” emphasises the manurial 
value of those of the Immortelle, and Nicaragua shade plants 
which are sown amongst cacao plants A new fruit obtained 
from the Bocis Islands and provisionally determined by the Kew 
authorities as Anamomi^ estuUnla^ judging from its favour and 
aroma, seems likely to furnish good table fruit. 

There is a strong physiological tendency displayed in the 
Bulletin of the College of Agriculture connected with Tokyo 
University Several papers by Mr K Aso deal with the action 
of certain poisonous substances when supplied as food to 
seedlings. Salts of manganese, even in weak solutions, have an 
injurious effect, but if the solution n diluted to contain about 
o 002 per cent of the salt, then the result is stimulating 
Similar stimulating effects were obtained with very dilute 
solutions of other poisonous sails. The same author contributes 
a suggestive paper on the oxidising enEymeg in plants. Mr. M 
Tuyunaga, on the animal side, obtains lesults which are in keeping 
with Prof. O Loew's hypothesis that the amount of calcium 
vanes with the size of the nucleus. 

Wk have received a copy of vol v No. T of the Bulletin of 
the College of Agriculture at Tokio, which, among other con- 
tents, includes a memoir on the embryology of silkworms, by 
Mr. K. Tqyama 
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In the November issue of the American Nitiuralist^ Prof. 

Dean continues the discuision of the origin of vertebrate 
limbs — this Lime from the point of view of the flotation and 
balancing of the body in the sharks It is concluded that the 
pectoral, and not the pelvic, fins have shifted their position with 
the advance of development, in accordance with Ihe exigencies 
of the physiological factors referred to, and it is urged that this 
affords strong evidence in favour of the lateral fold theory. 

We have to chronicle the appearance of a new biological 
serial, Brotena^ issued by the College of St p'lel, Lisbon, and 
named in honour of the celebrated Lusitanian botanist, Dr. F. 
d'Avellar Brotero, who died in 1B87 Although the new journal 
will embrace biological subjects of any kind, its special object is 
the fauna and flora of the district immediately surrounding the 
College of St. Fiel. In addition to a number of papers not 
<;pecially connected with the area in question, the present issue 
contains one on the Lepidoplera of St Kiel 

Thi Manchester Museum has issued a second edition, revised 
and enlarged by Dr Hickson, of Pruf Milnes Marshall's 
admirable descriptive catalogue of the senes of cmbryological 
models in the collection Since the appearance of the first 
edition, the development of the torpedo has been added to the 
series Number 9 of Nole\ from the Manchester Museum is 
devoted to obscrvaiions on the nomenclature and identification 
of the British ccphalopods, by Mr W E Hoyle, reprinted from 
the /aurnal of Concholo^y. The author shows that the substitu- 
tion of the name Polypus for the familiar Octopus, although 
much to be regretted, is inevitable, unless priority in nomencla- 
ture IS to be altogether discarded. 

‘‘The Solution of the Eel Question ” is the title of a highly 
interesting paper, by Dr C H Eigenmann, published in vol 
\Kiii. of the I'ransai lions al the American Microscopical Society. 
After n summary of the investigations and discoveries of Grass! 
and Colandruccio in Italy in regard to the developmental history 
of the European eel, the author records the discovery of the 
larva (“ Leptocephilus ”) of the American eel — a species which 
differs from its Old-World relative, both in the adult and im- 
mature condition, by the smaller number of vertebrx. In 
August, 1900, Dr Eigenmann had the opportunity of examining 
some ccL’ eggs from the surface of the tiulf Stream — the first 
taken elsewhere than in Italy — which there is every reason for 
regarding as those ol the conger eel To the larval form of the 
American eel, the author — somewhat unnecessarily, in our opinion 
— .ipplies the name f^ptotephalns ^a\sii. In discussing the 
qiiesLion whether eels ever breed in fresh water, the author slates 
that while there is nothing inherently impossible in this, yet no 
decisive evidence of ils occurrence has been hitherto recorded^ 
No eels' eggs have at present been taken in fresh water, and the 
statement that cels fuund in land-locked basins must of necessity 
breed there is by no means conclusive. 

We have received a copy of TAe Seienii^t Roll and Pfa^asine 
of SysiematkHd Notes (Bacteria, vol, 1 No 6), conducted by 
Mr Alexander Ramsay. It contains a few noies on various 
bacteriological subjects culled from various authors, and an essay 
on specific descriptions 

In Its issue for November 29, the Lamet pubUahea as a 
supplement an exhaustive account of the manufacture aqd nature 
of Cognac brandy A number of analyses are givea showing 
how brandy differs from other spirits and indicating how the 
genuine may be distinguished from the spurious. The former 
11 the product of distillation and maturation of a grape wine, the 
latter is derived from potato or gram spirit. The subject is of 
considerable importance from a medicinal point of view,^ 
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The Public Health Department of the City of London directs 
attention (Report of the Medical Officer of Health, No. 52) to 
the filthy and dangerous habit of indiscriminate spitting, the 
chief source, probably, of tuberculous infection. Many cities in 
the United Stales, Canada, Australia and in Europe have made 
the habit a penal offence, and the Corporations of Liverpool, 
Manchester and Glasgow and the County Council of Glamorgan 
have bye-lawa prohibiting it in public places The Medical 
Officer for the City suggests that similar powers should be 
obtained by the Corporation of London for dealing with it 

Nttw editions have been published of “ PaKontology, 
Invertebrate,” by Mr. Henry Woods (Cambridge University 
Press) and " Maps, their Uses and Construction,” by Mr G 
James Morrison (Edward Stanford). The former is the thinl 
edition and Mr. Morrison’s book is a second edition, which has 
been revised and enlarged. 

Tub twenty-fourth annual volume of the Ptoneduigs of the 
United States National Museum, published under the direction 
of the Smithsonian Institution, contains, like all its jiredecessors, 
an abundance of valuable information on anthropological, bio- 
logical and geological subjects It is impossible in this place to 
refer to each of the separate contributions. Messrs. Jordan and 
Snyder review many classes of the fishes of Japan, separate 
papers being given to the discobolous, gobioid, gymnodont, 
hypostomide, lophobranchiate, labroid, salmonoid and trach- 
mold fishes Messrs Wirt Robinson and M W Lynn 
jirovide an annotated list of mammals collected in the vicinity 
of La Guaira, Venezuela, while Dr Leonhard Stejneger deals 
with the batrachmns and reptiles of the same locality In 
another paper, the last named author describes a new bullfrog 
from Florida and the Gulf Coast Mr D White gives an 
account of two new species of algje of the genus Buthotrcpliis, 
from the Upper Silurian of Indiana. The fossil fresh-water 
shells of the Colorado desert form the subject of a paper by 
Dr R. Stearns. The humming birds of Ecuador and Colombia 
are catalogued by Mr H. C Obcrliolser. Illustrations and 
descriptions of new, unRgured or imperfectly known shells, 
chiefly American, in the U S National Museum are given by 
Mr W H. Dali The larks of the genus Otocoris arc de- 
scribed in detail by Mr H C Oberholscr. Many of the papers 
are accompanied by numerous admirable illustrations, those 
connected with Mr Oberholser’s paper being especially good 

The additions to the Zoological Society’s Gardens during the 
past week include a Palas Monkey {Ccrcoptihecits /n/aj) from 
West Africa, presented by Mr. E Chaplin , a Virginian Eagle 
Owl [BfthovirgtHianw^), a Mexican Eared Owl(.r^j/o mexuanus) 
from Argentina, presented by Miss Irene Tlvjrnton , a Graceful 
(■round Dove {Geopiiia cuneaia) from Australia, presented by 
Miss Cooper, a Glass Snake {Ophiosam tts (ipu\) European, 
presented by Mr C H Rawlins , a Derbian Wallaby {Afacropus 
dtrhinnus) from Australia, deposited , four Black-necked Swans 
{Cy^nus nig 7 %colUi) from Antarctic America, received m 
exchange. 


OUR ASTRONOMICAL COLUMN 

New Comki' 1902 d (Giacoium). — A telegram from 
Kiel, dated December 3, announces that the fourth new comet 
of this year was discovered by M Giacobini at Nice on De- 
cember 2d. I2h Its position at loh. om (Nice M T ) was 
R A =7h 17m 6, Dec. = 1° 58' S , and it is moving in a north- 
westerly direction. A second telegram, dated December 4, 
says that the comet was observed by Herr Graff at Hamburg 
on December 3d. llh 5, and Us position fur l^h. Om (Ham- 
burg M.T.) was R. A = yh 17m 4. Dec = i" 51* S. Thedaily 
tnovement in- declination is I- 3\ and the projected path of the 
^ipmet paases neaj to the border line between the constellations 
Gemini and Orion, 
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The Variability of □ Orion — From an examination 
of his observations of the comparative magnitudes of Dctcigeux 
and ^ Ononis which he has made during this year, Herr J 
Plassman has contirmed the recent variKLu)n of nugmiude in 
the former star, and he coniider^ that iht p( culinritiLs of the 
\.irialions merit further and continuous attenlinn on I he part 
of variable star observers { f dr jtwr/it\i /le jVthhiu/itiH No 
1830) 

A» ii\nv oi' 1 iiF Eunak Ckamr Li mm —In Cuiuliir 
No 67 of the Harvard College Ohservat^uy, I’luf f, C 
1‘ickering gives the microinciric iniasuies of the bright spot 
surrounding Liniu- which were made at H irvard hy Prof 
W H. Pickering, using the 15-inch equatorial, biforc and 
after the passage of the carth^s shadow in the eclipse of 
October 16 

These measures show I hat the bright spot has matenally 
increased m sue since similar measures were made in 1H9S and 
1899, and, further, ihut the change in size during the passage of 
ihe umbia was surprisingly great, so great that Prof W H 
Pickering found it necessary to reassure himself that the object 
he was nicasuiing was indeed Linnc This increase of size 
amounted to 2" 75, instc.-xd of o" 14 obtained by the same 
observer during the eclipse of 1S99 {Popular Adronomy, 
vol viii p 5S) 

Prof E C Pickering attributes the change in the normal 
size lo increased activity on the part ol the crater, and the large 
increase of diameter during the eclipse to the fact that, owing 
lo this increased activity, there was on this occasion mure 
moisture around the crater lo condense 

Tlie increase in normal size was confirmed by measures made 
on October 20, wlien the spot had begun lo shrink owing lo 
ihe increased amount of evaporation in the fierce vsunlight, for 
the value obtained then (4” 61) was sensibly largci than that 
obtained 13” 41) during a similar phase m I&9S. 

RhDEI RRMINA t IONS Ol Mil \ HI Ol 1 1 V Ul- LlOll | AND 
JiiE Solar Pahaiiax — A cominunicaiion fiom M Per- 
rolin to No 21 of the Comptes rtudus describes the experi- 
ments which have been made r^^cenily, at the (Jliservatory of 
Nice, to redetermine with greater accuracy the velocity of light, 
using the toolhed-wheel method of I'lzeau under loiproved con- 
ditions. 

In previous experiments, the beam of light was made to travel 
A distance of 12km (7 452 miles) and back, but in the recent 
experiments it was rellected from a mirror placed at a distance 
of 46km (28 566 miles) from the source, an objective of 
o‘76m diameter being used at the plane of emission and one 
of o 38111 diameter as the collimator. 

As a result of 1109 observations, the' final value obtained for 
the velocity was 299,8Rokm (about 186,225 5 mile;:) per 
second, and the probable error is less than 50km. per second, 

Inaddilion, M Perrolin also gives the final value obtained 
for the solar parallax, from observations of ihe planet Eros, 
made at Nile, as 8" 805 + 0" 011, and from this deduce.^ a value 
of 20" 465 for the “ constant of aberntinn,” thus confirming the 
v'llue adopted by the International Astronomical Conference of 
1896 

The "ANSPArRE Asi RoMOMinoK ” — This yearbook of 
astronomy for 1903, compiled by M Camille Flammarinn and 
published at the low price of 1*50 francs, is one of the most 
complete and useful books of its kind. It gives practically all 
the data required by the amateur astronomer or meteorologist, 
amongst which may be mentioned the soUr, lunar and planetary 
elements for the year, the various phenomena such as ellipses, 
occultations, meteors, comets, ike , tables of the positions, dis- 
tances and proper motions of the brighter stars, particulars of 
double stars, many useful nieLeorulogical l.ahles, and a valuable 
of the more important astronomical and meteorological 
events of 1902, the whole being freely illusirated h> intereiiing 
photographs and curves 


METEOROLOG Y Al OREA T AL TITUDES ^ 

A n International Aeronautic.i1 Congress was held at Berlin, 
May 20 tn 24, 1902, on the occasion of the third meeting 
of the International CommiUce for Scientific Aeronautics, ap- 
pointed by the Pans Meteorological Conference of 1896 Of 
this committee there were present the president, Prof. Hergesell, 
of Straaburg, Prof Assmann and Mr Uerson, of Berlin, General 

' Abridged from a Reptiri coniribulcd by Mr A Lawrence RotUi to llie 
U S Monthly for July 
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Rykalchef and Colonel Kowanko, of St. Peteraburg, Prof. 
Culletct and M. Tciuerenc de Bort, of PariB, and the writer, 
who 11 the American member. There were also pre<-ent at the 
Congreu, by special invitation, about one hundred military and 
civil acronaats and representatives of meteorological instilulionB, 
the writer representing the United Slates Weather Bureau by 
revest of its chief 

The opening of the Congress in the ^reat hall of the Reichstag 
building was a brilliant event Pnnee Frederick Henry of 
Prussia appeared for the Emperor of Germany, Both the 
Imperial and the Prussian (.jovernment^ were represented, and 
the chief European nation®, except France, sent the com- 
manders or officers of their military ]jallaon corps AfCrr the 
usual formal greetings, the representative of the Prussian 
Minister of Instruction spoke as follows — 

"The Royal (iovernnient is much impressed with the im 
porinnee and necessity of an exchange of ideas between the 
savants of all nations in matters concerning meteorology and 
terrestrial magnetism, since international cooperation in these 
branches of science is the indispensable forerunner of progress 
This was indeed recognised as early as 1780, by the founding 
on German soil of the ‘ Socictas meieorologica Palalina,’ which 
undertook the task of beginning sybtemaiic weather observations 
in Europe, with the hope of extending ihein to other parts of 
the world. On account of the existing slate of affairs, its cfforls 
were of short duration and for a long time savants were allowed 
to lalxiur mdependenlly, but with the foundation of magnetic 
investigations by Gauss and Weber, the sagacious idea of 
organisation acquired new life and pressed for realisation, espe- 
cially through the development of navigation, which has ihe 
greatest interest in the accurate observation of weather pheno- 
mena on the ocean The Antarctic discoveries of James Ross, 
and the successful efforts of American navigators In shorten 
ocean voyage^:, gave a new impulse, and so there arose (he 
proposition of organising a meteorological service at the first 
congress of the maritime nations held at Brussels in 1854, 
although It was not until 1873, during the Vienna ExposUiun, 
that the first meteorological congress convened there laid the 
foundation of an internRiional weather sen ire The inter- 
national committee, appointed at that time, met at first annually, 
but later at intervals of two or three year'- With its increasing 
activity, the necessity a/ dividing the work manifested iticlf, and 
thus specul commissions were formed, of which one meets here 
to-day and whose third gathering will probably be as fruitful as 
Its preceding meetings. In a held where there is only interest 
in research, may ihe bonds uniting the representatives of cultured 
nations ever become closer I” 

In the name of the Prussian Meteorological InsliluLe, its 
director. Dr. von Bezold, remarked that early investigator'i 
perceived the importance of aLronaulics for meteorological 
Tesearche® ** When Charles, the inventor of the hydrogen 
'balloon, made his first ascension in lyHj, he took with him a 
•harnmeter and a iherinomeler, as did the American aeronaut 
(leffries), who ascended from London duiing the next year It 
was not until very lately that Germany took pan in this work, 
or about the year 18S0, ljul then, with an instrument markedly 
superior, namely, Assmann’snspiration-psychromelcr, and through 
the munificence of the German Emperor, the was enabled lo carry 
nut the work on a large scale. For the second tune, the repie- 
fcnlalLves of scientific ntronaulics now meet un German soil and 
thereby recognise the importance of our efforts. Hut much indeed 
has been done Jnr this new research hj M Tcisserenc de Bort 
ai Trappes, near Fans, through ihe perfection of the hallon-sonde^ 
the unmanned balloon carrying self recording instruments, and 
by Mr RoLch. of Blue Hill, through his application of kites 
H tlh methods are so good that by their use a great impetus has 
been given lo meteorological research, whereby it is easily under- 
siciod that there should be uniform rules for their employment. 
Lixiking backward, it may be said that (he iniernaLional meetings 
lor the organisation of meteorological research, in 1K54 at 
Biu-sels, m 1873 at Vienna and in 1879 at Rome, are landmarks 
in ihc progress of the science, and that when, in September, 
l8q6, the International Commulee for Scienlihk: Acrunauiics was 
Hppuinted, the plan had been so well considered and the technical 
necessity was so evident that there was emire unanimity in Ihe 
deliberations and resoluiions The originator of the idea of the 
unmanned balloon was the late Gaston Tissandier, who en- 
thusiutically explained ihe scheme lo the ipcaker in 1886, 
although nearly ten years elapsed before its realisation This 
work will be fruitful, for wind and clouds have no political 
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boundaries and the sun belong! to us all. Consequently, we 
are all si riving, for various reasons, toward the same goal, and 
the motio virtbus unitis will be, as everi the decioive measure 
of the resulr ” 

Prof. Caillelet, of Pans, responded for the forei^eri present, 
and then Prof Ilergescll, after thanking the preceding speakers, 
iiaid, in (he course of bis remarks . — 

*' Everywhere— in Paris, Strosbuig, Munich, St Peiersburg 
and Berlin — aeronautical experiments for the scieniific explora- 
tion of the atmosphere had taken place, and since a general 
wish W0J9 expressed to unite the separate efforts in a common 
cause, a favourable Lime to do this seemed to be in the autumn 
of 1S96 at the conference in Pans of the directors of the meteor- 
ological institutes France, the cradle of aeronautics, was the 
chosen ground, because there, independently of the German 
and Russian experiments, a most promi<.ing method of investiga- 
l on had been developed that had already jprudured good 
results, for the ITench experimenters. Colonel Charles Renard 
and Messrs Ilermite and llesan^on, all members of our Coni- 
inission, had simullanenusly put into execution the plan of 
exploring the highest str.ila of tne atmosphere with free balloons 
carrying only self-recording instruments Not the least service 
of our Cuminission has been to render the method of unmanned 
lialloons rom]iarable with the exact measurements in manned 
balloons as they are made in Herlin During our first meeting, 
in April, 189H, at Strasbur^, the diRicuIt problem of obtaining 
a uniform inslrumental equipment whs solved in a general way. 
Since then, our manned lialloons, here and abroad, carry the 
aspiration ps)Lhrometer, which Dr Assmann, m cooperation 
with the laie Captain von Sigsfeld, has devised, and the 
unmanned balloons are provided with the normal registration 
apparatus which the indefatigable TeisserepL de Hurt has con- 
structed sn skilfully. The registration balloon fiom that time 
has been the most powerful tool in dynamical meteorology and 
has furnished astounding data for the cold atmospheric strata 
up to a height of 20 kilometres, which arc 1 onfirmed to a height 
(•x( ceding 10 kilometres by the ascensions of the brave Berlin 
aeronauts, Berson and Sdring, who have a^r nded so far in these 
regions. Since November, 1900, on the first Thursday of 
every monlh, simultaneous asi ensions have oicurred in Fans, 
Strasburg, Munich, Berlin, Vienna, St Petersburg and Mos- 
cow, and on May 5, 1902, (he 213th registration balloon of the 
Iniernalional Commission iios sent up The observations have 
proved that the temperature docs not steadily decrease upward, 
but that strata exist whu h often possess great differences of 
temperature. This slraiifif alion is une of the most important 
objeils of the present investigation And the future System- 
atic meteorological research is at prevent i arned on over only a 
small portion ul the globe Even in Europe, in the north there 
IS lacking Scandinavia, and in the south Italy and Spain ; but 
the presence of representatives of these countries at our meeting 
gives the hope of sjieedy cooperation V plan for a meteor- 
ulogK a) cruise of .c i^teamer to Hy kites will also be disi ussed, for 
the meteorological i xpluralion of the Tropu s must be extended, 
and the partuipation of England in our endeavours gives us hope 
that India may lie • laimed as a region for invesiigalion /V; 
nj/fVrt ad {iTtni that maybe selling our goal too high, but, 
/r/ aspinaad tt iguota\ up to the regions which 

hide the great secret where the w'eather i omes from —that we 
certainly should fix as our goal ” 

At the second meeting, General Rykatchef, director of the 
Central Physu al fJfiscrvatory at St. Petersburg, spoke on the 
preliminary resulls attained wiih kiies, ballons- somits and 
manned balloons during the past five years in Rui^sia Scienlific 
aeronautics in Russia date only from 1899, with the exception 
of some years of preparatory work. Still, there have been a 
large number of ascensiuns , 13 of the (30 kite-flighls were 

above 3000 metres, while the ballons-iomffs reached 14,200 
metres The inclement climate of Russia occasions many 
unusual difficulties, for instance, the kite wire on the reel 
becomes thickly coated with frost, rendering the unwinding 
difhcuU, or both wire and kites in the air are so thickly 
inrrusled with frost work (five millimetres or more) that the 
kiies often fall lo the ground Kiles were used chiefly at the 
stations in Pavlovsk and St. Petersburg, and thereby ipeciai 
I details were obtained m the lower strata of the diurnal and 
annual influence on the vertical decrease of temperature up lo 
3Q00 metres. It was found that in summer and duiing Lhe 
da) time the decrease of temperature with increasing height 
proceeds more rspidly, and, on ihe contrary, that in winter 
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Bnd during the ni^ht hours there are large invenmni of 
temperature. In anttcyclones, large inversions occur in the lower 
strata and a rapid decrease of temperature in the higher strata. 
General Rykatchel exhibited an anemometer, constructed by his 
aasisUnt, Mr. Kusnetzor, for the registration of wind pressure 
during kite flights. The instrument has bridled Robinson cups 
which act like a dynamometer and record the gusts of wind 
on a revolving drum In closing, the speaker announced that 
Lhe Czar had given a considerable sum of money for the con- 
tinuation of this inveistigaLion of Lhe different strata of the atmo 
sphere In Russia by means of balloons and kites 

M. TciSsercnc de Bart, of Tans, presented the results of his 
observations of the decrease of temperature in the high atmo- 
sphere, as obtained from the ascensions of 25 S ballons- sondes ^ 
which had reached or exceeded 1 1,000 metres, the total number nf 
ascensions being 540, all of which were macle at night to avoid 
the effect of insulation The concordant and remarkable result 
IS that, in the layer between 8000 and 9000 metres, the decrease 
of temperature becomes slower, cea^ng entirely at 11,000 
metres, while above that height a warming may set in, with fluctu- 
ations of ]" to 3*' centigrade, making the temperature here on 
the average nearly constant. In the summer, this isothermal 
layer apears to lie somewhat higher, or between 13,000 and 

14,000 metres It is lower during the prevalence of a depres- 
sion, but 4000 metres higher during a high pressure so that 
the zone exceeds the height of the cirrus clouds The lowest 
temperatures, occurring in a high pressure, were -67" and 
-72“, but in March the exceptuinally low temperature of 
-75” centigrade was observed Whether the ahsoluie mini- 
mum of temperature has been reached here requires furthir 
proof, and as to the cause of this sinking phenomenon there 
are only conjectures Have we at these great heights atrial 
condiliona working on a grand scale, where the cyclonic whirls 
of the lower atmosphere do nut penetrate and the currents flow 
uninterruptedly ? 

Prof Assmann said that the observations of the llcrhn 
Atronaulical Observatory, although obtained by a somewhat 
different method, !ed to the same conclusion as that which had 
been reached at Trappes Above 10,000 metres, the temperature 
oscillates and does nut appear to decrease, although beyond the 
variable stratum, at 1 7,000 metres, and recently as high as 19,500 
metres, the temperature was again found to decrease, so that the 
possihihiy of an absolute minimum of temperature is by no 
means excluded The Berlin oliservalions were executed with 
specially constructed balloons of Para rubber, which entirely 
avoided in the daytime the influence of solar radiation on the 
instrument, which was enclosed in double imlished tubes. 

Prof, Palazzo, Director of the Central Meteorological Oflice 
at Rome, announced that Italy would now parliripate in the 
international scientific exploration of the atmosphere Through 
the aid of the Minister of Agriculture, three stations for kiies 
are propost d, one on Mount Cimone (2165 metres), another 
nn Eina (2942 metres) and a third outside of Koine, nr ai ihe 
Portof Monie Mirin The Minister of Wai has ordi red that the 
ascenHons by olhctrs of the balloon corps sh.ill take place on 
the days of the international ascents Informal ion was given 
about the observatory for the study of the physics of the .I'mo- 
sphere, now in construction on Monte Kosa at a height of 4160 
metres, which is expected to be completed next summer In 
connection with this communication, there w .i*. a di'.cus'ion con- 
cerning the interest of sciemific aeroniuics 111 ph) siological 
invesiigaiions, which will form an important part of the work of 
the high- work observatory meniionid 

Prof Assnmnn, Director of the Aeronautical Observatory 
of the Prussian Meteorotogical InMilute, described his regis- 
tration balloon of caoutchouc or Para rubber, which was one 
of the novelties of the meeting The ordinary ballan-sonde^ 
made of silk or paper and open at the bnttom, has the great 
disadvantage that, when it approaches equilibrium in the upper 
atiata of the atmosphere, its velocity of ascent decreases and 
the effect of insolation on the thermograph becomes greater, 
without it being possible to determine afterwards the place 
where the solar disturbance began during the ascent or where 
It disappeared during the descent , in fact, it li only in certain 
cases^ that we can distinguish between the insolation influence 
and the curious thermal anomalies that have been desenbed 
by Teisserenc dc Bort and Hcrgesell The use of a closed 
balloon made of elastic material has this advantage, that in 
proportion as the enclosed gas expands, the ascensional force 
IS increased, so that the balloon rises faster with augmenting 
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height until it bursts, and then falls to the ground with dimin- 
iihing velocity, because checked by a parachute The meteor- 
ograph of Prof Assmann has no clock movement, Lhe lime being 
unimportant , but a disc is turned by the metallic (hermometer 
while the barometer draws a pen horizunlally across the disc, 
and so the spiral curve indicales. heights and corresponding tem- 
pciaiures The apparatus exhibited weighed but 380 grains, and 
with the pruLecLing basket 500 grams >»ince ink would freeze 
at great elevations, the trace is made by a pen containing a solu- 
tion of saltpetre, which writes on the disc coated wiih lamp- 
black, Lrealed with a S4.ilution of tonsul ’’ The chemiCHl reac- 
tion gives a red trace that cannot be oblileraled by handling or 
by immersion in water. The time required for an ascent to 

15.000 metres is about one hour anri for the descent two hours, 
so that the balloons do not travel very far and are usually re- 
covered within three days The diameter of the envelope at 
the si art is i or 2 metres only, and it dues not require Lu be 
completely filled wiih hydrogen to exert Lhe necessary initial 
lift of 2 or 3 kilograms. 

Dr. Valentin, of Vienna, spoke on the sluggishness of ther- 
mographs in registration balloon^ Prof lirrgesell believed 
that It was better to employ the most sensitive and accurate 
thermometers rather than to try to determine the corrections for 
•sluggishness He exhibited such an instrument, as did M- 
Teisserenc de Bort The French instrument has the Bourdon 
tube insulalcd hy a block of hard rubber, which prevents Ihe 
injurious conduction of heal Comparisons between an instru- 
ment insulated in this way and one not insuUled gave differ- 
ences winch incrt-ased with the height of the balloon and at 

12.000 to 14,000 metres rc.ichcd 6% an amount that justified lhe> 
insulation 

At lhe third meeting, the subject of kites and kite stalinnc 
WAS opi ned with a paper by the writer on the exploration of 
the atmosphere over Lhe ocean The use of the kite on land 
IS limited to favourable circumsloices, since ihr wind must have 
a velocity of at least 5 b metres per second to raise the kites 
and cannot exceed a certain maximum strength wothout endan- 
gering the wire by an excessive pull At sea, however, the 
motion of a steamer at a velocity of 10 or 12 knots will almost 
always produce a suitable kite wind, if it docs not already 
exist In order to demonstrate this, in August, 1901, the writer 
crossed the North Atlantic on a sltamer and found Bve out 
of eight days suitable for flying kites (Jnly on one day was 
the relative wind loo light and on two diys too strong, but 
the wind would always have been f.ivoiirable had it been pos- 
sible to alter the course of the vessel. These succesaful results 
led the writer to propose a meleorologic.ii kite expedition to 
the trade wind and cquatoriAl regions of the Atlantic Ocean, 
where almost nothing is known of the upper currents To 
defray part of the expiense, uppIiciLion has het n made to the 
Carnegie Institution lor a gr.mi ol 10,000 dollars, but it was con- 
sidered that the recommendation of the present Congress might 
aid in securing favourable aclioii Appluisc showed the 
approval of the mecling, wliuh was voiced by Drs von Herold 
and llergesell. The former, (.•^picMlly, poniiLd out lhe im 
porlance ami the pressing need of melenrologicai observations 
over the ocean, where, in Lonsequence eif other methods of 
warming .ind cooling the ,ur, very diflerent condaions must 
exist than prevail over the Und, ind our ignoranCL of iln .11 is 
no longer to be tolerated I’rof Koppen, of llamhurg, ex- 
pressed himself in a similar manner, and made llic interesting 
announcement lhai, according to the programme ol die Scan- 
dinavian n)drographiC Congrcs'i Lo ixiilore llu llallicand North 
seas in lhe interest of the fishtries, four rmi'-ts .1 year were 
propo'-ed on which melcoroifgisis would licgiscriTn opp >riuniLy 
to study ihc atmosphere abuve these seas J'rof Wagner, 
of the University of (Intiingen, said tliat Lhe tlniLingen 
.Society of Sciences had, at llie rriiucit of llu* Acroiiauiical 
Committee, furnished the geophysic.d expe liu m which was 
sent to Samoa alxiut a year ago under lhe leadti'-hip of Dr 
Tetens with kites and insirumrnis, in . ider lo ol (mn meieoi- 
ological ohstrvalions above ihai island niu] on ihc re (urn voyage 
over the racific Ocean Dr Hergesell mentioned that on the 
Lake of Constance meteorologiLal kite fliphls were lo be under- 
taken, Count vnn Zeppelin fui nishmg ihe vessel and the meteor- 
ological service of Alsace Lorraine the app.iraius, General 
Rykaichef promised, on the part of the Russian Government, 
that iimilar observations would be executed over 'he norihern 
portion of the Baltic as well xn over the Black Sea On the motion 
of Dr. Hcrgesell, the plan of Mr Rotch for a meteorological 
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kite -expedition in the South Atlantic wa^ fully approved, and 
the hope wai expreued that, with the aid of Government funds, 
the project might be realised in the near future Mr. Berson 
remarked that iL was of the greatest importance that the British 
as well as the Dutch Govcrnmenis should encourage meteor- 
ological observations in the monsoon region, and Major Trollope, 
speaking for Great Biitain, said that he would endeavour 10 
have this done. 

M. Teisserenc de Dort showed a diagram of the results ob 
tamed from continuous soundings of the atmosphere, or those 
made as frequently as possible at his observatory at Trappes, 
vie , on thlrly-six days in January and February, 1901, when 
kites and registration balloons {balhns- sondes) were sent almost 
daily into the higher atmosphere to an extreme height of 12,000 
metres. The plotted results throw doubt on the assumption 
that the barometric depressions bring higher temperatures and 
the barometric maxima lower temperatures, and give an in- 
teresting demonstration of the diversity and complexity of the 
atmospheric phenomena of which it is the aim of international 
adronaulics to ascertain the laws 

The fourth meeting was principally occupied with the sub- 
ject of high ascents, and an apparatus for breathing oxygen at 
great altitudes was shown by Prof, Cailletet, 

Dr. Sunng spoke on the ascenaion which he had made with 
Mr Berson on July 31, 1901, to the height of 10,800 metres, 
the greatest height yet reached by man. He insisted upon 
the importajice of such high ascents to control the observ- 
ations otherwise obtained and to make those that require direct 
vision. Especially are the strata from 5000 to 10,000 metres 
not yet adequately explored, and for weather changes they are 
of griat importance, as is indicated by the scarcity of clouds 
near 4000 metres and above 6000 metres 

Lieutenant von Lucanus, in the name of ihe German Ornitho- 
logical Society, asked aeronauts to observe the various heights 
at which birds are found. It is now supposed that the height 
above the ground at which birds fly does not generally exceed 
400 metres, and only occasionally reaches 2000 metres, the 
zone usually remaining below the lower clouds Still, much 
uncertainty prevails concerning the tracks of birds, and espe- 
cially the heights of flights, and information is greatly desired. 

The fifth session was mostly devoted to a discussion of 
observations of atmospheric electricity and terrestnal mag- 
netism in balloons Prof Hergesell explained that electrical 
measurements are of such vital interest that the academies of 
Berlin, Munich, Gottingen, Leipzig and Vienna were to have 
been represented at this meeting by Profs von Bezold, Ebert, 
Wagner, Wiener and Exner The latter, who is the Nestor 
of this blanch of physics, was prevented from attending, 
but Prof EJster, of Wolfenblltiel, was present among the 
caperts. Prof Ebert, of Munich, said that constiiuents 
containing electrical charges had been found recently in 
the air through their physical properties These carriers of 
electricity are called "ions," or, more correctly, “electrons” 
At the earth’s surface, their presence may be shown by the 
dissipation apparatus of Elster and Gcitel, and the smallest 
quantity of electricity may be recorded by means of an elec- 
trometer The speaker had adapted this apparatus for use m 
ballooiiH, and, by employing an aspirator, n lixed quantity of 
air could be drawn over the dissipating body and absolute 
measurements made of the amount of free electricity contained 
m a cubic metre of air, II is of importance in geophysics to 
know how the capacity of the air for positive and negative 
electrons varies with altitude, and therefore the speaker had 
made such determinations, flnding near the earth many more 
positive than negative electrons, but whether this is a result 
of the negatively charged earth is uncertain In the high 
strata, the inequality lends to disappear, but considerations 
that throw doubt on the balloon observations relate partly to 
the electrical discharges produced by the ultra-violet light 
rays and partly to the indeterminate moment of aspiration 
in a using or falling balloon Prof, Ebert considered the 
cooperation of aeronauts valuable, and cited as a result of 
the investigation in the Alps that in the foehn wind an excess 
of positive electrons is found, and thia disturbance of the elec- 
trical equilibrium perhaps may cause the foehn sickness. 
Prof Elster described two experiments that proved the ex- 
istence of the electrons, one being the radiation of Becquerel 
ra^a after two hours from an insolated and stretched copper 
wire charged with 2000 volts It was agreed by both experts 
that the cleaner and clearer the air the more electrona it contains. 
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Before closing the Congress, the resolntioni proposed, after 
undergoing certain modificaiLons, were adopted by the com- 
mittee in executive session, the CoDgress itself being only a con- 
sulting and advisory body. Besides the resolutions mentioned 
already, it was determined that the international aacenis of bal- 
loons and kites during the next year should take place, as has 
been the case this year, on the nrat Thursday of every month, 
and that at least one of the balhns-sondts liberated at any station 
should be sent up one hour before sunrise in order that its 
records may not be affected by solar radiation, and alio that 
the balloon may be seen when it falls to earth in the early 
morning. The Richard thermograph, with Teisserenc de Bort’s 
insulating device, should be used, and the Hergesell instrument 
having a lube of German silver, instead of the Bourbon lube 
filled with alcohol, was also recommended on account of its sen- 
sitiveness and durability Ascensions at other hours and with 
dUferent apparatus are discretionary. The president. Prof. 
Hergesell, m summing up the results of the Congress, which he 
regarded as eminenily satisfactory, laid special importance on 
the meteorological kite flights that were proposea over seas, 
lakes and mountains, and hoped that the British Government, 
by similar work in India, would help in the investigation of the 
great Asiatic monsoon region A grant of money was requested 
from the (icrman Government to enable the Prussian Meteor- 
ological Institute to cooperate with the writer in his proposed 
investigation of (he atmosphere over the Atlantic Ocean. It 
was announced ihat in order to facilitate international re- 
searches in scientific aeronautics, the formation of an organis- 
ation, sustained by the vaiious European nations, would be 
attempted 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Oxford — Ax election will be held at Brasenosc College in 
March, 1903, to an ordinary fellowship, of the value of 200/. a 
year, tenable for seven years, after an examination in the subjects 
recognised in the Honour School of Animal Physiology. Weight 
will be attached to work exhibiting research in some subject of 
physiological study. 

The electors to Dr Lee's readership in chemistry will 
appoint a reader in January, 1 903, and they invite candi- 
dates to submit their names and qualifications before January l 
The reader must lecture in two at least of the three University 
terms, and, _in addition to the duties performed for the Univer- 
sity, he may'be required, as an oflicial student of Christ Church, 
to take part in the educational work of the house by giving 
lectures or other instruction in chemistry and directing the work 
of the chemical laboratory, 

Convocation has granted 200/ to the Wykeham professor of 
physics to defray the expenses of fittings for his laboratory. 

CamiihiD(>e. — The reader in geography and the lecturers in 
ethnology and geology have arranged for a senes of lectures 
and practical courses to serve as a training for persons wishing 
to undertake exploration or desirous of contributing to our 
knowledge of foreign countries. The senes will be held during 
the I^ent term, and will include history of geographical dis- 
covery, principles of physical geography, map-making and 
map-reading, and geography of Europe, by Mr. Oldham , 
anthropogeography, practical ethnology, by Prof. Haddon ; 
gcomorphology and geology, by Mr Marr ; plane table and 
photographic surveying, by Mr Garwood ; and elementary 
astronomical surveying, by Mr Hinks The courses will be 
open to members of the University and others The fee for all 
is 3/ 3J. Further particulars may be obtained from Prof. 
Haddon, Museum of Archa:ology, Cambridge. 

A syndicate has been appointed to considerjwhat changes, if 
any, are desirable in the regulations that affect the mathematical 
portions of the pass examinations of the University, in particular 
of the previous examination The members of the syndicate 
are — The Vice-Chancellor, Mr. C Smith, Prof, Forsyth, Dr. 
Hobson, Mr. W L Mollison, Mr. C. A. E Pollock, Mr. 
W. Welsh, Prof G. B, Mathews, Mr S Barnard, Mr, W, M. 
Coates, Mr. E T. Whittaker and Mr. A. W, Siddons. It is 
probable that the syndicate will recommend changes analogous 
to those which have been introduced in connection with the 
University local examinations, especially u regards the 
dominance of Euclid. 


Decemb^k II, 190a] 


NA TURE 


141 


The council of UniverBity College, Liverpool, has appointed 
Major Uonald Rosa, CB , F R S , to the Sir Alfred Jonca ch^ir 
of tropical medicine and pirnsitoloey, recently founded with the 
aid of special subscnpliona to the University fund. 

At a meeting of the general committee of the Principal 
Vinartiu Jones memorial fund, recently heldat University College, 
Cardiff, It was decided to raise a fund of 1000/ to erect a statue 
to the memory of the late principal To carry out this object 
and to raise the necessary funds, an executive committee was 
Appointed. 

An a meeting of business men of Manchester and district held 
on Monday, the Lord Mayor being in the chair, the following 
resolution was unanimously adopted — "That the increasing 
competilion and keenness of modern business life and its 
greater complexity call for a more ihormigh mental training of 
jiersons aspiring to be heads and managers of commercial and 
industrial establishments, and that this meeting heartily approves 
of the further development of ihe higher education bearing on 
commercial life now provided in ihe Owens College by the 
establishment ol a I'acuUy of Commerce on the lines of the 
draft scheme now Hubmitted ” 

The prizes and certificates were presented to successful 
students of the Northampton Institute, Clerkenwell, on the 
evening of December 3, by the Lord Chancellor The principal, 
Dr Walmc^ley, reported a marked improvement during 1901 
over the previous year in ibe number of medals and exbibilinns 
gained in open compcliUon by his students Before the present 
fttion of prizes, the Lord Chancellor said, in fhe course of a 
short address, that suitable technical education would enable the 
commerce of this country to achieve again the reputation which 
m some aspects had been diminished in modern times In this 
matter, foreigners had lieen assisted by iheir Governments and 
had been provided with educational establishments at the ex- 
pense of tneir countries, 

Tiif fifth annual London conference of science teachers will 
be held on January 9 and 10, 1903, at the SoiUh-Wejjtern Toly 
technic, Chelsea. At llie first meeting, the chair will he taken 
by Mr Henry Ward, chairman of the London Technical 
Education Board, and addresses will be delivered by Mr 
Usherwood, on the experimental Leaching of geometry, and by 
Mr. Frank Castle, on the teaching of woikshop mathematics Sir 
William Anson will preside at the second meeting, and addresses 
on the teaching of geometry will be given by Messrs S O 
Andrews, W. I) Eggar and A W Siddons Prof Farmer, 
F R S , will be the chairman at the third meeting, when 
experimental plant physiology and the rational teaching of 
botany will be the subjects taken up by Mr. H B Lacey and 
Miss Lilian Clarke respectively Prof Callendar, F R S , will 
lake the chair at the last meeting, when an address will be given 
by Mr Ncwlh on experimental illustration in the leaching of 
chemistry, and one by Mr Busbndgc on making lantern slides 
Free admission to the conference will be granted to as many 
teachers as the room will accommodate, and application for 
tickets should be made to Dr Kimmins, Dame Armstrong 
House, Harrow-on-the-HilI, or to Mr C. A. Buckmaster, 16 
Ileathfield Road, Mill IIill Park 

Wb announced last week that the name of Sir John Williams, 
Bart , had been mentioned m connection with the vacancy 
caused by Sir Michael Fostci’s resignation of bis seat in Parba- 
ment as memlwr for London University Since then we ha\e 
received a circular containing the invitation sent by a com- 
mittee of graduatl^s to Sir John Williams to become a candidate 
for the vacant seat, and the reply in which he accepts it. After 
referring to the new conditions of work of the reorganised Uni- 
versity of London, Sir John remark*^ in his reply to the chair- 
man of his committee, Sir J F Rolton — " For the further 
development of the teaching side of the University and the 
reali^Lion of our expectations with respect to its work, the 
creation of schools of original research is necessary. The gifts 
generous donors do not and will not suffice to meet the 
cji^nseR which they will entail, and I am of opinion that such 
schools form fitting objects of support from the State. Such 
establishments are a necessity for the growth of that scienlific 
learning which is essential for the progress of trade and ihe 
prosperity of the country, as well as for the education of the 
community Questions of public health — the prevention of 
epidemics, Ihe securing of efficient vaccination, the housing of 
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the people, the suppi) of unpolluted water, the disposal of 
refuse — engage the attentfon of Parliament from time to lime: 
questions in the discussion of which the knowledge of those 
who have been trained in the laws of healih and disease, and 
iheir application in practice, will prove of great value To such 
I would give nty earnest attention ” Sir riiilijj Magnus has 
been asked by .in influential body of graduates rr jirescnting 
educational insiitulions to become a candidate for the seat, and 
has accepted the invitation Both Sir John Williams and Sir 
Philip Magnus would give general support to the present 
(iovernment as Unionists, 

The following announcements of gifts to higher education 
in the United Stales have licen made in Siietfic since the 
beginning of September . — Mrs Phrebe Hearst's gifts for 
archaeology and anthropology at the University of California 
amounted to iir.rxx) dollars during the last academic year 
'Ihe University of Pennsylvania has received 100,000 dollars 
from Dr W and Clarence H Clark for a cIilUt in Assyn- 
oldgy, to which l)r flilprccht has been appointed Dr and 
Mrs C A Herter, of New Vork City, have given 
dollars to Johns Hopkins University l)r Howard A Kelly 
has given 10,000 dollars for an extension of the gyn.rcoiogical 
ward of the Johns Hopkins ffospilal Mr John D 
Rockefeller has offered to give 500,000 dollars to Teachers' 
College, Columbia University, on condition that the sum of 
440,000 dollars be collected from other sources — 190,000 dollars 
to pay the oul standing debts and 250,000 dollars for further 
endowment The college has received from Mr and Mrs B 
Everett Macy 175,800 dollars for the increase of the endowment 
funds and 98,709 dollars for the completion of the Horace Mann 
School Princeton University receives 140,000 dolbars under 
the will of the late Mrs Susan Dod Brown The bequest to 
llie Princeton Theological Seminary made by Miss Mary 
WinLhrop, of New York, amounted to 1,400,000 dollars Vale 
University receives about 171,000 dollars as the residuary 
legatee of the estate of Mr E. W. Snuthworth The Ohio 
Wesleyan University receives 150,000 dollars under the will of 
the late Mr Francis B Loomis, of Cincinnati , and Vassar 
College receives 10,000 dollars by the will of the late Mr 
Adolph Sutro, of San Francisco Clark University will rLCeive 
the sum of 1,577,000 dollars from the estate of the late Jonas tx 
Clark This ts in addition to the 500,000 dollars already paid 
on account of the collegiate department These gifts and 
promises cover a period of three months and only include those 
known to have oeen made, yet they amount to nearly hvc 
million dollars, that is, about one million pounds 


SOCIETIES AND ACADEMIES. 

Lonpon. 

Physical Society, November 28 — Prof S P Thompson, 
president, in the chair — Prof Perry read a paper on a slide-rule 
for powers of numbers Soon after the reading of Mr Lan- 
cliesier’s paper in 1B95 — the radial cursor anew addition to 
the slide-rule — Prof. Perry made slides to assist in computing 
Hi'*, where m and n are any numbers He then came to the 
conclusion that no great accuracy was obtainable; but on trj mg 
the method again, he has leccnily found that it is very con- 
venient and sufficiently accurate for gaa- and steam-engine work 
These compulations can be made with a table of values of log 
(log m) used in conjunction with an ordinary table of loganthm<;. 
Ill the rule exhibited, ihe D line la replaced by a scale such 
that the distance from the mark 10 to the mirk m represents lig 
(log m) to the same scale of measurement as that to which 
the distance from 1 to h on the C scale represents lug n The 
values of m range from 2 to 1000, and thot:e of rt from I to 10 
or from 1 to 1 used backwards. The author showed how, wiih 

one operation, the rule could be used to find the value of m'*, 

1 

«i'*, and the logarithm of any number to any base If the 
answer on scale D is less than z or greater than zooo, or if 
ihe exponent /# is negative, indirect methods involving two 
operaiions arc necessary Prof Perry has replaced the ordinary 
D line by the log log scale, because in his opinion this line is 
ihc One least used by workers with the slide-rule The use of 
the log lo^ scale was described by Roget in 1814, and the 
aulhor°B object in bringing the matter forward lies m the &ci that 
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Dr. Rogei’s Mpfir icems to be almost unknomni and it is only 
in these moaern days that the computations for which he in< 
vented the rule have to be frequently made. — Prof. H. L 
Callendar exhibited a lecture experiment for the determination 
'of the mechanical equivalent of heat The experiment was 
carried out with a modified form of the apparatus exhibited and 
described by Prof Callendar at the meeting of the Physical 
Society held on June 20. 

Geological Society, November 19, — Prof. Charles Lap- 
worlh, F.R.S , president, in the chair. — The Semna CiUaract 
or Rapid of the Nile, a study m river erosion, by Dr. John Ball 
Inscriptions placed on the rocks at Semna, between the second 
and third cataracts, under the twelfth and thirteenth dynasties, 
serve as a mean>> of gauging the local changes due to nver- 
croslon during a period of about 4200 yeais. liorner, in 1850, 
came to the conclusion that “ the only hypothesis which could 
meet the requirements of the facts observed would be either 
Che wearing away of a reef or barrier at the place in question — 
^ process requiring too long a period — or the existence at some 
-distant period uf a dam or barrier, formed perhaps by a landslip 
of the banks at some narrow gorge in the river's tiack below 
Semna." The author is in favour of the former explanation 
Hapid erosion with the formation of pot-holes is observed to 
be now taking place, and the author calculates that if 200 
cubic metres (approximately 500 tons) of rock per year has 
' been removed from the barrier, the lowering of it would amount 
to 2 millimetres a year, or in 4200 years 7 9 metres, the depth 
of the present river below the lowest group of inscriptions 
dating from the hme of Amenemhat IH The yenily discharge 
of the Nile past Semna is nearly 100, ooo million tons of water, 
and the author considers that the removal of 500 tons of rock 
under existing conditions in a year is not only not impossible, 
but highly probable, as all this erosion only amounts to 5 milli- 
grams of rock per ton of silt-laden water This erosion is com- 
pared with the classic instance of the Rivei Simeto m Sicily 
At Assuan and SilsiUa, the river has suffered considerable lower- 
ing within geologically recent times, probably brought about 
by the removal of Long pre-existent hard barrierb The sluices 
of the new dam at Assunii may in the future give a quantitative 
determination of ailt-ero<;ion in granite, and it would appear to 
be not difficult to ascertain at Semna the rate of pot holing 
The formation of new pot holes l 4 feet deep, in an artificial 
channel in rock in Sweden, hn^ been observed to Lake place in 
eight or nine years, and the author hopes 111 future to attempt 
some measurements of this kind at Semna — Geological 
lotcs on the North-West Provinces (Himalayan) of India, by 
Mr. Francis J Stephens The country examined extends in a 
north westerly direction .icross the line of strike, from the 
borders of Nepal and South-eastern Kumaon to north of the 
Alakmunda River in the vicinity of Badrinath and the Marra 
PasH The summary of the author's observations leads him to 
suppose that there are at least three distinct limestone or cal- 
careous senes in Kumaon and Garhwal, and that schists and 
quartzites, with sex era! isolated patches of granitic rock, form a 
l.irge part of the remaining formationii Tia and tourma- 
line. by Mr Donald A MacAlislcr The author gives & 
possible explanation of the reactions by which tin oxide could 
be separated from solution m magmas containing alkaline 
borates 

Mineralogical Society, November l8 — Dr. Hugo MUller, 
I' R S I president, in the chair. — Mr 1 * E. Lamplough con- 
tributed a note on proustite crystals, on some of which an 
.unusual trigonal pyramjd {7J3j is the dominant form, and on 
others the pyramid ^944) These forms are associated with 
rjioo}, cjoii}, »|20T), alioT), and in one case with {iTy 7 
— Prof W J Lewis described crystals of mispickei and iron 
pyrites from the Btnnenthal, and crystals of quartz and sphene 
from the Ofenhorn. — Mr, R II Solly gave an account of various 
minerals from the Lengenbach, Btnnenthal. These included 
large crystali of baumhauente differing in habit from those 
previously described by him and exhibiting several new forms, 
an unique crystal of binnite weighing more than 8 grams, and fine 
specimens of difrenoyaite partially covered by minute crystals of 
oeligmannite On the latter, ten new forms were observed, and 
from measurements made on twelve bnlliant crystals the axial 
ratios were determined to be a ;(r=0'92332 ; i : o'ByijS. 
The presence of copper was detected and the streak was chocolate- 
brown. Mr. Solly also discussed the crysUllography of a pre> 
Vumably new mineral from the Lengenbach 1 five minute but 
brilliant crystals of which were found on a crystal of rathlte. In 
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these ciyilali, no plane or axis of srametry could be determiiflef 
and each crystal was grown in a different poaition. — Mr. G. n> 
Herbert Smith exhibited a special form of protractor, and describi^ 
the method of using it for plotting poles on a sphere in gnomonij 
projection and for determining the angles iMtween poles and 
between zones graphically from the diagram. — Mr G. T. Prior 
discussed the connection between the molecular volumes and 
chemical composition of some crystali ographically similar 
minerals. He pointed out the chemical relationships (similarity 
in form of the chemical molecule with approximately the same 
number of atoms) of the members of the hamlinite-l»udantite- 
jarosite group of rhombohedral minerals and showed that the 
molecular volumes exhibited an approach to equality. In the 
case of several sets of cryslallograpnically similar minerals, it was 
found that when the chemical formula were made similar in form 
by taking suitable multiples of the simplest formulx, then the 
molecular volumes calculated for these new formula; were ap- 
proximately equal On this principle, from the crystallographic 
similarity of rutile to zircon, of anatase to calomel and of 
brookite to tantalite and wolfram, the following formuke for the 
three forms of titanic acid were deduced, viz rutile (T1.JO4), 
anatase (Ti^Og), brookite (TiflOj^) — Mr. Prior also contributed 
a note on phonoliiic rocks fiom St Helena and Ascension 
These were compared with similar rocks from the Great Rift 
Valley and from Abyssinia, and the striking uniformity of the 
volcanic rocks of the African continent was pointed out It was 
suggested that this was only a part of a wider generalisation 
according to which the volcanic eruptions of the great Atlantic 
volcanic chain (including its two transverse European branches 
and the minor chain down the east side of Africa) are charac- 
terised by the association of basalts and alkali-rich phonolitic 
rocks, whereas andesites are the prevailing lavas of the two great 
Pacific chains, — ^Mr L J Spencer described the crystalline form 
of carbides and silicides uf iron and manganese, crystals of which 
had been placed at his disposal by Mr j E Stead He showed 
that crystals of Ihc metallurgical products, spiegcleisen, ferro- 
manganese and silico-ferro-manganese, uf which the general 
chemical formula is (Fe,Mn)|,(C,Si), are of two kinds — (i) 
rhombic with a pnsm-angle of 67^" , (2) anorthic with a prism- 
angle of about 60“. 

Linnean Society, November 20 — Prof S H Vines, F R S., 
president, in the chair — Mr R Morton Middleton, gave 
an account of the dissertation by Linnxus on iacfrtina, 

annotated by the author, which he had found in a dealer’s pos- 
session and since then had been presented to the Society by the 
treasurer — Mr W C Worsdell showed a senes of anomalous 
virescenl flowers of Helenmm auiumnaU, six strong plants 
in the garden at Friar Park, Henley, the residence of the 
treasurer, being thus affected — Mr. H E II Smedley ex- 
hibited large wax models of the fosall seeds of Stephanos per mum 
akentotdes and Lagcnosloina, the latter occurring in the Lower 
Coal-measures of Lancashire ; he also showed a model of a recent 
Cycad for cumparison - -Rev. T R R Slcbbing, F R S., V P , 
having taken the chair, the president reminded the Society that 
exactly a year ago he had the honour of giving an account of 
some observations upon the action of the enzyme contained in 
the secretion of Nepenthes. That enzyme, he then explained, 
not only possesses the property of pepionising the higher 
proteids {e.g. fibrin), but is also proteolyuc, decomposing the 
proteid molecule into non-prnteid nitrogenous substances such 
as leucin and tryptophane. The proof of this 19 afforded by the 
fact that liquids containing proteids that have undergone digestion 
give the tryptophane reaction , that is, a pink or violet colour 
on the addition of chlorine-water Since that time, many other 
plants have been investigated with the object of ascertaining, (i) 
whether or not a digestive enzyme were present, and (2) of 
determining the nature of its action In almost all cases, the 
presence of a proteolytic enzyme has been demonstrated. The 
experiments definitely establish the fact that an enzyme which 
actively proteolyses Ihe simpler forms of proteid is present in 
all pans of the plant-body But the question as to tne precise 
nature of this enzyme still remains to be answered. Where 
proteolysis is accompanied by pep tom sat ion, it may be inferred 
that the enzyme is allied to the trypsin of the animal body. 
Where no peptonisation, but only proteolysis, can be detected , 
it seems probable that the enzvme is allied to the ercpiin recently 
discovert by Cohnheim in ttie small intestine. Possibly more 
than one enzyme may be active in certain cases. The conclusions 
arrived at depend entirely upon the trust to be placed upon the 
tryptophane reaction as eviaence of proteolyns, From what is 
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known as to itii chemical compoBltion and as to the conditions 
of iU fornatloD lo digeiLion, there can be no doubt that trypto- 
phane u a product of the disruption of the protcid molecule. 
The point that had more particularly lo be determined was 
whether the substance givinf; the colour- reaction with chlorine 
to these expenmenta is really tryptophane The isolation of 
tryptophane is a difficult process, and was not ailempted. The 
chemical identity of the substance is, however, established by 
the fact that its chlorine compound was found lo (;ive the same 
absorption spectrum as docs that of tryptophane, namely, a band 
in the green on the yellow side of the thallium line — Mr A (■. 
Tansley gave an account of the relation of histogenesis to tissue 
morphology, dealing with a few points bearing on the relation 
of histogenesis at the apex of the stem in the rteridophyla lo 
the morphology of the tissue regions in the adult stem — Mr 
L. A Boodle /ollowed with a paper entitled " Stelar Structure 
of SchiE^a and other Ferns ” 

Duhi IV 

Royal Iriah Academy, November 10 — Prof. R Atkinson, 
president, in the chair —Sir Kobeil Ball, h R S , communi- 
cated a paper on the reHection of screws andfallicd questions. 
Let there be any system of straight lines and take any arbitrary 
plane S Let P be a point on one of the straight lines, and let 
fall a perpendicular PT upon the plane S Produce PT to P' 
50 that P'T = PT. Then the point P' is ihe reHeclJon of P- If 
we repeat this process for every point of the original system of 
■.tiaignt lines, we obtain the reflected figure The fundamental 
iheorem is as follows - — The reHection of two reciprocal screws 
also forms a reciprocal pair provided the signs of Ine pitches of 
both screws be changed From this we deduce the following 
iheorems (i) The reRcctionsof a set of corcciprocal screws also 
form a set of coreciprocals ; (2) the reflection of an fj-system of 
screws is also an «-hyslem — Dr. R F Scharlf read a paper on 
the Atlantis problem After dwelling upon the historical aspects 
concerning the former existence of a continent beyond the 
Strait of Ciibraliar known to the ancients as “ Atlantis,” Dr 
Scharff referred to the attempts which had been made to solve 
this problem from a faunistic point of view He disagreed with 
Dr Wallace in hia opinion that the fauna of the Atlantic 
Islands had been clenv^ from occasional means of dispersal, 
and contended that the origin of their fauna was mainly due to 
former land-connections with Portugal and Morocco The 
paper also dealt with the wider quesiion of the existence of a 
[and-conneclion between the Old World and the New in the 
i^amc latitudes, the author maintaining that such a land bridge 
had persisted until Miocene times — Prof C J Joly read a 
note on the niulti^lincar quaternion function in relaiion to pro- 
jective geometry. When a quaternion is interpreted as n point- 
symbol, the equation represents the general homographic 

transformation in space from one set of points r/ to another set 
/>, / being a linear quaternion function Also if y' is the conju- 
gate ofy, the equations Syf /-/)//'“ o, represent 

the general quadric surface and the general linear complex 
Starting from these results, which were communicated to the 
Academy last year, the author proposes to consider the bilinear 
funcLion y(/y). The equation represents a honiographic 

transformation when e is regarded as a constant quaternion, 
and hy varying a four-system of homographic transformations 
15 obtained the properties of which may be easily studied The 
equation p=j{qi^) represents the general quadratic transform- 
ation trom a bilinear function f{pq\ five other fundamental 
functions may be obtained , the first and second conjugates, viz 
the conjugates with respect to p and to q \ the ptomutiiU f{qp')x 
and Its first ^nd se£ond conjqgates The equation ^qj\qq )--0 
represents the general cubic surface, and associaled wiih this 
surface arc systems of linear complexes S^/(/y) = S«/^y/), just as 
the linear complex and the quadric are connected with a 
single function The trilinear function f{pqr) leads to similar 
results In particular, if a and b are two constant quaternions, 
the equation p—f\a^ b, q) represents the complete group of 
linear transformations, any particular transformation being 
determined by suitable values of a and b. 

Paris. 

Academy of Sciences, December i. — M Bouquet dc la 
^rye in the chair. — On the temperature of inflammation and on 
( me combuiUon in oxygen of the three varieties of carbon, by 
M Henn Moiiian, The temperature at which carbon enters 
f active combustion with oxygen difTcri with the vaiiety of 
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carbon, being higher as the carbon is more polymerised. 
Diamond becomes incandescent in oxypn between 800° and 
875° C , graphite between 650' and 700 C , amorphous carbon 
between 300'' and 500° C , but in each case the visible combus- 
tion is preceded by a stage during which the carbon is oxidised, 
this action taking place with a velocity which decreases the 
lower the temperature Amorphous carbon is slowly oxidised 
in either moist or dry oxygen at a lemperalurc as low as icxd"C 
— Fxpenmental researches on adrenaline, by MM Ch Bouchard 
and Henii Claude Experiments earned out wilh rabbits 
showed that the injection of o 5 milligram of adrenaline per 
kilogram of body weight, and in one case ah little as o 2 milli- 
gram, was rapidly fatal The animals survived a dose uf 
o 1 mgr. per kilogram, and it was found possible, by gradually 
increasing the amount injected, to diminish the susceptibility to 
the toxic effects of the adrenaline — The heart in Us normal 
slate and during pregnancy, by MM f'h Bouchard and 
Balthazard The orthogonal proiection of the heart was traced 
by the aid of the X-rays and a fluorescent screen in forty-nine 
subjects, and a preliminary table of the results is given. — Obser- 
vations regarding physiological injections, l>y M Yves Delage 
The injection of colouring matters such as ammonium carminate 
and indigo carmine for localising with precision the excretory 
functions is regarded as being likely to lead to fallacious con- 
clusions The colouring matters used are not normal excretion 
products, and because in certain animals some of these sub- 
stances are eliininaled by the normal organs of secretion, it does 
not follow that this is always the case The line of argument 
strictly followed out would even lead to the conclusion that the 
nervous system is excretory because iL fixes methylene blue — 
On the Laplace-Abel integral, by M (i Miltag-Lelflcr — On the 
conditions necessary for the stahibiy of equilibrium of a viscous 
system, by M P Duhtm — The tracing of pressure curves, by 
M E Vallier ™M Deslandres was elected a member in the 
section of astronomy in the place of the late M Faye —On 
some consequences of certain developments in senes analogous 
With trigonometric exjiansions, by M W Stekloff —On some 
congruences with several unknown*-, by M R I.ievavasseur — 
On a generalisation in continued fractions, by M Auric — On 
uniform iranscendentals, defined by differential equations of 
the second order, by M K Liouville — A method of evaluating 
temperatures in the thermodynamic ceniigrade scale, by M 
Ponsot The method suggested by M Pellat requires the 
simultaneous measurement of three magnitudes, the electro- 
motive force of a thermoelement, the Peltier effect at one of 
the junctions and the Icmpcr.iture of this junction in an 
ordinary ihermometric scale 1 he method suggested by the 
author is simpler as the latter determination is dispensed 
with —The acceleration of gravity on the mean parallel, by 
M I Collet — On the composition of gaseous hydrates, by 
M de forcrand Bj the applicalion of the Lhermorl) namical 

method indicated in previous papers by the author, the 
probable fonnuliL of the hydrates of various gases are calculated , 
in nearly all cases, the hydr.atc ha^, six molecules of water. — The 
transforinalion of pyrophosjjhoric acid into orthophosphoric acid, 
by M H Giran By cooling syrupy pyrophosphonc acid down 
to - 10" C for three months, ihc acid was obtained in the crystal- 
lised form, and this was used for new ihermochemical determin- 
ations — Manganese aluminate, by M Em. Dufau By heating 
a mixture of alumina and oxide of manganese in the electric 
furnace, an aluminate ideniical ^vlththat previously descnlied 
by Ebelinen is obtained, which on analysis proved to have the 
composition AI^O^Mn It formed clear yellow transparent 
octahedral crystals, and although stable under conditions of 
ordinary temperature, is readilj oxidised when heated in con- 
tact with air -^On the estimation of manganese, by M II 
Baubigny An account of the precautions required for the 
estimation of manganese in acid solution by means uf ammonium 
persulphate — The action of bromine and cbloiineon the mono- 
niiro-veratrols, by M H Cousin. In Lhia paper, the consiUutionul 
formulee of a certain number of trisubalilulcd derivatives of 
pyrocalechol and its methyl esters are determined, and two 
new nitro-derivativcs are described — On the reduction of acelol, 
by M Andre Kling. The action of several reducing agents upon 
acetol was studied under various conditions, and the results lead 
the author lo conclude that the constitution usually assigned to 
this coiDpound is nut correct, and that Us constitution is better 

explained by the formula QOH, CH2 —The action of 
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fatty aminea upon the dibenzoate of ethylenci by M. Marcel 
Deacud^. — The action of halctfcn eaters upon ammomm thio- 
sulphocarbamatei byM. Marcel Del^pine. — On the ichthyological 
fauna of the fresh waieri of ^rneo, by M. L^on Vaillant. — On the 
fishes of the Chondrostome group in the fresh waters of France, 
by M. Louis Route, — The morphological and anatomical variations 
presented by the gizzard in some Colcoptera, by M. L Bordai — 
On the polychdal annelids in fresh water, by M. Ch Gravier 
Eacretion in the Cirripedes, by M L. Brunt z —The application 
of a character of ethological order to the natural classification » 
by M L. Matruchot. — The distribution of sphmrulins in vegetable 
familieBp by M Lolms Petit — The present state of the volcano 
of Martinique, by M. Lacroix — On the evolution of the 
spermatid in the Notonata glauca^ by MM. J. Pantel and R, de 
Singly — On the presence of paianucleolar acid corpuscles in the 
cells of Locu^ nigcr and Locus coeruUns^ by M. G. Marinesco — 
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PROF G /GUO LI’S COLLECTION ILLUS- 
TRATING THE STONE AGE. 

Maleriah per lo Studio della Eii\ della Pietra'' dat 
tempi preistorici aW epoca afiuale. Ori^ne e s^oiluppo 
della mia colles/one- Hy Enrico Hillyer Cjiglio]i. 
Pp. 248 (Florence S. Landi, 1901 ) 

T he publication of a detailed description of ihe 
private collection formed by Prof Enrico Giglioli 
IS a welcome and important event, and one to which 
students of archfeology and ethnology have long looked 
forward Even to those who have not enjoyed the 
privilege of visiting Prof. Giglioli at home and seeing his 
treasures, il has been known by many indications that a 
scientific collection of no ordinary calibre was being 
brought together by the energetic professor The actual 
wealth of material accumulated, as revealed by the 
present publication, is, however, somewhat startling, and 
one can but admire the perseverance and success with 
which he has pursued his hobby. One must refer to his 
studies and investigations in the fields of archteology and 
ethnology as a hobby^ since Prof Giglidi is a zoologist by 
profession, his official time being occupied in his pro- 
fessorial duties and his work as director of the important 
Zoological Museum in Florence His private collection 
and the studies connected with it are the results of his 
leisure lime labours, and one may readily infer that he 
has never indulged in that doubtful luxury an idle 
moment.’* “ Chi vive lavorando non ha mat tempo ab- 
bastanza,” he laments, but he has utilised his available 
time to the utmost, by methodically devoting his day- 
time to zoology and his evenings to his collection In 
the formation of his very extensive collection, he has 
kept always in view the definite object with which in 
18B3 he commenced to collect His primary aim has 
been throughout to elucidate so far as possible the " Age 
of Stone’* by means of comparative study ; and to this 
end it has been his endeavour to secure as complete a 
collection as possible of objects illustrating, not only the 
life and arts of prehistoric Stone-age man in all countries, 
but also the conditions of culture of recent savage and 
barbaric races, whose developmental progress has from 
various causes been arrested or retarded, and who, there- 
fore, may be regarded as sumnyaU from various early 
stages in the general development of the human race. 
The bringing together of archxological and ethnological 
material into close association for purposes of scientific 
study, to the end that the specimens m the one class may 
serve to elucicTate those in the other, has now long been 
recognised as of the greatest scientific value Colonel 
Lane Fox and Mr. Blackmore were early pioneers in this 
field of inquiry, and the lessons which they taught still 
hold good and are increasingly appreciated 

Prof Gigliolj's publication is primarily a descriptive 
guide to his private collection, drawn up methodically 
under geographical headings and subheadings. The work 
IS, however, more than a mere detailed catalogue, as its 
scientific value is enhanced by a running commentary of 
considerable interest to the archaeological and ethnological 
student. While approving the general form and scope of j 
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the work, one cannot but note one serious defect, lending 
greatly to reduce the utility of this otherwise valuable 
guide. There is no index to contents A work of this 
nature should ccrLaijily be furnished with a good index ; 
It should, in fact, be doubly indexed, on the one hand 
under geographical, and on the other under subject head- 
ings The labour qf producing the index would be well 
repaid by the appreciation with which this important 
feature would be received, and we may siill hope that 
the author will issue an index in full which may be bound 
up with the work. There are several very fair illustra- 
iions in the text It would be impossible within the 
limits of a short notice to give an idea of the richness of 
this collection. Many of the rarer objects are represented 
by good senes, as, for instance, the New Zealand hei 
tiki, of which there are ten of nephrite, one, perhaps 
unique, of diorite, and others of bone. There are no 
fewer than 177 ioki or stone adzes from the same region. 
Witness also the remarkable senes of hafted stone axes 
from South America and the ihirly-two ceremonial adzes 
with elaborately carved handles from Mangaia. Among 
the less rare forms, the numbers run high, and there are 
no less than 325 stone adzes and chisels from the New 
Guinea region both the art of war and the arts and 
industries of peace are well illustrated Many of ihe un- 
common localities which are included in theveiy com- 
prehensive list of carefully localised specimens are but 
very rarely represented in even the more important 
museums, a fact which would of itself place this collection 
in the front rank In his descriptions, Prof (/iglioli has 
given brief notes upon the races and tribes dealt with 
their geographical position. A:c Wherever possible, he 
has given the native names of the objects, and details as 
fo manufacture and other points of interest are touched 
upon, rendering the work (especirilly if indexed) a valuable 
book of reference to ethnologists and collectors 

One may readily endorse the hopes expressed by the 
maker of this remarkable collection that it may eventually 
find a permanent home in a public museum and be pre- 
served in Us entirety It would be almost a crime to 
allow the dispersal of a collection so complete and so 
systematically and laboriously brought together 


EXPLOSION MOTORS 

Les Moteurs d Explosion By G Moreau Pp. xii -h 
444 (Pans Libraire Polytechnique, Ch B^ranger, 
1900 ) 

Throne des Moteurs d Oas, By G. Moreau Pp 224. 
(Pans . Ch BtJranger, 1902 ) 

T he extraordinary developments which have attended 
^ the application of explosion engines to motor 
vehicles, and the rapidity with which the constructors of 
these light and powerful engines have earned their de- 
signs well within measure of practical perfection, forms 
one of the most noteworthy achievements of modem 
engineering 

The tune has, however, arrived when practice must 
be tempered with a sound knowledge of theory, in 
order that further advances along the existing lines of 
construction may be achieved 

With this object m view, M. Moreau has compiled two 

H 
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volumes in which the theory of explosion motors and the 
nature of the combustibles used therein are detailed in 
a thoroughly clear and systematic manner. The two 
volumes cover to a certain extent identical ground, but 
in the earlier work the subject is treated in its widest 
sense and the mechanical features of the motor vehicle 
as a whole are freely investigated ; while m the later 
work the author confines himself exclusively to the 
engine, and here brings the theory of the subject well 
into line with the latest developments in practice, at 
the same time indicating the directions in which further 
improvements may be arrived at 

In the earlier work, the opening chapter is devoted to 
purely theoretical considerations of motors operating with 
perfect gases, and the laws regulating the behaviour of 
^uch gases under varying conditions of pressure and 
temperature The imperfections of the gases actually 
available in practice are then considered, and the working 
-conditions of the various cycles which may be employed 
are investigated. A chapter is devoted to the question 
of the specific heats of gases under various conditions, 
the question of the rate of the explosion relative to piston 
velocity, and the losses in actual engines due to throttling 
at the inlet and exhaust, to the cooling of the cylinder 
walls and to heat rejected on exhaust , representative 
•diagrams are given and the total losses discussed. 

Three chapters are then devoted to questions connected 
with the mechanical design of engines and motor vehicles, 
such points as the movements of the piston, connecting 
rod and crank-pin, valve movements, frictional losses 
and the strength of materials being fully discussed 
All the chief orgahs of the transmission gear and 
special items such as axles, wheels, brakes, pneumatic 
tyres, carburettors and ignition apparatus are dealt with 
in detail, the author carrying his investigations in this 
portion of the work far beyond the limits indicated by its 
title The nature and properties of the various com- 
bustibles which are available for explosion motors are 
next fully considered, the author remarking with much 
truth on the extraordinary ignorance amongst constructors 
on this particular branch of the subject The work con- 
cludes with a comparison of trials of motors and auto- 
mobiles, and considerations relative to the most suitable 
cycle to employ, the author advocating a six-stroke cycle 

namely, admission, compression, expansion, recompres- 

sion, explosion, exhaust — the advantages gained being a 
better nnxture, re heating of the charge after it has en- 
tered the cylinder, and abstraction of heat from the 
walls, which would dimmish the loss to the cooling 
water 

la the more recent volume, which is based on a senes 
of lectures delivered before the Automobile Club of 
France, the functions of every type of explosion engine 
which may be employed on a motor vehicle are in- 
vestigated in a systematic manner. All the most im- 
portant points in the design of engines, such as the 
volume of the compression chamber relative to the total 
cylinder volume, the influence of the walls, of the periods 
of admission and exhaust, and of the propagation of the 
explosion arc carefully considered. 

The concluding chapter, which forms nearly one-third 
of the volume, is devoted to^ the nature of the combustibles 
which may be employed, to the best conditions for the 
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running of an engine and to investigations of the inertia 
of the reciprocating parts. 

The Subject in both volumes is handled in the clearest 
possible manner, and although higher mathematics is 
freely employed in every investigation, each step is so 
carefully traced that the author may be followed to his 
conclusions by all who possess a practical knowledge of 
the subject of explosion engines 

C. R D'Esterre 


MARIGNAC AND HIS WORK. 

(Euvres computes de Jean -Charles Galissard de Marignac. 
By E Ador Tome i , 1840-1660 Pp Iv -h yoiv 
(Geneve . Eggimann, n d ) 

T his edition of the works of Mangnac 15 prefaced by 
a biographical sketch by his son-in-law. Prof Ador. 
From this sketch, we learn that Marignac, a native of 
Geneva, came of a scientific stock , at the house of his 
uncle, Le Royer, he early made the acquaintance of 
distinguished men, of whom there has been no lack in 
his native town. Prdvost, De Candolle and Dumas' 
were frequent guests in Le RoyePs pharmacy, and from 
them young Mangnac imbibed that single-hearted devo- 
tion to science which so strongly characterised him 
began his career, not as a chemist, but as an engineer ; 
he was a pupil of the ftcole Polytechnique, and later of 
the £cole des Mines, at Pans His talents had so 
strongly impressed the French authorities, however, that 
long after he had ceased to be connected with France 
and had accepted his chair at Geneva, the French 
Government expressly granted to him the right to keep 
the title “Ing^nieur des Mines,'" in spite of his having 
ceased to be a French subject 

In 1840, when twenty-three years of age, he came 
under the magnetic attraction of Liebig and passed a 
semester at Giessen , and it bears high testimony to 
Mangnac's genius to find that after that short probation 
he was offered, and accepted, the much-coveted post of 
chemist to the porcelain factory at Sevres. He occupied 
the position only six months, and on receiving a call to 
fill the chair of chemistry in the Academy of Geneva (for 
the University had not at that time been created), he at 
once accepted, finding his life work in an academic career. 
As professor there, he lived and died, although in 1878 
he withdrew from active teaching Never robust, he 
succumbed gradually to an insidious disease, and he 
died in 1894, after a long and tedious illness, borne with 
the utmost fortitude. His lectures were models of 
method and clearness — indeed, these were the charac- 
teristic features of all his work — and his modesty, 
patience and perfect conscientiousness gained for him 
the esteem of the whole scientific world, testified by the 
numerous honours which fell to his lot 

His only researches in the domain of organic chemistry, 
no doubt suggested while in Liebig^s laboratory, dealt 
with phthalic acid and the action of nitric acid on 
naphthalene It was at Geneva that he began the senes 
of investigations on atomic weights which have rendered 
his name famous The inducement was to test Front's 
law ; and the ratio between the atomic' weights of 
chlorine, potassium and silver first occupied his attention. 
His attempts to prepare pure material for experiment 
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led hitn to undertake numerous subsidiary investigations! 
«ome dealing with isomorphism, some with the diffusion 
and specific heats of salt-solutions His researches on 
the double salts of fluorine and potassium with silicon, 
titanium, tungsten, zirconium, niobium and tantalum, 
and on the rare earths were all part of his scheme to 
ascertain the true relations between the atomic weights 
of the elements During the forty-five years of his 
scientific activity, he determined the equivalents of no 
fewer than twenty-eight elements Besides these labours, 
he added to our knowledge of ozone and conducted 
experiments with Foucault’s pendulum 

M Ador's sketch of Mangnac gives an interesting 
summary of this work, adding also a sketch of the part 
which he took in developing the modern aspect of 
chemistry, m adopting the now familiar means of de' 
ducing atomic weights from the equivalents determined 
by analysis. 

The present volume is the first of a senes of reprints 
of Mangnac’s original papers, most of which were pub- 
lished in the “Archives de la Socictt^ d'Histoire Natur- 
elle de Geneve ” The typography and arrangement 
leave nothing to be desired, and M Ador has conferred 
a benefit on his fellow-workers by the labour of love 
which he has so successfully carried out, and has paid 
the best possible tribute to the revered memory of his 
old master W R 


A MANUAL OF PHYSICAL GEOGRAPHY 
An Introduition to Physical in'Oi^raphy By Grove 
Karl Gilbert and Albert Perry Brigham Pp xvi -i- 
380 (London; Hirschfeld Brothers, Ltd, J902) 
Price 5r. net 

I T might reasonably have been supposed that there 
was no field in the United States for a new concise 
manual on physical geography. Yet the cooperation of 
one of the most original observers of geological phe- 
nomena with the practical teacher of geology 111 Colgate 
Dniversity has given us a book that we should be very 
sorry to Uy aside It has, like many of its rivals, been 
brought unmodified into the English market, where it 
will appeal to teachers rather than to junior scholars It 
would be, indeed, no more suited, with its wealth of 
American illustration, to European classes than Huxley’s 
description of the Thames Valley would be to dwellers 
on the Mississippi or the Hudson But in the continent 
of North America this little book should take a foremost 
place. The abundant photographic illustrations are ex- 
cellent and well chosen They arc not reduced, as in 
some small text-books, to blurred patches which suggest 
no natural landscape. The process-blocks seem to us to 
vary slightly in grain, whereby some of the smaller ones 
have been brought to a rare degree of delicacy ; the sand- 
ripples on the dunes in Fig. 83 will serve as an example 
To name two other suggestive pictures, the contrast of 
delta and cliff in Fig 37, and the geognostic details of 
the “creeping^* rock-surface id Fig 59, are especially 
well presented. 

The style of the text forces the meaning of the illus- 
trations on the reader The same firmness appears in 
Mr. Gilbert's “ Geology of the Henry Mountains " and 
Lake bonneville,” but the effect is there modified by a 
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far more classical terminology. Whether or no joint 
authorship is responsible for the diction in the present 
book, the result may be commended as a consistent work 
of art These short, direct, eminently English sentences 
are not easy to write, but are delightful to read and are 
perfect for their purpose. 

The current system of importing American books in- 
tact under the name of a London publisher leaves us, even 
m this case, with such spellings as “oxid" .ind “sulfur,’' 
and such antique words as “sled” While Prof. Brigham 
writes “ bowlder,” the joint authors, however, give us our 
own form, “ boulder.” “ (^len ” and “dale” may he, as 
stated on p. 28, “ somewhat poetic” in America, where 
“gulch” IS common, but they are fortunately familiar to 
every hillrnan m our islands Yet these are trifles in a 
book that appeals to us as much by its style as by its 
subject 

The authors conceive geography (p 1 3) as a compre- 
hensive knowledge of the earth, and their book as a first 
book of science, similar, wc take it, to Huxley's" Physio- 
graphy.” They attract attention to the features seen in 
any walk across the country, and correlate these with the 
striking phenomena of high mountain regions, volcanoes, 
and so forth, l^n p 209 the recent eruptions in Mar- 
tinique are judiciously introduced 

There 15 little e\pei iniental method in the book , the 
rain-gauge, for instance, is mentioned, without .any state- 
ment of how a reading can be made m actual practice , 
the chemical characters of limestone are given, without a 
hint of how the material may be interestingly dealt with 
by the pupil The teacher will, however, supplement the 
book in these matters, and its clearness of description 
cannot fail to give him new conceptions. What can be 
better, for instance, than the remark (p. 279) that " the 
ocean may be likened to a film of liquid clinging to the 
outside of a spoon” ? We should like to quote some of 
the more vivid passages, such as the contrast between 
life in the Alps and in the Rocky Mountains on pp 191-2 
We do not agree with the authors in iheir discussion of 
passes in the Pyrenees and Alps, or as to “the somber 
skies of (Germany” (p 195), when Baden and Bav.iria are 
referred to , but we should probably be far more at fault 
were we to illustrate — or, as the authors say, “illuminate” 

■ — a European text-book by remarks on Georgia or 
Colorado Gh^nvilixA J Colf. 


A PICTORIAL ARITHMETIC 
'1 he Modem Arithmetic Primary and Elementary 
Grades By Archibald Murray, A B (Harvard). 
Woodward Series Pp 30S fSt, Louis, USA 
Woodward and Tiernan Printing Co ) 

T his is a book for the use of a teacher of very young 
pupils. It IS divided into three parts Part i 
(82 pages) IS concerned with “ number exercises,” and 
consists of thirty-eight lessons, each one of which 
we may suppose to occupy the child for one day Each 
of these lessons consists of a senes oi questions or direc- 
tions given to the pupil, such as “hold up seven fingers," 
“ find, by using splints, the half of ten units,” dec A 
marked feature of this part of the book is the beautiful 
senes of coloured pictures of roses, apples, grapes, straw- 
berries, oranges, -finches, redbirds and other interesting 



ATA rURE 


[Dkcemiier i8, 1902 


148 


objects which it contains, while the interest and curiosity 
of the youngr pupil are further secured by a good drawing 
of a spider and his web, as well as by an excellent picture 
of a pair of bootP 

This part of the book deals, then, as the author says, 
solely with ideas of compansoti, measurement and count- 
ing. The extent to which we get in part i- may be 
inferred from the last two questions or problems in it — 

“ A hook cost 3 dimes, a pencil 3 rents, and a blank book 
3 nickels. How many cents did all three cost ^ Count 
from 1 to 30 ; from 5 to too by fives Count as high as 
you can by bund reds.’’ 

Part 11 treats of the elementary operations — addition, 
subtraction, multiplication, division — and the meaning of 
fractions (halves, thirds, quarters, d:c ) is gradually un- 
folded during these operations The pictorial melhoil is 
continued in this part, but the pictures are of the g^o- 
melncal kinds that we get by cutting out and folding 
paper, so that the measurement of simple areas and the 
nature of an angle are explained to the little learner 
Thus, one of the things here learnt by folding is that the 
sum of the angles of every triangle is two right angles 
Near the end of this part, the nature of a decimal is 
explained, and the extent to which the pupil has pro- 
gressed may be seen by the following, taken from the 
last lesson m part 11 — 

“At ihe rate of 56 miles per hour, how far will a 
tram travel in 5 6 hours ? A bookseller paid for 
books How many did he buy if each cost # j ^ " 

Part 111. treats of “elementary operations classified,” 
that 15 , the operations of part ii. are treated more in 
detail and the philosophy of the subject is expounded 
Near the end, the nature of ratio and proportion is ex- 
plained, instruments, such as a two-foot rule, b^ing 
employed Among the terminal problems in this part 
are the following . — 

“ Express 9 cu yd. as a decimal of a cord " (from 
which we conclude that the author does not antici- 
pate an early introduction of a thorough going metne 
system into America), “what is the sum uf ij, 

( and The rate of taxation of a city 19 li"' What 

tax must a citizen pay whose property is assessed at 

There are no answers supplied to any of the questions 
(except in two or three instances) throughout the book , 
It IS, as we have said, a guide to the teacher , the yemng 
pupils for whose instruction it is intended are not yet 
students. 

Of course, the American coinage, with which the ques- 
tions deal, would require alterations to render the book 
suitable to English use , but there is no doubt that the 
author has very skilfully conceived the nature of an 
effective process of teaching young children, and we 
think that the exact following of his course and method 
would prove to be productive of excellent results. 


OUR BOOK SHELF, 

The Trees^ Shrubs and Woody Chmbers of the Bombay 
Prendency. By W A Talbot, F L.S. Second Edition 
Pp XXV -H 385 (Bombay, 1902.) 

When Sir Joseph Hooker's " Flora of British India,” now 
completed, was undertaken, one of its main objects was 
stated to be to furnish a basis on which local floras could 
be constructed. India is so vast, its climatic features are 
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so varied, the economic requirements of its several 
provinces so diverse, that a general work like that of 
Hooker needs to be supplemented by local floras in which 
the special requirenients of particular districts can be 
fulfilled There is gratifying evidence to show that these 
requirements are in course of being supplied There is, 
for instance, the “ Forest Flora of the North-West,” by 
Sir Dieinch Brandis ; Sir George King is engaged on the 
“ Flora of the Malay Peninsula” , the “ Flora of Ceylon " 
was completed by the late Dr Trimen , and General 
Collett’s bonk on the plants of the SimU district has 
just been published We might cite many similar works 
from the pens of Prain, Clarke, Duthic, Watt, Kurz and 
others, but enough has been said to show that Sir Joseph 
Hooker’s aim is in process of fulfilment, and that the 
splendid botanical heritage handed down to us by 
Roxburgh, Walhch, Wight, Griffith and others is in no 
danger of being squandered, but is being utilised and 
extended by the labours uf the present race of botanists. 
When we bring to mind the fact that instruction in 
boian)', at any rale in systematic bot-any, no longer forms 
part of the curriculum in the education of medical 
students, and that complaints have been made as to the 
lack of interest felt in the subject by the majoniy of 
forest officers, this evidence of substantial progress may 
at least be adduced as a set-off 

The work before us is another instance of the same 
kind In form it is modelled upon Hooker’s “ Flor.i,” in 
substance it contains a “fairly correct” list of the 
indigenous ligneous vegetation of the Presidency, together 
with additional matter relating to distribution, bark, 
woods and economic products, along with a large 
number of vernacular names 

The book is in its second edition, and hopes are thrown 
out that the “next edition” will expand into a handy 
Bombay forest flora Actual use in the field or forest, 
or even in the herbarium, is needed to enable the reviewer 
to form a complete estimate of the value of such a work. 
It must suffice to say ihat the author’s method is good, 
and that it bears the impress of care and accuracy in its 
production 

La Gi^oloi^ie morale By Stanislas Mcunier, Professeur 

de Geologic au Must^um d'Hisloire Nalurellc Pp. 

VI + 336 , 42 woodcuts (Pans Alcan, 1903 ) Price 

6 francs 

In this volume. Prof Stanislas Meunier undertakes, for 
the International Scientific Library, a presentation of 
those branches of geological science not already dealt 
with in his “Experimental Geology” and his “Com- 
parative Geology," published in the same senes. 

In the introduction to the book, the author defines the 
ideas which have successively dominated geological theory 
during the nineteenth century as (i) the cataclysmal views 
of Cuvier , (2) the uniformitarianism of Lyell ; (3) the 
“ actualism ” of Constant Pn^vost ; and (4) the “ aciivism,” 
which he regards as the distinctive feature of modem 
geological thought 

In conformity with this latter point of view, the author 
then proceeds to discuss the three great causes of change 
in the earth's crust, namely, the central heat of the 
globe, the effects of pressure and the influence of the 
sun's heat Pursuing this deductive, rather chan induc- 
tive, mode of treating his subject, the questions next 
considered are the flexible earth’s crust, volcanoes, the 
action uf subterranean and superficial waters, the sea, 
glaciers, the atmosphere, and vital action. In dealing 
with each of these subjects, the originality of the author 
15 everywhere manifest, the examples and illustrations 
chosen being, for the most part, new, and often of a very 
striking character. 

In the second part of the work, which is entitled 
“Comparative Physiology of Successive Geological 
Epochs,” the effect of the several agencies enumerated 
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during past geological periods is traced, and here we 
have to notice (he same freedom from ihe stereotyped 
methods and matter of texl-books of geology which we 
have remarked upon m the earlier portions of the work 
Subjects like the cause of the formation of concretionary 
structures in rocks are treated at considerable length 
and with much skill, though, it must be confes-ed, with 
considerable inequality On the other hand, many 
important questions which do not happen to have been 
made the subject of special research by the author are 
treated in a superficial manner or altogether passed 
over, there being little obvious connection between the 
space devoted to various divisions of the subject and 
their relative importance 

As a work designed to attract the attention of a general 
reader and to stimulate the thought of more advanced 
students, the work is excellent But it is rather as a 
supplement to other books on Ihe subject than as an 
independent treatise that its value is most apparent, for 
it IS wanting in many of those features which aie neces- 
sary m a work which is designed to give a presentation of 
the present state of geological knowledge It \h unfortunate 
that the book is not provided with an index. 

T/i€ Students Handbook io the University and Colleges 
oj Cambridge First Edition, ( orrected to June 30, 
1902 Pp 468 (Cambridge Universiiy Press, 1902 ) 
Price 3J. net. 

In this volume, the editor has brought together m a con- 
cise form all the more interesting facts and methods of 
rucedure which every student should desire to know as 
e proceeds to the University of Cambridge as an under- 
graduate There are twenty-ihree chapters in all, and 
each IS devoted to special items 

After a short and condensed account of the history of 
each college, with a list of the officials at present in 
residence, the reader is made acquainted with the con- 
ditions of admission to any particular college, the period 
of residence, discipline, and an excellent survey of the 
average expenditure necessary. 

The next four chapters are devoted to the details of 
the conditions and value of the entrance scholarships, 
exhibitions and suarship5,and the various University and 
college scholarships and prizes, concluding with a general 
account of the objects for which the several institutions 
of the University are utilised 

The handbook then gives useful information on the 
work of teaching as divided between the University and 
the different colleges, and then proceeds to bring together 
all the necessary information for those who are about to 
qualify for the previous, ordinary B A degree, and 
honours examinations 

-After two brief chapters on advanced study and 
research and examinations for medical students, detailed 
information is given on the subjects of the H A and 
superior degrees, diplomas and fellowships, followed by 
useful chapters for candidates for Holy Orders, for the 
Civil Service and Army, and for teachers 

The final chapters show the facilities for the education 
of women in the University, an account of the more im- 
portant outside examinations conducted by the Univer- 
sity, concluding with a description of the object and 
work of the scholastic agency and the Appointments 
Board. 

bacteriological Technique and Special Bacteriology By 
Thomas Rowhill, F.R.CV'S. Second Edition Pp 
XVI + 324 (Edinburgh Oliver and Boyd, 1902 ) 
Price 21J. net. 

Ab might have been anticipated, a second edition of Prof 
Bowhiirs book has been rendered necessary by the rapid 
sale of the first edition 

The book is divided into seven parts, as follows. — 
Part i , principles of bacteriological technique ; part 11 , 
the preparation of nutrient media , part 111 , special 
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bacteiiology , part i\ , the Hyphomycetes , part v, the 
Blastomycetes ; part vi ,Lhe Piotozoa , part vii , diseases 
due to undelernined infective agents The illustrations 
number 136 and they are .ill of ihe highest class In 
particular, the photomicrngraphs, executed by the author 
and reproduced by the collotype process, are admirable 
The author has the advantage of being, not only a bac- 
teriologist of high repute, but also an acknowledged 
veterinary expert I: is not surprising, therefoie, to find 
that the diseases of microbial origin, which affect the 
lower animals as well as human beings, are dealt with in 
a conspicuously able fashion 

I he descriptions of swine fever,^ swine plague, swine 
erysipelas, pleurn-pneumonia, contagiosa bovis, broncho- 
pneumonia bovis, grouse disease, diphtheria and glanders 
are excellent 

The author has added much neu matter to the text, 
and the book is thoroughly up to date 

Part vii , de.iling with diseases due to infective 
agents of undetermined character, is a specially useful 
article As regaids rinderpest, the author gives a graphic 
account of the methods adopted during the recent out- 
break of the disease in South Africa. The methods were 
asfollo^^s (1) Koch’s original bile method , (2)glycerin- 
aicd bile method (Edington) , (3) serum method of 
Turner and Kolle , (4) defibnnated blood method Lucid 
descriptions are given of the best w.iy of preparing the 
serum, bile and defibnnated blood 

The methods of examining air, water, sod, unsound 
meat and ice cream are insufficiently discussed, and the 
bacteriological examination of sewage is apparently not 
considered at all 

In conclusion, it may be said that no student m 
vclcnnaiy, medical and sanitary science should be with- 
out a copy of this excellent manual That the book w ill 
enhance the enviable reputation of the author is beyond 
([uesiion 

Practical Elect mtfy By J Hope Belcher Pp. xi + 

165 (London Allman and Son, Ltd, 1902.) Price 

Ij 6 d. 

This book is intended to be an elementary manual for a 
laboratory course in practical electricity It contains 
instructions for carrying out a number of experiments 
designed to illustrate the principles of magnetism and 
electricity The course is largely modelled on that given 
by Prof Ayrton at the City and (iuilds Institute The 
experiments are well chosen, and the description and 
instructions seem to us adequate The student is shown 
how to tabulate and set out his results, and some useful 
hints are given to teachers of elementary science as to 
the conduct of a laboratory class We notice in one of 
the experiments the old fallacy of “proving" Ohm’s law 
by a method in which P.D 's are measured with an 
electromagnetic voltmeter , it is remarkable how haid 
this fallacy is to kill Apart from this and a few minor 
blemishes, Mr. Belcher’s book is a useful little manual 

M S 

Ac/it Vortrage uber physikahsche Chemie \'on J H 
van ’t Hoff Pp 81 (Braunschweig Vie we g und 

Sohn, 1902) Price 2 Mk 50 Pf 
Prof v\n 'i Hou' delivered these lectures in June, 
rgoi, on the invitation of the University of Chicago As 
they were intended for a mixed audience, they have a 
moie or less popular character, but in places they would 
be difficult for anyone lacking special knowledge to 
follow, without the personal influence of the lecturer 
Two lectures each are devoted to the influence exerted by 
physical chemistry on pure chemistry, technical che- 
mistry, physiology and geology The treatment is neces- 
sarily meagre, but many interesting subjects are touched 
upon, and to students of science these lectures must prove 
stimulating and suggestive to a degree. 
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lAtters to the editor. 

\Tk* Edtior does noi hold himself responsible for opinions ejc- 
pressed by his correspondenis Neither can he undertake 
to return^ or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Nature. 
No notice is token of anonymous communications. '\ 

Secular Changes of Climate. 

For some lime past it has been generally believed that (he 
climate of Central Asia was once less arid than at present, but 
we now know, as Dr Sven Hedin explained to the Royal Geo- 
graphical Society on December 8 (p 134), that important 
changes have taken place aiote the Christian era began He 
found in the Lob NoR region forests with the trees long dead, 
traces of a road, ruined villsges, coins, manuscripts and other 
relics which proved the northern shore of the old salt Jake (now 
dry) to have been cultivated and occupied, down to about 
aixteen centuries ago, by a foirly civilised people This, I 
thmUj implies a rainfall, less inappreciable than the present one, 
during the earlier centuries of that era, and the change, sa he 
found dead forests, cannot be allriliuCed (as in parts of southern 
Europe and Syria) to reckless destruction by the hand of man 
But, besides this, Sir Norman and Dr. W j S. Lockyer have 
recently proved (in a communication to the Royal Society) a 
very remarkable correspondence to exist between the distribu- 
tion of the periodic rams in India, Mauritius and elsewhere and 
the amount of solar activity, and they have, within the la^t few 
days, drawn the' attention of the same Society to the fact that 
zones of abnormally high and low mean barometric pressure 
exist on opposite sides of the earth and oscillate from the one 
position to the other in accordance with the periodic small 
variations of solar activity Dr, Sven Hedin's discovery ap- 
parently indicates a change secular rather than periodic, but 
may not both independently, as m the case of changes 

due to variations of eccentricity in the earth's orbit and to pre- 
cession of the axis of rotation? Tht authors of those papers 
admit the existence of disturbing causes, some of which may be 
local, but not necessarily all Is it, then, possible that lliese 
discoveries may afford a clue to the solution of two great geo- 
logical purzles — the abnormal temperatures of the Pleistocene 
and of early Tertiary limes? In regard to the former, many 
now believe that the climate of North Central Europe when the 
loess was deposited luore nearly resembled that of the Caspian 
steppes, and all maintain that in the Glacial epoch the 
mean temperature of the whole continent was much below 
what It IS now. How much this was, at the time of 
greatest cold, is - not easily estimated, but a few years 
ago 1 attempted a rough approximation This will be 

found in a volume of the ^nlemporary Science Senes 
called “Ice Work" (part 111. chap i ), and the results (for 
Europe) are as follows ■ — Supposing (he British Isles to be at 
their present level (in order to avoid the controversy as to the 
origin of Boulder-clays and Glacial gravels), the mean tempera- 
ture of these islands at the present Ordnance Datum would 
have to be lowered by about 20** F The same would probably 
hold good of Scandinavia — at any rate, that would suffice to 
make either country much more closely re*femble a corresponding 
part of Greenland In the more central parts of Europe, the 
problem is rather easier, for here we are undoubtedly dealing 
with “ land ice " A fall of 18" in the mean temperature would 
suffice for the Alps; perhaps rather less, 15“ or 16", for the 
Pyrenees, the Sierras (luadarrama and Nevada, possibly also 
for the breccia-producing age on the Rock of (hbrallar A re- 
duction of 1 8° at most, and more probably about 16° nr 15°, 
would bring hack small glaciers to Auvergne, the Schwarz wald, 
Vosges, Apennines, Corsican mountains, the Caucasus and even 
the Atlas I may add that a reduction of 15'’ appears sufficient 
to form a great ice-sheet in NcTTth America, and that in the 
southern hemisphere and at Mount Kenya in Afnca distinctly 
smaller change suffices. All these estimates assume the present 
levels maintained ; they may be corrected at the rate of 1"' for 
each 300 feet of elevation or depression. But geologists too 
often forget that the anomaly of early Tertiary heat is not leas 
difficult to explain than that of Pleistocene coldj for in later 
Eocene ages the mean temperature of southern England can 
hardly have been less than ao° above that which it now enjoys. 
The explanations which have been offered for the Glacial epoch 
—a diffeTent arrangement of sea and land, venations m eccen- 
tneity, precesslonaT movements (none of which, in opinion, 
are more than partially suecessful) — cannot be applied to the 
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latter case, so that we seem compelled to seek for some other 
cause. Variations in solar heat have been already suggested, 
but hitherto this hypothesis has seemed too much a Dens ea 
maiktnh But as Dr. Sven Hedin’s discoveries show that im- 
portant alterations in climate have been in progress during the 
last hfleen or sixteen centuries, and Sir Norman Lockycr’s re- 
searches indicate that comparatively small changes in solar 
activity produce rather important meteorological effects upon 
the earth, geologists qualified for the investi^tion may find it 
not unpiohiable to follow up the clue T G. Donnky. 

The Government Grant for Scientific Research, 

Now that the annual advertisement of the Government 
grant is once more appearing, 1 should like to call attention 
to the long interval that elapses between the date appointed 
for (he reception of applications for, and that of making known 
the distribution of, (be grants The former is hxed for fanuary 
31, the latter is some tune in May, a period of more than three 
months This seems to me to detract somewhat from the 
value of the grants, for, in certain instances at least, the con- 
ditions may have quite altered in so long a time and the 
possibility of making a particular research have passed away. 

King’s College, December 8 R T, Hewikit. 


The Unconacioua Mind 

In a recent review (November 20) of my book on the “ Force 
of Mind," “W McD ’’ remarks, “The book is vitiated 
throughout by the insistence upon the part supposed to be 
played by the unconscious mind.’ 

Hut a closer attention to the argument would have revealed 
the fact that, while no stickler for a word and still less an 
advocate for two minds, the author is compelled to give some 
name for mental processes unaccompanied by consciousness. 

The p osiUon of the man who denies any mental processes at 
all, as distinguished from mechanical, is logical , but the position 
of the man who distinguishes mental processes (that is, processes 
which a machine cannot conduct apart from mind) from mechan- 
ical, and at the same time will only recogni%e as mental those 
accompanied by consciousness, is illogical. The self-same 
mental process at one lime may be conducted in consciousness 
and at another outside it, and he is therefore on the horns of 
this painful dilemma He must either at one lime call the 
process mental and at the other mechanical or “ nervous," or he 
must extend the word “consciousness" so as to include the 
Unconscioiu. To a psychologitst, the consequences of such a 
theory are deplorable and are described in scathing terms by 
Prof James ^ when he depicts the present stare of this conserv- 
ative science , while with a medical man it compels him logically 
to regard cases of neuromimesis as malingering or fraud i^cause 
he sees the disease has mental characteristics, and yet cannot, 
according to the old psychological shibboleth, recognise as mind 
the unconscious psychic agent. I may say in conclusion that the 
need for this extension of mind has been feU by none more keenly 
than by the very psychologists who have refused U The 
student of this subject has only to turn to Prof C T Ladd'!> 
" Philosophy of Mind," p 195, and compare it with p 393 ; or 
to Prof Sally's “ Illusions," pp 266 and 335, to see the existence 
of unconscious mental actions both asserted and rienied In the 
same book. 

These passages and others will all be found in my work on 
the subject. A. T Sciioiikid 

6 Harley Street, W , December 15 

Dr. SCHOFlEl D objects to my strictures on his extensive 
application of “ the unconscious " aa an explanatory principle 
that solves (for him) all problems of the relations of body and 
spirit. And he persists in confusing the question of the validity 
of “the unconscious" with the question of the propriety of so 
extending the use of the terms “ mind " and “ mental ^ as to make 
them applicable to brain activities that do not involve aficciions 
of consciousness. This extended use of the words I myself, 
following Dr. BasCian, have urged and adopted, but to do, this 
IS not to commit oneself to the hypothesis of “ the unconscious 
mind " Dr^ Schofield’s use of this phrase implies the assump- 
tion of a factor in mental life that is neither neural process nor 
conscious process, but an utterly unknown, unknowable and 
mysterious third agent, more or less intervening between the two 
5 Piof W James, “Psychology," p 468. 

2 Dr SdloKcld, "The Uneonsciuus Mind,” and edition (Hoddec anil 
Slcnlgbcon ) 
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known procewes. Thia I hold to be a radically vicious hypo- 
theiia, not merely because it is unverifiible ((or, in spue of tlie 
dictum of J S Mill, that appears to be an Insufficient grourid 
for condemnation), but (i) because it invokes an agency of an 
absolutely unknown order, (2) because it is not necessary and 
does not help us to give a consistent description of the facts, (j) 
chiefly because it serves merely as a cloak disguising uur 
Ignorance and must tend to make those who adopt it content to 
remain ignorant Dr. Schofield's position seems to be based 
solely on the following argument • — 

The human organism exhibits activities that cannot be 
shown to be accompanied by corresponding states or processes 
of consciousness, but which nevertheless display so great a 
complexity and nicety of adjustment of means to ends that we 
cannot suppose them to be earned out by the agency of neural 
processes only , therefore we must assume an agent that plays a 
part similar to that which we assign to consciousness, but 
differing from it merely in not being consciousness Hut when 
many or our leading thinkers accept the view so clearly enunciated 
by Huxley in hjs essay on "Animal Auioniatism,” the view, 
namely, that all human activities are carried out by ihe agency 
of neural processes without the causal intervention of any other 
factor, consciousness being an epiphenomcnun merely, why 
should Dr Schofield believe himselr competent to draw a line 
at any particular degree of cumplexity of behaviour, saying 
much can the unaided neural processes accomplish, but no 
more " W Mi D 


THE UNIVERSITY OF IJVERPOOE \ 

I N 1S79, Dr, Lightfoot, speaking at a prizc-gwing in | 
Liverpool, described as seen in a dream its future 1 
University College The speech had no small influence 
m securing the foundation of the College, and twenty- i 
three years have done much to realise the dream. 

The progress of University College has been most 
striking ; it started in i8di with seven professorships and 
three lectureships Now there are twenty-one professor- 
ships each endowed with the sum of 10,000/. and one 
temporarily endowed. The total number of professors, 
lecturers and assistants is seventy-two, and the value ol 
the endowment about 226,000/. 

Practically all of this has been given by citizens of 
Liverpool, much in single sums of 10,000/ , for the founders, 
inspired by Mr. Rathbone, were wise men, and realised 
that they were providing for a large need and must do it 
on a large scate. 

The value of the College site and buildings already 
erected is about 280,000/ , while 50,000/ from the fund 
recently raised is to be spent immediately in further 
buildings For scholarships, prizes, the maintenance of 
laboratories and of the Day Tnaming College, about 
60,000/ has been invested, a capital sum of more than 
600,000/, contributed in twenty-three years by Liverpool 
benefactors for the advancement of learning and for the 
education of their townsfolk 
Besides this, large sums are given voluntarily each year 
for annual expenditure. The city shows its interest in a 
practical manner by the grant it makes towards certain 
of the technical classes, while the fees received from 
students last year reached 13,000/ These results, though 
they may seem “small compared with some of those 
achieved through individual generosity in America, are 
splendid. The Bishop's dream is nearly realised. 

Now the men who have done this come forward and 
say that it is necessary for the future success of their 
work that the union which exists between tho three 
colleges of the Victoria University should be dissolved, 
and that Liverpool should have its own University. Can 
anyone gainsay their right to speak or urge that they 
are not the best judges of their case ? 

They speak with no uncertain voice The Edu- 
cation Bill transfers to the City Council the control of 
education m the city, and the Council is of opinion 
that a University of Liverpool is necessary as the key- 
stone of the arch it intends to build , it has already 

NO. 1729, VOL. 67] 


received power to raise a rate for university education if a 
Charter is granted to Llniversity College, and it intends to 
do It It IS inconceivable that th.it Charter should be re- 
fused, that the Government, which has indicated its wise 
desire to leave freedom wherever possible for the develop- 
ment of education according to local needs, should refuse 
the request of one of the greatest of the local authorities of 
the country, the Corporation of Liverpool, to complete its 
work by establishing a “ great university for a great city ” 
These were the words used by Mr R. B Haldane .it a 
city dinner in Liverpool some four years since , it was 
clear from their reception then that the ideal he put 
forward appealed strongly to the representative gathering 
which he addressed, and m the joint petition of the City 
and University College for a Charter which is now before 
the Privy Council we have the outcome of his words 
The case is one which carries conviction as it is read 
The grant, it is urged, would greatly stimulate the de- 
velopment and increase the influence of University 
College and other institutions for the promotion of 
higher education in the city ; it would bring higher 
education into closer connection with the professional 
and commercial life of the- city; it would provide a 
true university education for many who cannot leave 
home to obtain it — the promoters urge with success the 
distinction between education in a university college, a 
part of a federal university, and that in a university — it 
would stimulate research by multiplying in the proper 
places the centres at which this can be cained on, and, 
having regard to the inadequate provision of the higher 
forms of education m England relatively to foreign 
nations, would be for the benefit of the nation as a whole. 
Each of these claims is subsiantiatcd by solid facts 
The success of the movement will mean the dissolution 
of the Victoria University in its present form 

To this, Owens College, the predominant partner in 
the federal University, has given a ready consent , the 
two great cities of south-west Lancashire are at one m 
the belief that each may well be the centre of an in- 
dependent university, and the case for Owens College is 
in many ways stronger than that for Liverpool. York- 
shire College, on the other hand, wishes to retain the 
present system The financial position of Yorkshire 
College is much weaker than that of her sister colleges , 
Mr Lupton at Leeds in January last said, when speaking 
of the number of its students, “ It will compare favour- 
ably and creditably with the other two colleges of the 
University, but in its material assets it is ludicrously 
wanting In the capital of the College, the assets are 
between 250,000/ .and 300,000/, but the money has been 
spent on buildings, apparatus, (!tc Of invested capital, 
we have not quite 39,000/,, the income of which goes to 
the annual expenditure of the College " 

At present, then, Yorkshire College is less fitted than 
the others to become a university, hence in part its dislike 
at being left alone But Yorkshiremen are quite able, as 
was stated by the Principal of the College and the Bishop 
of Ripon at the same meeting, to create a university of 
their own if the need for it arises, and it will be found in 
Leeds no less than in Liverpool that a great university 
is a great power for good and for advancement 

To Liverpool and Manchester, the failure of the petition 
would be disastrous , it would curb enthusiasm, it would 
check the flow of benefactions for education, it would 
discourage men whose whole heart is in the great work 
they have set themselves to do, to build in each of these 
two cities a university which they feel is needed for the 
highest training of men and women in whose hands the 
future rests , it would compel two responsible bodies who 
have each decided that it can best perform ita allotted 
duties separately to endeavour to struggle on in a union 
which they feel is hopeless. 

All this 13 clear to anyone reading the case presented, 
so clear that of the issue there can surely be no doubt. 
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THE MINNESOTA SEASIDE STATION. 

A mong newer American establishments for the study 
of marine biology, the Minnesota Seaside Station 
has awakened considerable interest It is upon British 
soil, being situated about sixty miles north-west of 







Fic 1 — Biiildines of Minneftoi* Seaside S T.iion as Reen acroRs Stiiion Cove The Inrjfe 
laboratory building i-s not hotvn, but siniult immediately 10 right of the •imallcr 
building The buildings face iiea/ly houtli ^ 

Viciona, British Columbia, just at the entrance of thft 
Straits of Fuca. The site was chosen after a careful 
reconnaissance of the Pacific coast, both Canadian and 
American, and presents some remarkable advantages 
So fjr as accessibility is concerned, it may be reached 
from Seattle, Port Townsend or Vir- 
tona, and commands, not only the 
outer waters of the ocean, but the 
region of Puget Sound as well. 

The physiographic features of the 
shore m the vicinity of Port Renfrew, 

Vancouver Island, the nearest har- 
bour to the Station, are extraordinarily 
favourable for the development of its 
special and characteristic work The 
country rock is a tilted slate, cut by 
dykes of diabase and overlaid by mill- 
stone grit and sandstone The bold 
promontory, just north of the Station, 

13 of sandstone covered with glacial 
drift. The very broad shelving shore 
of sandstone is dotted with a great 
number of pot holes, worn by glacial 
boulders and ironstone concretions 
from the country rock These pot 
holes vary in size and depth from 
little shallow saucers a few inches 
across to hu^e wells and cisterns 
many yards in diameter and often 
twenty feet or more in depth. Hun- 
dreds of such pools between tide marks serve as natural 
aquaria Each has its characteristic distribution of 
plants and animals For this reason^ the Station shore 
IS astonishingly rich in types of oceanic fauna and flora. 

Within a couple of miles, the formations change, and 

NO. 1729, VOL. 67] 


no other place upon the entire Alaskan, British Colum- 
bian or Californian coast is known to be so favourable 
for naturalistic study and research as that where the 
Minnesota Seaside Station has been built, 

The thing of most importance about a seaside station is 
the sea Minnesota, occupying a mid continental position, 
might send its students with equal 

^ ease to the Atlantic or to the Pacific 

It seemed, however, that a rallying 
I point upon the Pacific would be the 
more inspiring. The eastern shore 15 
already somewhat hackneyed and over 
civilised, so that the distractions of 
village life, golf, yachting and society 
may, in some circumstances, inter- 
fere with the free and genuineaclivi- 
lies of a station. It is undeniable 
that, when a laboratory by the sea 
has acquired the appurtenances and 
refinements of a highly organised in- 
stitution, something is lost on the side 
of Nature to counterbalance the gam 
in comfort and conventionality The 
Minnesota Seaside Station, two thou- 
sand miles distant from the labora^ 
tones of the University of Minneapolis, 
behind the great plains and mountain 
langes, sixty miles from any consider- 
able seiilement, free from the influence 
of morning newspapers, daily mails 
and inquiring tourists, has for its para- 
mount source of interest and principal 
spring of enthusiasm the sea, and the 
sea alone 

From Its site, three miles south of 
the harbour of Port Renfrew, visited 
four times a month by a little coasting 
steamer belonging to the Pacific Navi- 
gation Co , the Seaside Station looks 
out directly towards Cape Flattery. To the right roll 
the swclb of the open Pacific. To the left, across 
the blue straiis, rise, peak upon peak, the Olympics 
with their glistening glaciers, untrodden summits and 
eternal snows There are few more beautiful spots in 



Fin 3 — Group of Htudenti holding nn cjiiended Kpecimen of die Glanl Kelp, Nrrtacysits 
priaptis The holdfau. m leen hanging down on the right and ibe leavca are held upon 
rhe lofi 


northern latitudes. One feels the magiq of the mountains, 
the forest and the sea, and not to be a naturalist m such 
an environment is scarcely possible 

During Its first season, there were twenty-nine in at- 
tendance at the Station. In 1902^ the number rose to 
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thirty-eight. Most of the party met at Minneapolis and 
joiirneyeo to the coast in chartered cars which were cut 
off for several days in the mountains both going and 
returning. This enabled those who wished to climb 
some of the peaks in the vicinity of Danff, Laggan and 
Glacier. The whole region along the Canadian Pacific 
Railway from Banff to \li53ion abounds in problems for 
alpinists, and there \s no betlei climbing in Europe or 
North America than that near Laggan, where Mounts 
Temple, Victoria, Hector, Hungabee and Lefroy, among 
the rest, are a perpetual challenge to the venturesome 
At the Minnesota Seaside Station, three buildings have 
been erected One, a large log boarding house some 
thirty by sixty feet upon the ground and two storeys in 
height, serves as a camp A smaller one storey log house 
IS used as a laboratory for zoology, and a two-storey 
frame building, twenty four by forty feet in dimen- 
sions, IS occupied by elementary and advanced students 
of botany Lecture courses last year were conducted for 
the most part out of doors — either in the forest or upon 
the rocks by the sea Indoor talks in connection with 


enrolled themselves among its members It is, in fact, 
organised somewhat like a club, and while unable to 
compete with the older stations in expenditure, neverthe- 
less derives a certain advantage from its community of 
interest and independence 

For the use of the illustrations which accompany this 
article, we aie indebted to the Populut Monthly 



Fifj 3 — Kelp coverert rock at low liilc ^how in^i speLiiiieii'. of AU111, EKrcfin and Halo illiuu 
in charactcristiL aUuudts i iLontin apprars in llic Turegruund 


microscopic study of fresh material or around the fire- | 

J ilace in the large living room after dinner were also | 
eaturcs of the work, 

Several papers, both of a scientific and popular nature, i 
and based upon observations or research at the Minne- 
sota Seaside Station, have already been published Some 
of these have ftppeared in " Minnesota Botanical Studies 
and others m “ Postelsia,” the year-book of the Station, 
the volume of which for 1901 has recently come from ' 
the press. 

Many useful phases of marine biological work have not 
yet been, and perhaps never will be, developed at Poit 
Renfrew. There is an absence of dredging apparatus. 
No pumps, conduits or artificial aquaria have been , 
installed, nor are the buildings supplied with electricity 
or gas. A serviceable steam launch is still one of the 
dreams of thefuturcL Unlike most other marine stations, 
the one on the Straits of Fuca has never received any , 
gratuities whatever from Government, institution, society ' 
or individual, but has been built and modestly equipped | 
entirely through the cooperation of those who have { 
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Af/i CARNEGIE'S Sf ANDREWS ADDRESS^ 

M r CARNEC/IE’S rectonal address at St Andrews 
IS an interesting study in the psychology of the 
typical business man of modern times, as well as a 
memoir on the conditions of great business, which people 
must read for the sake of the shrewd and acute remarks 
themselves, such as no statesman or economic student 
CfQ^afTord to overlook The address is written exclusively 
fr6m the point of view of a great industrial chief who 
h^B availed himself to the full of the conditions of busi 
ness in the most favoured and wealthy community which 
the world has yet seen — that of the 
United States. He has observed and 
seized the great opportunity for the 
concentration and development of in- 
dustry on a large scale which the 
United States has afforded. A 
large area of complete internal free 
trade, and an active, vigorous and 
rapidly growing population throughout 
this area, have given the United 
States manufacturer for many years 
an unrivalled opportunity for colossal 
arrangements, involving the cheapen- 
ing of cost by means ot subdivision of 
labour and the institution of mechan- 
ical and automatic processes wherever 
hand labour could be superseded 
I'his opportunity, properly used, has 
been the occasion of Mi Carnegie^s 
gigantic fortune, and it is accordingly 
natural that he should speak nf all 
business as conforming to this type, 
so that a community like the United 
States supplies the model for great 
manufacturing business in future The 
cheapness of production once estab- 
lished, It IS assumed, will enable the 
United Stales to be the most success- 
ful competitors internationally, and 
Britain accordingly will take a se- 
cond place in future, if not a third 
place, with Germany second Naiurally 
also, Mr. Carnegie legards the proicciionist poLcy of 
the United Stales as having contributed to this result 
and given the United States manufacturer the monopoly 
of his large home market Nor is 11 surprising to find 
the ordinary American idea about the economic effect 
of military armaments put forward by Mr Carnegie as 
explaining the backward siale of Europe compared with 
the United Stales The ideas come from his environ- 
ment and history, and the result of their combination 
with Mr Carnegie’s own shrewd observations is the 
present most instructive address 

The interest, however, is mainly psychological Econ- 
omically, there is nothing really new and true. Adam 
Smith explained long ago the economic gam of the sub- 
division of labour, the condition ol manufacturing on a 
large scale, while the practical value of manufacturing on 
a large scale and foi the largest possible market was 
exemplified first of all, not by the American, but by the 
Lancashire manufjclurer, who had the home market of 

I A rcLlonal AiIdre-HX drlivered tu the sLudenls in ihe Univ-ersiTy nf SI. 
AndreiVJi, OlIoIkt jj, b> Andrew CarmtiL (T and \ ConBUible, 190J ) 
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the British Empire at his cominand as well as the general 
market of the less civilised nations of the earth. Where 
the United States has gone ahead has been in the special 
business of iron and steel, a development required by the 
more special conditions of industry in the United States, 
and not in every business requiring large markets. Pace 
Mr. Carnegie^ also, it does not appear that the pro- 
tectionist policy of the United States has favoured the 
development of Rreat manufacturing. In iron and steel 
especially, the advance was favoured by naturallv high 
prices attending the great demand for iron and steel, 
which was always producing a shortage m the old 
countries of Europe, especially Great Britain, such as we 
now witness in the United States itself. This recurring 
shortage, apart from the United States tariff, must in- 
fallibly have developed naturally the iron and steel 
industry of the United States, though Mr. Carnegie and 
others might have realised smaller fortunes than they 
have done in the process. As to Europe being over- 
weighted in any way by military armaments, there is an 
obvious want of connection between the effect and the 
alleged cause. Extravagant expenditure is, of course, one 
reason why one community or individual should ac- 
cumulate wealth at a lower rate than another community 
or individual, but extravagant expenditure on military 
objects has precisely the same enect, and no other, as 
any other kind of extravagance. Overbuilding, excessive 
outlay on dress or carnages, outlay on churches or 
theatres, are, or may be, forms of expenditure in which 
nations or individuals may indulge to their hurt as well 
as in armies and navies. Nor can the American com- 
munity throw stones at any other community in this 
matter, as extravagance is one of the American’s special 
vices, and there is one conspicuous case of this ex- 
travagance in the remarkable pension list which has 
grown up since the Civil War, and affects them eco- 
nomically much as a great debt or great expenditure 
on army and navy would affect them Besides, when 
analysed, how'ever great the outlay may be, the main- 
tenance of armies and navies does not add to the cost of 
production in other industries in any country. The 
expense of these ^'luxuries,” let us call them, is a deduc- 
tion from the earnings of the community, so that there is, 
pro tanto^ less to spend on other things , but the cost of 
producing these other things is not concerned. 

While making these observations on Mr. Carnegie's 
theories, we cannot but agree with his view that the 
primacy of Great Britain as an economic unit is passing 
to the United States. The economic force of the United 
States is obviously the greatest single force of that kind ; 
and the preponderance of the United States is increasing 
This IS no new idea. Mr. Gladstone and many others 
long ago pointed out how modern industrial forces were 
tending People should weigh well, however, what Mr 
Carnegie has to say in his own department as to the 
approaching exhaustion of the iron ores of Great Britain, 
a matter of common knowledge to those interested. 
Great industnal changes must follow this impending 
change More interesting and surprising even is Mr. 
Carnegie's anticipation as to the exhaustion of the United 
States supplies themselves “Even the United States," 
he says, “ nas a proved supply of first class ore only for 
sixty to seventy years, ana a reserve of inferior grades 
which may keep her supplied for thirty years longer, say 
for a century in all, unless the rate of consumption be 
greatly increased The enormous extent of territory in 
the republic over which ore can hopefully be looked for 
encourages the belief that new deposits are sure to be 
found." Germany, it is added, has the most enduring 
supply, although its ore is not nearly so rich as the 
Amencan. r All this points to great economic changes 
even more far reaching than what is implied by the 
exhaustion of iron ore in Great Britain only 

With many other observations, there must also be 
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agreement, especially as to the importance of home 
markets, the diminishing importance of foreign trade and 
the like. There is, in truth, no distinction in essence 
between home and foreign markets. The proper dis- 
unction IS between near, less near and distant markets 
which are all in their nature the same, the availability 
and accessibility in each case varying with every variety 
of goods and every variation in the conditions of trans- 
portation. Other things being equal, there is, of course^ 
more exchange between near than between distant 
markets, and there are many goods and services where 
the exchanges are necessarily local- 
The one weak point in the address is really what is 
said about the effect of European armaments, upon 
which comment has already been made It may be ad- 
mitted that, so far as there is insecurity and fear of 
invasion, Europe is politically less advantageously placed 
than the United States, and European business is, pro 
tanto^ checked. But in itself, military expenditure is no 
worse than any other expenditure, and so far Europe is 
not handicapped in the race We should like to throw 
out also for the consideration of Mr Carnegie and other 
Americans whether they are not living in a fool's paradise 
so far as their supposed safety from invasion 15 con- 
cerned. If the United States lleet were to be defeated 
by a European Power, say by Germany, and circum- 
stances were otherwise favourable, the lerntory of the 
States would not be safe from invasion Descents upon 
the coast such as England was able to make in the War 
of Independence and in the war of 1812 might be 
repeated, and even a more serious invasion attempted. 
The American boast of their freedom from European 
militarism is one which it is not quite wise or safe to 
make R G 


THE JUBILEE OF LORD LISTER 

O N December 9, 1852, just fifty years ago, Joseph, 
now Lord, Lister passed his examination and was 
admitted -a Fellow of the Royal College of Surgeons, 
thereby becoming a member of the medical profession 
The jubilee of such an event abroad would nave been 
made the occasion of a congratulatory address and of 
the compilation of a notable “ Festschrift " to the honour 
of the great master of antiseptic surgery. Here we do 
things differently, and it has been reserved for the 
British Medical Journal to issue a Lister Jubilee number, 
in which eminent men of various nationalities give their 
appreciation of Lister^s life-work 

Von Dergmann, of Berlin, contributes some remarks 
upon the use of iodoform gauze m operations upon the 
cavities of the body , Lucas-Championniisre, of Pans, 
writes on Listerian methods of the present and of the 
future , and Oscar Bloch, of Copenhagen, upon the anti- 
septic system in Denmark ; while von MikuLicz-Radecki, 
of Breslau, gives a contribution upon the treatment of 
fractured patella Among the British contributors, 
OgstOD, of Aberdeen, and Hector Cameron, of Glasgow, 
discuss the influence of Listerism upon military surgery 
and upon the evolution of modem surgery respectively, 
Watson Cheyne, of London, discusses' Listensm and the 
development of operative surgery, while Annandale, of 
Edinburgh, writes pleasantly of early days, and Chiene, 
also of the Scotch capital, gives an account of the 
Edinburgh Royal Infirmary from 1S69 to 1877 — that is 
to say, during the time Lister held the chair of clinical 
surgery there. It is a hotable number devoted to a 
notable man. 

Although It IS as the founder of anhseptic surgery that 
LisiePs name will descend to posterity, his other achieve- 
ments must not be forgotten. Into surgery he introduced 
many valuable methods of operative procedure and also 
the use of the catgut ligature, and his contributions to the 
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patholofify of mflanimation, the nature and mechanism of 
blood coa^lation and the bacteriology of fermentation 
would alone entitle him to a place among the “Scientific 
Worthies.*’ A characteristic trait of a great personality 
must have struck all those who had the privilege of work- 
ing under Lister ; this was his intense regard for the | 
welfare of his patients. The writer well remembers Lord [ 
Lister's distress at some mishap which befell a patient, 1 
unforeseen at the time, but which, m the light of after 
events, might have been preventable 

Lord Lister’s great experience has been called into 
requisition at least twice in recent years to aid the | 
deliberations of those in whose hands the health of His | 
Majesty the King has been entrusted, once when he was j 
Prince of Wales and secondly in his recent severe illness | 
Lastly, as chairman of the King^s Hospital Fund, he 
still continues bis benefits to humanity, llis vanous con- 
tributions to science and the honours bestowed upon him 
have already been detailed in Naiure, but it may be 
mentioned that this year he has been the recipient of Ihe 
Copley medal of the Royal Society and of the Order of 
Merit. R, T Hkui 1 it 


JVOTJiS. 

The First Lord of the Treasury has appointed a committee to 
inquire and report as to the adcnmistratLon by the Meteorological 
Council of the existing Parliamentary grant, and .is to whether 
any changes in its apportionment are desirable in ihe 
intcrcsla of meteorological science, and to make any further 
recommendations which may occur to them, with a view to in- 
creasingtheutility of that grant The committee will consist of — 
ihe Right lion. Sir ITerlicrt L, Maxwell, Hart , M P , (chair- 
man), Mr J Dewar, M.P , Sir W . de W Abney, K C B , 
F.R S , Sir F. Hopwood, K C H , Board of Trade, Sir T. II 
r.lhoti, IC C B , Bjard of Agriculture, Dr. H V Glazebrook, 

F R S , Mr 1 L Heath, Treasury, and Dr J Larmor^ F K S 
Mr G L BarsLow, of the Treasury, will act as secretary to the 
committee. 

Annount KMKNT has now been made of the Nobel prize 
awards this year The awards include the following for science — 
Medicine, Major Ronald Ross, School of Tropical Medicine, 
Liverpool; chemislry, Prof. Emil Fischer, Berlin, physics, 
divided between Prof Lorenz, Le)den, and Prof Zeeman, 
Amslecdam. 

Dr Bordas, assistant-director of the Pans Municipal I 
Laboratory^ has been awarded the Lacaze pnre for his inves- 
tigations m connection with typhoid fever The prize is 
worth 400/. 

Dr T K Rose has been appointed chemist and assayer in 
Ihe Royal Mint, in succession to the late Sir W C Roberts- 
Auslen, K C B., F R S 

Dr Sven Aedin delivered an address before the Royal 
Scottish Geographical Society at Edinburgh on Tuesday Sir 
John Murray, who presided, announced that the council had 
awarded Dr Hedm the Livingstone memorial gold medal for 
the distinguished services which he had rendered to science by 
his explorations in CenirAl Asia. 

Wr regret to see in the Athenaeum the announcement of the 
death of Prof. J Wislicenus, professor of chemistry at 
Leipzig University, 

Colonel Sir T H Hoiiuch has been appointed Knight 
Comruander of the Order qf St Michael and St. George for 
Mrviges in connection with the Chile-Argentine Boundary 
Tribunal. 
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Accohuinc. to the Pans correspondent of the Timex, Prof, 
Lacroix, the head of the French Scientific Mission at Martinique, 
has reported that owing to the undermining of the point of the 
cone formed in the crater of Mont PcIlc, masses of matenaJ 
have rolled down in the direction of White River, completely 
choking It. The ashes which filled the lower valley at a distance 
of SIX kilometres from the crater had still a tempcratUFc of more 
than 100“ C. a week after they had been projected from the- 
volcano. 

We regret to have to announce the death of Dr Antonio 
d’Achiardi, of Pjsa, in his sixty fourth year 15 r d'Achiardi 
was born and educated at Pisa, and had occupied the chair oF 
mineralogy and geology in the University there since the year 
1876. lie was the author of treatises on both mineralogy and 
petrology, and published numerous memoirs, many of them rela- 
tive to the mineralogy of Tuscany Prof d'Achiardi was an 
, honorary meinbec of the Mineralugical Society of this country 

Thk following announcemenls of deaths, from yesterday’s 
, Timei, will be read with regret by many men of science — Prof. 

Millardet, professor of botany, first at Nancy and afterwards at 
I Bordeaux, where his researches checked tlie ravages of the phyl- 
loxera — Privy Councillor von KupfTer, profebsor of anatomy ai 
I the I’nivcrsily of Munich — Major Waller Reed, one of the fore- 
most bacteriologists and pailiologists of ilie U nited Slates During 
the Spanish war he was a member of the board to investigate 
typhoid fever in the army Later, ht made several trips to 
Cuba and was on duty in Havana studying the diseases of the 
island as a member of the board to investigate the causes of 
yellow fever As ihe result ol investigations, the conclusion was 
arrived at that yellow fever is conveyed by a certain variety of 
mosquUo, which, by its bile, introduces the disease into the 
blood of non iminunes. Sanitary measures for the destruction 
of the insect and for the screening of infected persons were al 
once put into effect in Havana, with the result that for more 
than a year no case of yellow fever has been developed there 

The thirtieth annual dinner of the old students of the Royal 
School of Mines will lie held on Tuesday, hebruary 3, IQ03, at 
ihe Hotel Cecil. The chair will be taken by Mr. A C. 
Claudet Tiqkets caq be obtained from Mr. D A. Louis, 77 
Shirland Gardens, London, W 

The fiflh International Congress of Applied Chemistry will 
be opened in Berlin on May 31, 1903 Prof Clemens 
Winkler will be honorary president, and Prof Otto N Witt, 
the president of the German committee, will oempy the chair. 
Dr H T lirUtinger is now actively engaged in securing the 
cooperation of British men of science There will be iwelve 
sections in all, at which every branch of pure and applied 
chemistry will lie discussed 

The annual meeting of the Geographical Association will be 
held on Friday, lanuaiy 9, 1903, At 3 30 p m , in the College 
' of Preceptors, Bloomsbury Sfjuare, London, W (!) The presi- 
dent, Mr Douglas W Fresbficld, will be in the chair, and will 
give an address There will also be an address on the Austral- 
I asian Commonwealth, by Sir John A Cockburn, K C M G , 

I and an exhibition of maps, views and diagrams by lantern pro- 
I jeclions, 'illustrative of the Ordnance Survey maps, by Mr, A W. 
Andrews 

' The success of the general meeting of the American Philo- 
sophical Society, held last April, established most satisfactorily 
the claim that the interests of useful knowledge in the United 
States may be greatly promoted by holding an annual general 
meeting of the Society It was therefore decided to hold a 
second meeting, and in accordance with this resoLuilon the meet- 
ing will take place on April 2 and 3, 1903* ^ strong and 
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representative como>ftLee was appointed to make tbe necessary 
arrangements, the chairmaD being Prof George F. Barker, and 
secretary Mr I Miitia Hayi. 1 

Thb commisaion appointed a year ago by the legislature of 
New York tu investigate and report upon the advisability of 
the State establishing an elecincal laboratory will probably 
report, says the EUctmal Wgrldy in favour of establishing 
such an institution, which will also serve as a standardisation 
bureau. It is reported that the commisflion has learned that 
the amount of capital in New York State directly inLerested in 
ihe development end use of electricity is 1 ,6Bo, 590, 290 dollars, 
made Up of 217,974,695 dollars, representing the capitalisation 
of the companies engaged in the manufacture of electrical 
apparatus, and 1,462,615,595 dollars, the capitalisation of the 
companies involving the use of electricity 

A PEniio^' to be presented to tbe council of the Chemical 
Society IS now being circulated among Fellows of that body for 
signature, in which it is suggested that the council should 
take the opportunity afforded hy the approaching resignation 
of the senior secretary. Pro/, W, B Dunstan, of limiting the 
^riod during which this office may be held, and so afford to 
the younger Fellows of the Sociely **an opportunity of gaining 
experience in this honourable official position " It is pointed 
out that such a limitaiion is already m force at the Royal 
Society, 

A MhEriNi'of the Imperial Vaccination League was held on 
Fnday last, under the presidency of (he Duke of Northumber- 
land The report was read by Mrs Garrett Anderson, and it 
stated that the League would supply literature on the subject of 
vaccination for distribution, and that a body of lecturers would 
be organised to give addresses on the subject of smallpox and Ihe 
protection which vaccination affords. In proposing the adoption 
of (he report, the chairman referred to the extremely small fear 
of complications arising from vaccination now that calf lym[^ 
li used The Bishop of Stepney, in seconding, remarked thv 
educational work by the League was necessary in order to 
counteract the influence of socieiies opposed to vaccination 
Sir Michael Foster, in moving the election of the eKcciitive 
committee, slated that an important point to consider was 
whether the samiary authorities were the right ones to administer 
the Acta relating to the health of the people 

Al the annual meeting of the Yorkshire Naturalists’ Union, 
field at Hull on December 10, Mr. W. Denison Roebuck was 
presented with a handsome testimonial in recognition of his past 
services as secretary of the Union and editor of the Naiufatist 
The presentation took the form of a beautifully illuminated ad- 
dress, in book form, and a clock and bronzes. References were 
made by many speakers to the ability with which Mr Roebuck 
had worked in the interests of ihe Union. The presideniial 
address was Tfterwards delivered by Mr. P F Kendall, his sub- 
ject being Problems in the Distribution of Animals and 
Plants " The new secretary is Mr T Sheppard, of the 
Municipal Museum, Hull, and the Naturaltsi will in future bp 
edited by Mr, Sheppard and Mr. T, W, Woodhead, of HuX 
dcrsfield. The president for 190J is Mr. Roebuck, and Mr 
J. 11 . Howarlh is the treasurer 

TirE Zoological Society of New York has acquired the 
Aquarium, which stands in Battery Park, New York City It 
has been transferred to the Society by the City upon terms 
which provide for the entire control and management of the 
Aquanum by the Sociely and for an adequate maintenance of 
it by the City The Society has appointed Mr. Charles H. 
-Townahend, late of the United States Fiih CommlsBion, ^os 
director of the Aquarium With him will be associated an 
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advisory committee of experts, and the Aquarium will be 
managed by the Society In the same manner as the Zoological 
Park. 

Dr J W B Gunning, Director of the Pretoria Muaetim 
and Zoological Gardens, sends us a long list of the additions to 
the menagerie of that Institution which have been made during 
recent months. Amongst them is the celebrated lionen 

Beauty," commonly called " Kruger’s Lion," which was 
originally presented liy the late Mr, Rhodes to the Pretoria 
Gardens in 1899 and returned to the donor by Mr. Kruger’s 
orders. Mr Rhodes then gave it to the Zoological Society of 
London, in whose gardens it remained for two years At the 
special request of the authorities at Pretoria, the lioness was 
sent back there in July last, Mr Rhodes’s executors having 
signified iheir approval of this being done. 

By the death of Mr Henry Slopes, the science of prehistoric 
archaeology has lost an enthusiastic student and an indefatigable 
collector. By profession Mr Slopes was an engineer, and he 
more particularly interested himself in Palceolilhic implements 
viewed from the standpoint of a practical mechanic. He 
amassed an enormous collection of Paleolithic implements of 
all sorts, rightly judging that long senes were all important in 
scientific study lie held that more could usually be learned 
from a rude or from an imperfect or unfinished implement than 
from the typical finished product, and thus he eagerly collected 
the wasters ’’ and the ruder and unfinished forms In a short 
paper published in the Journal \y\ Ihe Anthropological Institute 
(voh xxix , 1S99, p 302), he announced the discovery of 
Nrrktina JfuvtnitliTf with a Pleistocene fauna and worked flints 
in high terrace gravels of the Thames valley, and m the follow- 
ing volume of the same Journal (p 299) he published a paper 
on “ Unclassified Worked P’lints, " illustrated by numerous 
specimens 

Thb following candidates have been nominated for the 
Fellowship of the Keale Accademia del Lincei — As correspond- 
ing Fellows, Profb Beccari, Donati, Lustig, Parona, Pascal 
and Venturi ; as foreign Fellows, Profs. Lorente, Thal^n, 
de Vries, Wiesner and Zeuihen The Academy has been 
singularly unfortunate in its loss during the summer recess of 
the four ordinary Fellows General Annibale Ferrero, Prof 
Adolfo Targioni-Tozzetti, Prof. Alfonso Cossaand Prof. Riccardo 
Felici, one corresponding Fellow, Prof. Magnaghi, and, on the 
list of foreign Fellows, Profs Faye and Virchow. General 
Annibale Ferrero took a prominent part from the outset in the 
work of the International Geodetic Association. He held office 
in 1872 as head of the geodetic division of the Italian Military 
Topographical Institution, in 1S93 as director of the Military 
Geographical Institution, from 1873-83 as secretary, and from 
1883 as president, of the Royal Geodetic Commission for Italy, 
from 1891 to 1897 as vice-president of the Permanent Commis- 
sion of the International Geodetic Association, and from 1897 
until his death os president of the Aisociation itself. Prof. 
Adolfo Targioni-Tozzetti started his career as a botanist, but in 
1666 was elected to the chair of comparative anatomy and 
invertebrate zoology at Florence In 1875, he was appointed 
director of the newly-formed Department of Agricultural 
Entomology at Florence. His most important writings are 
on entomological subjects, and include papers on the 
luminous organs of the Italian "lucciolc," the classifica- 
tion of the Orthoptera and the vine diseases otdium and 
phylloxera. Alfonso Cossa was first assistant lecturer at Pavia 
in matena medica and botany ; he subsequently held an 
appointment there as professor of chemistry and director of the 
Technical Institution ; from 1S66 to he was principal 

of a new technical institution at Udine, and then at Turin he 
held various posts, culminating in 1882 in a chair of chemistry 
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Ip ibc Enpnecring School of Valentino, Hia writings deal 
with agricultural chemistry, mineralogy and electro-chemistry, 
and his name has been perpetuated in the mineral Cossaite. 

Mh. £- Ehnest Lowe, curator of the Plymouth Museum and 
Art Gallery, sends a description and sketch of a portion of a 
mammalian tooth found by Mr V Leslie Sara, nf Velverton, 
ID a cave in the Mendip Hills, Somersetshire, Mr Lowe 
has identified the object, the greatest length of which is 
nearly six inches, as the terminal portion of one of the lower 
canine teeth of Hippopotamus ampkibiui '"The grinding 
surface of the tooth,"' he remarks, "is closely striated, and in 
the centre the striu'c are so close and deep as to form a distinct 
groove, whereas all the recent hippopotamus teeth I have been 
able to examine have a smooth grinding surface At the point 
of the ttxilh, the enamel is chipped as if from a blow, At first 
sight, the specimen appears to have been cut from the complete 
tooth with a modern saw, but I am assured it is exactly as 
found. The cut end was exposed on the surface of the clayey 
ground ” Mr. Lowe suggests that the tooth is a prehistoric Rmt- 
fiaker or axe-head of a unique character, but an authority to 
whom we have submitted the matter informs us that fofsi/ 
hippopotamus Lusks exhibit a structure e\actly similar to that 
described by our correspondent. It is due to disintegration of 
the ivory along the lines of growth 

In the Journal of the Society of Arts for December 5, there 
s a paper by Mr, Alfred Watkins on some .ispccls of photo 
graphic development, setting forth the methods of work that 
have become associated with ths author’s name A few 
observations recorded appear to be new, as, for example, that 
an increase of iodide in a rapid emulsion may increase the 
multiplying factor for development, and that a little iodide of 
potassium in the developer causes the image to .ippear almost 
as quickly at the back of the plate as at the front The 
tendency appears to to find new circumstances that interfere 
with the most usual course of events in development, and from 
the discussion that followed the paper we gather that at least 
some authorities still regard Mr Watkins’s generalisations ns of 
rather too sweeping a character 

Dr, G Heli MANN has recently published the sixth of his 
useful discussions of the rainfall of the Prussian States, prepared 
at the request of the German Meteorological Office The part 
now in question refers to the Provinces of Schleswig-HuUiein 
and Hanover ; the annual diatribution of rainfall is clearly 
delineated, as before, on a coloured map showing the amounts 
for each 50 millimetres from 450 to 1400, and upwards, with an 
inset exhibiting the interesting values for the district of the 
Hartz Mountains. Particular attention is given to the greatest 
falls in one day, and shorter intervals, as being of considerable 
utility to engineers and others The variations in the annual 
amounts at the same localities are, as usual, very considerable, 
and depend upon laws of which liille is known at present, the 
rainfall of a wet year being occasionally double the amount of 
that in a dry year. 

We have received vol. xL of Deutsche libers^eische meUorolo- 

Beobaiktungen^ published by the Deutsche Seewarlc, 
containing the meteorological observations made in German 
East Africa, collected and discussed by Dr H Maurer The 
observations were made at thirty-three stations , some of them 
date back as far as 1894, and some have been published in 
other places. Although the senes is not complete and the 
observations are acknowledged to be not all of the same quality, 
they give, in the main features, a useful representation of the 
climate of a large district hitherto but little known. In bnnging 
the data together in one volume, by very carefully collating 
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them on the moit approved plan ani by giving full particulars 
of the stalions and instruments, the Seewirtc has rendered a 
great service to meteorological science. 

Mr Kkeimcrii J CitRsiriRK describes, m the >/£i/ of the 
<>uekett Microscopical Club, a sinqile form of reflecting 
polanser P consists of a single glas^ relied mg surface fixed at 
a constant angle of 33^" with the axis of the microscope in the 
position commonly occupied by the mirror, and capable of 
rotation about that axis without varying ilie inclination The 
author points out the advantage of the mere ised field as 
compared with that obtained with a moderate si/^cd Nicol’s 
prism 

Tnh November issue of the fournal of the Franklin Insti- 
tute contains an interesting piper on the conversion of amor- 
phous carbon to graphite, by Mr F J. Fit/Gerald, chemist 
to the Acheson Graphite Comp my The paper is largely 
historical, the expenmenl s of Djsprci?, Hcrtheloi, Moissanand 
others being described in some dctiil 

Shurilv after the great Indian earthquake of June 12, 1897, 
a duplex pendulum seismograph was erected at Shillong, a town 
lying just within the epicentral area of the earthquake The 
records of this instrument from .'Viigusl, 1897, to the end of 1901 
have recently been examined by Mr F D Oldham in order to 
ascertain if any traces of tidal influence were to be detected in 
the occurrence of shocks in what al that time was an extremely 
unsialile portion of thi. e.irth’s crust Mr Oldham arrives at 
the following conclusions, which, however, he regards as 
provisional and requiring venficil ion from imorct <lcndcil senes 
of ob^ervalions '1 here is, in the firct place, .r large variation 
in the diurnal distribution of L>arlhquikcs, inaMma of freijucncy 
occurring between lO and II pm and between 6 anil 7 am 
Superimposed on this large but unexplained variation in 
frequtnDy^ there is a smaller variation, which has the appearance 
of being due to the tidal strcssesset up by the attraction of the sun. 
Also, if this smaller variation really due to tidal stresses, then 
the horizontal stress is much more ellicieit than the vertical 
stress, and the eftrcL is le^s due to the amount of the stress than 
to the rate and range of its variation 

A RECONNAISSANCE sirR\ Y.\ of Jebel Ciarra and the oasis of 
Kurkur, which he to the west of Assuan and the first cataract 
on the Nile, has bsen made by Dr John Ball (Survey Depart- 
ment, Public Works Ministry, Cairo, 1902) Jebel G.arra (540 
metres above sea level) is a huge, flat-topped hill capped by 
Eocene limestone, which stands on the margin of the plateau 
and scarps of Upper Cretaceous strata bordering the Kurkur 
Oasis. These overlook the low, undulating country foruitid of 
Nubian sandstone which occupies the intervening desert, where 
much blown sand occurs The Kurkur Oasis is forme^l by the 
confluence of several wadies or drainage-channels, which have 
no outlet, and it contains two wells There is little hope of the 
oasis being able to maintain more than a few human being i, and 
at present there are no residents. The water occurs at an 
altitude of 3J0 metres, and it appears to he derived rather from 
local rain water, which drains through the Cretaceous white lime- 
stone, than from any more permanent underground supply 

An analysis by Mr Radchfife flail of the volcinic dust which 
fell Eit Darbadoes on October 16 agrees in a general way with 
Dr. Pollard’s analysis of the dust of May 7 (see NaI'URE, 
June 5). The material analysed by Mr Hill contained rather 
more alumina and alkalis than that analysed by Dr. Pollard, 
and less magnesia , facts which point to the conclusion that 
felspar and possibly also glass are more abundant in the 
October than in the May dust. 
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A JOINT commiHBion appointed by the Royal Society and the 
London School of Tropical Medicine has been inveitigaiing the 
African sleeping sicknen This disease, endemic in the Congo 
basin, has recently been spreading easttvards vruh great rapidity, 
causing a terrible mortality. Of the commisuoner^, Dr Christie 
an 1 Dr. Low (Graggs research student of the Lindon School of 
Tropical Medicine) are returning home, but Dr. Castellani 
La remaining to complete his inveatigationi, The latter has 
isolated a streptococcus w'lich seems to be th: specific cause of 
the disease. The of the Fdaria ptrstans as the causative 
agent has been disproved by the commission 

A NUMHBK of cases of serious aniemia having occurred in the 
Drflcoaih mine, Cornwall, an inquiry was msiituied by the Home 
Office into the cause of the affection Dr. Haldane, with whom 
was afterwards associated Dr. Boycott, made the inleresling 
discovery that the condition was one of ankylostomiasii, which 
is due to the presence of an inieEtmal parasite, the Ankylo- 
stomnm dModtnaU This disease is almost confined to tropical 
countries, though it was met with among ihe navvies employed 
in the piercing of the St. G ithard lunnel. D luhtless, in the 
present instance, some of the miners who hid been working 
abroad contracted the disease and brought the infection home 
with them. 

In the December number of the Ettipmohgtst^ Mr. E. 
Bagwell-Purefoy gives further information with regard to the 
successful introduction of the brimstone bulterliy into Tipperary, 
which was accomplished in 1894, after its feeding-plants had 
been planted a few yean previoufjly in the county This butterfly 
— the GonepUryx rhamm of some authors and the Cohas rkamni 
of others — is found at Killarney and has been reported from 
Wicklow, but 19 not a native of any other part of Ireland. In 
iSg 6 , the colony of Tipperary was found to be m a flourishing 
condition, and in 1901 and the present year had still furiher 
multiplied. During the past summer, Mr. Purefoyhas attempted 
to introduce the handsome Mediterranean brimstone G, (or 6'.) 
fU 4 >pa(ra into Ihe same disincl — an experiment which will be 
watched with interest. 

In the September issue of the Proceedings of the Philadelphia 
Academy, Miss A. M. Fields records the results of experiments 
made with a view of ascertaining the cause of the hostiliiy to 
one another displayed by different colonies of ants of the same 
species, and likewise the influence of light of different colours 
on these insects. The chief cause of the hostility of one colony 
to another appears to be a difference of odour accompanied by a 
difference in the age of the individuals composing the two 
colonics. As regards colours, it is inferred that ants are able to 
distinguish some of these, but may have no preference for one 
ihQte than another. Also that these insects gradually lose their 
natural dislike of light by exposure to its influence 

Thb remarkable differences in the life-history of different 
colonies of an American land-planarian {P/anana fnatulaia) 
form the subject of a paper by Mr W C. Curtis in a recent 
issue (vol xxM. No. 7) of the Proceedings of thri Boston (USA) 
Natural History Society. In certain localities, the creature ap- 
parently reproduces its kind exclusively by fission, while in 
others sexual reproduction occurs There are yet other district*! 
in which both modes lake place. It is suggested that the 
asexual may replace the sexual mode of reproduction in the 
same individuals, but to confirm or disprove this, an extended 
penod of o|>|^rvation is essential. 

The third volumeofMr W S Taggart's "Cotton Spinning" 
(Messrs. Macmillan and Ca, Ltd ) has reached a second edition. 
The first two volumes deal with the preparing processei in 
potion spinning, while this pirt takes up the subject of spinning 
and the preparation of yams Necessary additions have bean 
made to the new edition so as to bring the book up to date. 
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In the Christmas number of Phoiography^ Messrs.' lliffe and 
Sons, Ltd,, have presented ui vrith an excellent and hteapen- 
sive publication, printed on good paper aud studded with 
numerous fine illualrations by various processes This number 
has set itself the task of reviewing and displaying the most 
choice samples that have been shown to the public at the tWo 
great exhibitions held at the New and Dudley Galleries this- 
year A short but interesting monograph accompanies each 
illustration, drawing the reader’s attention to the chief points. 
The publishers seem to have spared no pilns to make the pro- 
duction, as a whole, high class in every respect, and the book wilt 
be found useful and valuable as illustrating types of subjects and 
treatments which are utilised and cultivated at the present time 

The additions to the Zoological Society’s Gardens during the 
past week include a King-tailed Coati (A^ajiia ri^a) from South 
America, presented by Mr. E Biebsr ; a Banded Ichneumon 
{Crossarchus fasiatus) from Mozambique, presented by Mr^ 
F D Samuel , a Raven {Corvns torax) British, presented by 
Mrs Rose Haig Thomas ; a Douglass’s Horned Lizard 
{PArynosoma doug/asji) from ihe Rocky Mountains, presented 
by Mr. C W H Doubler , a Hog Deer {Cervus porLinits) born 
in the Gardens. 

Ehha'IUM — In letter on p 126, col. 2, 1 45, for "red 

out " read " red ” 


OC/P ASTRONOMICAL COLUMN. 

Comet 1902 b (Giacorivi) — Further observations of this 
comet have been communicated to the Asfrononnsihe 
Nachnchfen (No - 3833) 

Mr. C F Pechule, of Copenhagen, made the following 
observation on December 3- — 

l4h 38m 209 MT Copenhagen 22s 00 Afl = 

+ 1' 53" 7 “ (app ) =7h 1701 26s 56 B (app ) 

-1“ 51' 18" o, faint, I2th magnitude, small, diffuse. 

New Variabie —Algol Var table, 20, 1902, Cygm 

— From photographs obtained by M S Blakjo, Madame 
Ccraski has found that the star having the position (1655) 
a = 2lh oin 4<)S. 6, 5= -1-45° ii' 53", is a variable, and a 

further examination of ten plaies indicates that it is a variable 
of the Algol lype 

18, 1902, Coronae — Mr. Thomas Anderson has observed 
that ihe slnr having the approximate position R A = l6h. 
lom 3, Dec = + 38“ S', {1855), has been rapidly decreasing in 
bnghlnes'i during November 

The following magnitudes have been observed — November i, 

8 5 , November 7, 8 7 , November iS, 92; November 21, 9*3. 

19, 1902, Pega\r. — Mr. Anderson also records the variability 
of the star having ihe position R A = 2ih, 57m 8, Dec ^ 
+ 34" 25' (1855) At maximum, its magnitude is midway between 

9 I and 9 9, whilst at minimum it js only o 2m brighter than a 
neighbouring nth-magnitude star lt4 period is seven months 
{Astronomische Nachfichten, No 3831) 

Hrhschki’s Neboious RKr.ioNs OK iiiR Hhavens. — D r 
Isaac Knberis has recently completed his photographic survey 
of the fifty-lwo regions of the heavens described by William 
Herschel, in his paper “The Construction of the Heavens" 
(PAcV. Tians , i8ii), as exhibiting extensive diffused nebulosity, 
and has communicated ]he results of this survey to the Royal 
Astronomical Society {The Obseivaiory, No. 325). 

U«ing a 20 inch reflector and a 5-inch Cooke lens to obtain 
simultaneous photographs, he has obtained negatives showing 
stars of magnitude 16 17 wiih the former, and of magnitude 
14-15 with the latter im^trumcnt, thus securing images of objects 
at least as faint as tho<ie shown by llerschel's telescopes 

These photographs ^how that in forty-eight cases out of the 
Afty-two there is no trace of the extensive diflused nebulosity 
described by Herschel. On the remaining four, there is ncbuloaily 
which forms parts of three extensive nebirlous clouds, which, 
however, Herschel could not have seen in so complete a form 
as they are shown on the photographs. 

Nbw Minor Planets — Prof. Max ^Volf announces, m 
No 3831 of the Astronomische Narhrtehfen, the di*covery of 
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nine new minor planets. Three of these were found on a plate 
taken by Prof. Wolf on November 20, three others on a plate 
taken by Mr. Du^an on November 21, and the remaining 
three were found on a plate secured by Prof. Wolf on 
November 21 

Elements and Ei'hemlris ok Comet 1902 d — M G 
Fayet, of the Pans Obaervatory, haa computed the following 
elements and ephemeris for the orbit of the new comet, from 
observations made on December 3, 5 and 8 — 

T = 1903 March ij 976 M T Pans 
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SI = 117 39 21 I 
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An observation was made on December lod i jh J7m. oat 
Heidelberg by M Courvoisier, and gave the tullowinj’ position 
for the comet — 108“ 47' 12", - o'" 48' 15'', and this gives a 
correction to Fayel’s ephemeris of - 2s. and + o' 6 (Iviel 
Cinulat, No 55 ) 

“Companion to ‘The Obsmiv A roR\,' 1903 "—This annual 
collection of elements and ephemeruies, just published, contains 
its usual excellent list of tables and information in regard to the 
astruoomical phenomena which will take [ilace during the coming 
year 

The- information concerning the various meltor showers and 
double stars is supplied by Messrs Denning and Maw respect- 
ively, and M Loewyhas again contributed advance proofs from 
which the variable-star epheinerides have been compiled 
The latter show a considerable increase m number this year 


JUPITER AND HIS GREAT RED SPOT 

'^HOUGH Jupiter haa been unfavourably placed for European 
observers during the present year, his surface markings nave 
been extremely inlcreslin^, of great variety and in plentiful 
numbers The English climate, even at its best, can scarcely 
be said to suit astronomical work in an eminent degree, but its 
characlcnstiCB in 1902 have proved unusually bad, in fact, 
atmospheric conditions have combined ivUh the low position 
of the planet to render observations difhcult, and they have 
f^cnerally had to be pursued with definition of very inferior 
quaUly The seeing has been recorded as “ very good " on six 
nights only out of seventy five, and in 1901 the result was 
equally disappointing, for the image was really sharp and satis- 
factory on five nights only out of seventy one ; but in 1901 ihe 
planet was about 3"' lower (Dec. 23° S ) than in 1902 (Dec 
iS'’ S ), and though the difference la not great, u ought to have 
operated strongly in favour of the present year had other 
circunisrancea l^en equal 

The most rint^worthy incident in connection with recent 
Studies of Jupiter la to be found in a very pronounced acceler- 
ation of motion in the great red spot This first made itself 
evident in 1901;, but it haa been intensified during Ihe past 
summer. For aboui twenty-three years, uninterruptedly, ihis 
singular marking had cKhibited a constantly increasing retard- 
ation, which caused its rotation period to lengthen from about 
9b 55m 341. to nearly 9h 55m 42s. But in 1901 it declined 
55 *"' 4*8 , and during the present year the rate has been 
about 9h. 55 '"' 39 i* And this increase of velocity has been 
conieinpofary with the outbreak of a large, uregular or multiple 
marking of a dusky hue, in the same latitude of the planet. 
This nrw object, apparently first seen in May, 1901, has shown 
a roiRUon period of gh 55*"* 18s » which correaponds with that 
"f tile south temperate current. It seems a probable conjecture 
that the presence of the marking just referred to may have forced 
the fed spot along at a more rapid rate than that which it 
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exhibited in previous years In June, July and August of the 
present year, the red spot was almost surrounded by the material 
of the new marking, and the quicker moliori of tlie latter may 
well have accelerated the movement of the former But no 
certain conclusion can be arrived at, though the f.icts are signifi- 
cant and suggestive Possibly the jthenoniena alluded to may have 
been practically coincident in date, but devoid uf any physical 
relationship And in this connecliun it will he useful to 
remember that the red spot has always liecn situated m a 
stream flowing along with much greater celerity than the rate ol 
Its own motion 

In September, the maltrial of the new marking had passed to 
the preceding (VV ) side of the red spot, and Iicucc it was 
expected that the accelerated motion of the Utter would cea',e, 
but the differences in mnlion have been comparatively slight, so 
that errors of observalion inake it unsafe to form definite con- 
clusions It will be advisable «,hcn the planet div^appears from Ihe 
evening sky in jannary next to collect all the transit times 0/ the 
red spot recorded during ihe itrcsenl apparition, as it may then be 
possible to determine with accuracy the extent of the acceleration 
and Ihe variation in its ratPj if any, during the summer and 
autumn If a large numlier of observations are furthcoming, it 
will be desirable to group them into monthly or bi-nionthly 
periods and ascertain the mean longitude of the spot for each of 
llu’se, when the rate of its drift will be seen and the errors of 
individual transits practical!) obliierntcd 

At Bristol, the following estimated transits have been obtained 
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During the present year, a number of white and dark spots have 
been visible on the north side of the north equ.itorial belt, and 
the mean rotation period of these has been about ten secoiulii leas 
than that shown by the red spot A new belt has hiitly formed 
on the northern side of the spots alluded to. The equatorial 
current of Ihe planet has been moving, as nearly as possible, at 
the same rate as during 1901 , for the mean rotation of twenty four 
spots IS about 9)1. 50m. 29s There has been an abundance of 
slow-moving N and N N temperate markings, but these have 
seldom been well seen owing to the confused definition 

W F Denninc. 


SOME LIMITS IN HEAVY ELECTRICAL 
engineering I 

F ia customary for a presidential address to be n review ol 
the development of the science with which the Inatitulion 
IS particularly concerned Such a review is especially bene- 
ficial in the case of 8uch a rapidly growing industry u electrical 
engineering, as (he outlook changes considerably during a yeir 
Instead of a review of the past, a dream of the future may 
take the form of a presidential address This form haa great 

1 Abridged from the inauaural address by the preddent of the Instieii- 
lion of Electrical E^gmeers, Mr Swinburne 




attractions for me for several reasons. In the first place, this 
kind of prophecy is easy and pleasant 1 might draw a rosy * 

picture of a future when everything conceivable is done elec- 
trically We shall have electrical energy developed direct from | 
carbon at the coal-olts, Not only all our lighting, but all our 
domestic heating will be done electncally. There will be no 
smoke in our cities or m w'hat will correspond to them. Most 
of the dirt of our houses will have vanished. Large and 
crowded towns will have disappeared, because the telegraph 
will have given way to its wireless rival, and that will have 
given way to the wireless telephone with no exchanges and no 
subscriptions. There will thus be no need for people lo go and 
sec one another lo transact business Even when matters must 
be written to preserve a record, noofhee will be necessary V'ou 
will dictate by wireless telephony to your shorthand clerk at his 
distant house. Perhaps we shall all learn shorthand instead of 
our present cumbersome system of wnting, and all books and 
letters will be in one language, written and printed phonetically 
at speaking speed or faster. The horse will have gone, ieaving 
clean and odourless streets, with smooth surfaces on which 
people will travel in rapid eleclnc automobiles The railiyays 
with very rapid long-distance service will be entirely electric It 
is very easy to prophesy in this sort of way, not only m a general 
way, but in considerable detail ; and it is an amusement that 
brings much credit to the prophet. If any of his prophecies 
seem unlikely to come true, he merely has lo say, ^‘Wait a 
little While if anything like what he foretells comes into 
existence, say twenty years hence, all he has to do is to refer 
back to an address lo claim that he has foretold it, and the 
future inventor will have half his credit taken from him and 
given to the prophet. If the prophecies are sufficiently vague, 
there is. certain to be some son or fulfilment of some of them 
sooner or later, and it is always well to have a good many post 
publications of this sort in stock waiting for future develop- 
ment. 

Great chough the (.emplation is, I will resist it, and try to 
look into the future from quite a different point of view, ^ We 
have been going ahead so very fast lately' — even our acceler- 
ation itself increasing^ — that we may be a little apt to have 
vague views of what we can and what we cannot ,do elec- 
trically It may be well, therefore, to try lo look ov^r soipe 
of the branches of our great and diverse industfy, ,‘and see 
what obstacles are now opposing us and what arc likely (o 
oppose us shortly, and whether the obstacles are insuperable 
or not. This sort of prophecy is much more difhcuU than the 
other, for there can be no credit twenty years hence in having 
said something could not be done, even if it has not, while if I 
it has been accomplished the position is still more; difficult 
Negative prophecy is thus unattractive But the discussion of 
our limits may nut only have a beneficial effect in making us 
modest, but it may be a much greater benefit if, by focussing 
our attention on a limit of any development, we find either that 
the obstacle is theoretically insurmountable, m which case we 
must go round it, or that it has to be scaled in a particular way. 

There are clearly at least two kinds of obstacles. For in- 
stance, it IS obviously impossible to get more than 746 watts 
out of a dynamo taking one horse-power to drive it. 3ut the 
limit of jMssaible speed on an electric railway belongs to quite a 
different category. I will therefore discuss vanous branches 
of electrical technology, to see what n ay prevent or is preventing 
further advance. 

Twenty years ago, this Institution was chiefly concerned with 
the development of the telegraph. We can get but few telegraph 
pers now This is not because telegraphy is dead ; it is 
cause most of its problems are solved, so there is little to 
discuss, The fact ihat there is little to discuss m telegraphy is 
the proof of Its vitality It has passed out of the childhooa of ] 
technical difficulties into the manhood of commercial develop- 
ment Ten years ago, we were in the thick of the evolution of 
the dynamo and the transformer Now there is little but detail 
to discuss about electrical generating machinery. This is because 
heavy electncal machinery has got through its difficult infancy 
and IB now a trade, which is the highest coruplimmt that can 
be paid to it But we electrical engineers have also developed 
through our difficult training into l^ing the Bclenufie branch of 
the engineering profession. Our exactness of calculation and 
measurement has leavened the steam engineers and the other 
manufacture IB with whom we have to work in concert 

No one man can be a complete electncal erquheer , but each 
of uB ought to know one subject well and a large number of 
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allied subjects fairly well. As a basil of technical knowledge, 
which 1 am alone dealing with to-night, we must have a fairly 
allround knowledge of ''theoretical" physics and chemistry. 
Physics 15 merely unapplied engineering. Science is split — un- 
fortunately, the split is very difficult to heal — into two porfs, 
generally wrongly called the theory and the practice ; or pure 
and applied science This fissure is not so deep in our branch 
of engineering, but it is there Science, to be worthy of the 
name, is knowledge of Nature utilised by man. Engineering is 
science, and science is engineering. \ ou can cut off a part and 
call it unapplied science This is what is generally known as 
theory or pure science It is not purer than any other science, 
and the term theory is misapplied. To be an engineer you 
must know both branches, There is nothing superior about 
knowledge which is not yet applied It is mere raw material ; 

It may be useful when worked up, and it 19 valuable before it is 
worked up. but only because it may be worked up. The so-called 
practical man who works at applications without understanding 
the generalised principles is ignorant He only understands a 
part of science The so-called scientific man who only under- 
, stands what is called pure science is just as ignorant. Each 
understands part of his subject only 

We os electrical engineers ought especially to heal the split 
between the halves of science, a split which is much deeper 
in other branches of engineering, such as chemical and purely 
mechanical We ought to unite knowledge of both branches of 
science in one individual as much as possible 

Tidts, 

The tides are often referred lo as a possible source of energy 
even to this day , and it is urged that in places where the tide 
rises abnormally, for instance in the estuary of the Severn, it 
would pay to make a d.im with turbines. The sort of argument 
IS that if you have an area of, say, 1000 square metres and a 
total rise of 15 metres, you have 15,000 cubic metres of water, 
and 05 this runs in twice and out twice a day, you have 75,000 
cubic metres of water, falling the equivalent of 60 metres a 
day, or approximately 100 kilowatts. This statement contains 
many fallacies. In the first place, in order In get the full 
advantage of the diflerence of level, the water must be lei in 
and out at high and low tide only Even then the equivalent 
or average bead during discharge or charge is only 7^ metres 
But a system which give an enormous power for a very short 
lime four times a day would be of no use The plant would 
be expensive and the result of no value With a single tank it 
IS impossible to get a continuous output If the tide is coming 
in and you get power by letting the tide fill the tank, the 
power will decrease lo rero as the tide begins to fall and corner 
to the same level as the water in the tank It is therefore neces- 
sary to have more than one tank. To make the plant practical, 
you want fairly constant pressure available on the turbines, 
though you may waste head by sluices or valves It is often 
said that a Norwegian fiord or a Scotch loch could be easily 
dammed and utilised, but it would be impossible to find three 
lochs all opening out together. The need for more than one 
reservoir does not seem to have been recognised In addiiion, 
the demand for electrical energy on Scotch lochs or Norwegian 
fiords IS rather minute 

Water Power 

Some years ago, there was a great deal of excitement about 
the development of water powers The possibility of "harness- 
ing Niagara ’’ and utilising waterfalls all over the world was 
hailed as a great triumph over Nature, and Che idea was that 
power could begot for nothing, and industries would all migrate 
from coal districts to the neighbourhood of water powers. The 
dally Press and the magazines took the matter up, and there is 
something in the idea of saving some of the colossal waste of 
natural energy that appealed especiallv to the half-scientific or 
unpractical reader. At the time of the excitement, it was pointed 
out, largely in vain, that water power did not cost nothing, 
because the development of a fall demanded a good deal of 
capital, on which interest and depreciation had to bt paid But 
further than this, Ricardo’s theory of rent is applicable to water 
powers as well as to arable land If steam power costs a 
farthing a unit, and if water power at the sime place can be pro- 
duced lor half a farthing, after paying working expenses and inter- 
est, the owner of the water power will claim the odd half farthing 
as rent, or will just allow the water power enough to encourage: 
the production of a new thing As a rule, however, a water 
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povver u not where it ii wanted indusliiiill/. In the nature of 
things, water powers are generally in hilly countries, and are 
seldom neai the sea The result is that a water power as a rule 
cannot command the same price as steam or ^as, because it is 
not where it is wanted. The idea in 'itarlmg many of the 
water-power stations also was that works which needed power 
would come and settle near Asa matter of fact, the cost of 
power IS a much smaller item in most industries than is generally 
supposed, and it does not pay to start a works m an otherwise 
not perfectly suitable locality simply for the sake of the cheap 
water power. In such industries as engine building, Hour mill- 
ing, spinning and weaving, and so on, the chance of reducing 
the expense for power is not enough to overcome other con- 
siderations. It may be said that m electro-nictallurgical pro- 
cesses ihe whole cost is practically the electrical energy, and so 
carbides, aluminium, electrolytic soda and chlorate of potash 
will be made at water powers. Even this, however, is mis- 
leading Carbides and aluminium are generally made at water- 
falls, and chlorate nearly always 11 Electrolytic soda and 
bleach are made at water powers, but are also made extensively 
by steam-driven plant Against the cheaper power, we have to 
put extra carnage for materials and for coal, which is often 
needed in addition, and extra carriage for finished products, and 
very often extra cost of labour, as labour is often dear and bad 
in water-power districts It may thus easily pay to use much 
more expensive power if the other conditions arc more favour- 
able Steam power, for instance, will cost three or three-and a- 
half times as much, and yet it pays to make electrolytic caustic 
and bleach in England where the other conditions are all favour- 
able It IS not, therefore, the want of water power that has 
kept the electrolytic industry back in this country For a water 
power to be really valuable, it should be near a source of 
material, on the sea, and should have a great head of water, so 
that the capital cost of development is small .Such a water 
power is very valuable — to the landlord 

A blast furnace is more valuable than a water power There 
are plenty in England But the owners, who have been wasting 
the gas up lo now, will not give it away , they will want rent, 
so that It will only ^usi pay to use this gas rather than make 
It The electrical industry thus does not gain, but the iron* 
masters do. 

tm bon Celh 

For many years, *' electrical energy direct from coal” has 
been the dream of the electro-chemist That is to say, he has 
dreamed of an electrolytic cell in which the consumed electrode 
IS carbon The best way Lo realise the diHicullies of this 
problem is to consider it solved and see what it means The 
carbon must be m contact with an electroI>le, and that electro- 
lyte must either be in contact with a second electrolyte which 
wets the other electrode or must itsell be in contact with that 
electrode This second electrode must almost certainly be metal, 
os there are no other non-metallic conductors available Such 
compounds as the h^(Irides, nitride, oxides, chloride, bromide, or 
the sulphide, or silicide, of carbon are not salts in (he electrolytic 
sense Carbon forms part of the electro positive radicle in the 
organic radicles and part of the electro-negative radicle m the 
cyanogen compounds, but it is never a radicle by itself lo sum 
up the matter shortly in the bght of modern theory, carbon 
never forms 10ns, and has therefore no solution pressure, and 
can therefore give no electromotive force At ordinary or 
moderate temperatures, carbon is practically inert Oxidising 
agents will Attack some forms slightly, and sulphuric acid will 
attack It In this Utter case, the formation of water and its 
cornbmation with the acid is the determining factor At high 
temperatures, oxfgen, sulphur, silicon, and to some extent 
nitrogen, and many of the metals combine with carbon, but 
there is no dissociable salt of carbon formed The carbon cell 
thus seems impossible Such schemes as Mr Reed's, ingenious 
as it IS, IS not a solution of the problem It would be simpler 
to reduce zinc oxide with the carbon and then put it in a rinc 
cell. 

It is hardly necessary to discuss thermopiles or therino- 
magnetic engines as possible economical producers of electric 
power. 

Steam Engines. 

The primary question m all heat motors is, What temperature 
range la available P In the case of a steam, engine, there is 
enoimous waste of mutivity — to use a variation of l.rfjrd Kelvin’s 
convenient leini — in boiler flues We burn carbon and hydrngen, , 
capable even with air of giving a temperature of some 1500'’ C , | 
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and the heat is degraded Juwn to aoiiie 200 C Tliat is to say, 
instead of getting the heat with a niutivily of about o S25, we 
degrade it down to, say, o 35, a cle.u loss of n 45 out of o S, or 
56 per cent This degradation is apart from ihe cKkicncy ; 
the efficiency is concerned with the loss eif heal up the chimney 
The higher limit 111 large modern reciprocaiing engines may be 
taken, roughly, at 600' A. (327 C or b2o' 1 ) Ahosr this, there 
is difficulty in lubrication and to some extent wiakcning of the 
material The pressure corresponding to tins temperaUuc for 
saturated steam is out of the question, and the pressure may 
he taken at, say, 12 1; megadynes per stjuare cenlimctre nr 12^ 
atmospheres, or 200 lb per square inch, and slc-im leaving the 
boiler superheated to 600" A does not get at the cylinder 
lubrication at that temperature Our limits in the steam engine 
are thus pretty clearly defined The pressure is the essential 
factor Superheating is not much good in the way of getting 
higher mulivity in the boiler, nor is it very important in geiimg 
much more energy into the steam 

The turbine is under the same limit as regards pressure , in 
fact, high pressures are perhaps even more difficult to use, and 
superheating does not, as already explained, seriously increase 
(he mulivily of the heat taken m by the boiler 

One of the chief disadvantages of steam engines for stations 
with small load factors is the difficulty of storing energy so as to 
get uniform boiler load Hattcnes are no longer used for this, 
and the diffirully reduces the value of steam in comparison with 
lilt gas engine Mr Druilt Malpin has proposed, and used,. 
" thermal storage ” J.agged vessels are filled with water 
raised to the temperature o( the working steam This arrange- 
ment, however, is not isothermic , that is to say, to get out the 
em rgy the temperature must fall What is wanted is a reser- 
voir containing something hich undergoes a physical or 
chemical isulheritial change For instance, a substance that 
fuses at the right temperature and has a high latent heat of 
fusion, or a substance which, like sulphur, changes allolropically 
with considerable change of internal energy, at a suitable tem- 
perature Unfortunately, there is no substance within the range 
of practical engineering Moreover, the storage is on the WTong 
side of the engine. To store heat with a mutivity of only some 
o 35 IS not so promising as to store some higher form of energy 
The secondary IwUery thus begins with an app.ircnt advantage 
The difficulty of storage is another drawback Lo llie steam 
engine, and gives the gas engine a further advantage 

T/ie C7(ir Engine 

There is no other comprehensive name that covers the type of 
engine worked by gas and Oil The combustion need not be 
inlernal, and perhaps will not be internal in the future, hut in a 
sense all are worked by gases 

We have in the gas engine a machine which, from a thermo- 
dynamical point of view, ought to be exceedingly good , hut the 
dihicullits m building, especially very large engines to uliloc the 
high possible mutivity ami s.iving by having the heat produced 
where used, reduce the efficiency of the gas engine enormously 
In spite of that, the large gas engine seems likLiy to oust the 
steam engine lor large powers during the next lew years The 
best way lo get a high efficiency out of a gas engine would 
probably be to make it compound, exhausting at a temper aure 
suitable for raising steam The steam engine would then ex- 
haust at a temperature suitable for raising SUj vapour But 
the chances are that Dowson, Mond or other producer gas 
will be available .H such low prices that the exira sle.im and 
dioxide engines would not pay for attendance, interest and de- 
preciation With very cheap gas, the hr^t thing is to make big 
engines, the next to make them so that they never break down, 
and the last thing to make them elhcicnt The gas engine 
maybe, comparatively speaking, in the state Watt left the steam 
engine, but it will doubllLss make very rapid ad\ antes, is it 
is in the hands of very competent ind huffily LtiuLated en- 
gineers 

/)j/na/nos 

As regards efficiency, we have reached the practical limit 
already, for further reduction in dynamo losses would make no 
appieciable diflcrence in the total effinency of a station. In 
fact, we are rather following conlinental practice in having 
slow-running machines with many poles, even for direct cur- 
rents, and efficiencies are perhaps lower for large machines than 
in the best English practice of a few^ years ago. Ibis is also true 
as regards output from a given sire We nre not likely to 
make much advance in dynamos now, as we are limited on 
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OM haad by the hyitereni lou in iron, Which prevents our using 
higher inductions in armatures, and Idw pernreability, whien 
limits our field and armature tooth inductions. It does not seem 
likely that we shall now find iron much better in cither respect 
Nor are we likely to And a better available conc^uctor than pure 
copper. As insulator we have mica It looks, therefore, as If 
we were within sight of our limits in dynamo and motor designs. 

Secondary Battirits, 

The secondary battery in central station work has been used 
as a store to equalise the load, and to reduce the running plant 
at the times of heavy load. Owing to the high full-load station 
pressure with feeder systems, the station battery is generally for 
use at light loads only. But the secondary battery has for a 
16 ng time be^n on the border of success for triction work, both 
on tramways and on the road, and a further improvement in 
batteries may be expected to produce very great changes in im- 
portant branches of engineering. 

The Arst question asked is, Why do we stick to lead ? The 
answer is that the case 11 very special and other things will not 
do. We are practically limited to lead, at any rate In acid cells 
Take Arst the plate that oxidises on discharge. It should not 
dinolvein the electrolyte, as If it does the deposition and solu- 
tion will be uneven, and the plate will grow trees and come to 
grief. This puts zinc out of court, unless some electrolyte is 
used which gives some insoluble salt of zinc, which does not 
attack zinc on open circuit, and gives a good electromotive 
force with it. Iron is out of court for the same reason ; there 
u no suitable electrolyte. The strong organic acids such as tri- 
chloracetic or oxalic are apt to have their positive radicles 
split up by electrolysis, even if a strongly positive metal can be 
found with an insoluble salt. Lead is thus the only metal practi- 
cally available in an acid electrolyte Silver in hydrochloric 
acid would mve no pressure, and the acid would be oecomposed 
at the anode. On the other plate we need an insoluble de- 
polariser, else a two-Auid cell must be used, involving a porous 
diaphragm, diffusion and impracticability. Not only must the 
depolariser be insoluble, but it must be converted into an in- 
soluble body on discharge The coating must be a conductor in 
one state or the other, or there will be no proper contact. In 
the lead cell, there is always enough peroxiae and metallic lead 
in the coatings to secure electrical contact though the discharge 
product IB an insulator. The depolarising coating must be con- 
hected to a conducting plate which is not attacked by local 
action. Lead and silver are the only available metals, and 
sulphuric, and perhaps phosphoric, the only acids, for the nitrate 
of lead IB soluble and hydrochloric acid is decomposed by lead 
peroxide Lead is protected by its coating of sulphate, or per- 
oxide as the case may be It thus seems as if we were limited 
almost absolutely to lead and sulphuric acid It is wonderful 
that we have the lead cell at all. We owe it to the chance ob- 
servation of Plants The theory was not understood for a long 
time For many years it w^s thought that the pressure was due 
to the PbOy and Pb changing into PbO The acid was merely 
put in to make the electrolyte conduct, and sulphuric acid was 
used because people used it in gas voltameters, and they never 
thought that it ought to be as strong as practicable to give the 
pressure and output. The formation of lead sulphate was regarded 
as a difAculty to be overcome 

In the lend cell we want lightness, large capacity, cheapness, 
rapid discharge, efficiency and mechanical strength, and dura- 
bility These qualities are mostly antagonistic Large capacity 
means rapid detenorabon. Mechanical strength means weight. 
It IS thus no use testing a cell for capacity without testing the 
elAciency and durability too, and so on Published battery 
reports are often misleading, because they omit essential 
information- 

Cables, 

The conductor itself can hardly be improved, but there is 
great room for improvement m the insulation. It is largely the 
insulation of the cables that bmits our pressures, and therefore 
our distances of transmission. For ioog kilowatt cables, the 
cost IS about a minimum for 8oao volts ; above that, the cost of 
insulation increases faBter than the cost of copper falls. It is 
Exceedingly unlikely we have reached the limit in insulation. 
There Is no branch of electrical engineering so important as 
cable making Cables form a large portion of the capital outlay 
in Urge systems. Yet there is no branch of the industry which 
IS run on less scienliAc linca. The days of secret mixtures 
known only to the workman who makes them may be passing 
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away ; but even now the whole art of cabUr making U a question 1 
‘of trial and error, with a good deal of the last component, 
Engineers do not know now whether rubber 11 better than 
paper, nor can they tell what any particular make of cable will 
Le like after ten years’ use. 

, Lishi, 

I Our chief work, until lately, has been producing light. Here 
the inefAciency and waste Is prodigious, and though it is mostly 
unavoidable, there is still great room for improvement. We 
take great care over our stations, watching every penny from 
the coal shovel or mechanical stoker to the station meter. We^ 
Quarrel over i per cent, in the generators When we get to 
tne mains we care less, and once we have got to the consumers' 
meters we care nothing at all. ' 

Practieally ill light is wanted for use by the human eye. The 
human eye is exceedingly sensitive ; it is calculated to see a 
distant star when receiving io~^ ergs per Second, so that one 
watt would enable, say, Ave thousand billion people to see stars 
with both eyes, but it would have to be used economically. In 
reading a book, the eye would need much more than this ; and 
then, as the book radiates light in half of all directions, only a 
little is used by the eye, so even if all the light from a source 
were concentrated on a book, there is enormous waste by useless 
radiation from the book But the source of light does not illu- 
minate only the book ; the book probably subtends a Small solid 
angle, so we have another source of waste The eyes reading a 
book in a fairly good light want something of the order of two 
eras per second, so that a watt would only work the optic nerves 
of 7 say, the inhabitants of London But the book, say 200 
square centimetres, would need about 3000 ergs a second to 
illuminate it A candle, which gives a light of 4*, radiates 
about o 2 watt, or Ave candles a watt ; that is to say, at an 
efAciency of unity, vfe would get Ave candle-power or 20 unite 
of light per watt. The efficiency of a glow-lamp is only about 

0 25 candle-power per watt, or 0*05, so there is room for im- 
provement The nrst thing, naturally, is to see what limits 
there are in the way of increased elAciency The obvious goal 
is direct production of light without heat,’* by which is meant 
producing only the rays of wave-lengths which affect the eye 

There is no thermodynamical reason why electrical energy 
should not be converted directly into radiation of any wave- 
length without loss ; I do not know if there 19 any molecular 
impoasibility, but apparently our limits are praclical-^that is to 
say, It may be done, but we have not yet hit on the way of doing 
It. The vacuum tube appears to a means of converting 
electric power direct into radiation The Cooper- Hewitt lamp, 
for instance, gives an cfAciency of about three candles per watt, 
or something like O 6 All these Agures as to light are a little 
vague. Unfortunately, the light is of a very baa colour It is 
very actinic, but the wave-lengths arc coo small. One method 
is to degrade the light by making it act on silk dyed with matters 
which lower the radiation to a redder coiouf by Auorescence. 

The Arc jAght 

The arc has been very fully studied in some directions and 
not in others Most makers of arc lamps seem to devote their 
whole attention to the mechanism, and look upon the arc 
merely as a hot gap that has to be preserved by suitable 
apparatus. Many lamp makers, on the other hand, have records 

01 exhaustive experiments on the relations of the pressure, 
current and light with different carbons , but they are very 
seldom published On the other hand, an enormous amount of 
laborious experiment on such points as these is available, and 
on the back electromotive force of the arc. The physics of the 
arc, an exceedingly difAcult branch of study, has not received 
much systemaUc attention yet The crater of an arc is, no 
doubt, heated to the point of volatilisation of carbon at the 
pressure of the air If other gases get at the crater, the vaporis- 
ation temperature would be less. (There is a small increase of 
pressure which I suggest is due to the electromagnetic effect of a 
current localised in a conducting fluid This may be neglected.) 
The crater may be rough, as carbon, though it softens, does not 
melt before volatilising, and it may be merely speckled with 
points at Its volatilising temperature, so that ilii brightness is 
not uniform But thertarcso many anomalies about the arc 
that one cannot say anything definite with safety. For instance, 
if the temperature is limltea bythe vaporisation of carbon, what 
must be the speciAc heat of vaporisation of carbon ? Where 
does the vapour go, and what Happens to it m an enclosed 
lamp? In condensing into smoke, it should give light of thi 
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same colour as the crater If it has an enormous speciHc heat, ^ 
st Ought to raise the other pole to crater temperature where it; 
condenses. If it is a light gas, a large portion of its specific 
heal of vaporisation may go to eKternal work. Most of the 
upper carbon is burnt away by exteinal air ; jf a pencil to match 
the crater is volatilised, it does not account for much power. If 
the vapour is ve^ light, there must be large volumes from the 
upper carbon Then what conducts ? Carbon vapour alone, or ' 
mixed with a little monoxide or nitrogen, is a very good con- 
ductor at these temperatures. Does that go to show that carbon | 
vapour dissociates like iodine or chlorine, iSlC ? The whole ' 
question of the physics of the arc deserves far more careful study 
than it has yet received, but the work is surrounded with difh- 
culties and is really a branch of the theory of the passage of 
electricity through gases, a matter of the greatest scicntihc 
importance, somewhat out of our way as practical electrical 
engineers. But as engineers in the broader sense, we are as 
much interested in questions of recondite physics as of costs of 
generation 

To sum up as to the arc light, we do not seem to have 
reached our limit as to light from pure healing, because we lose 
a lot of light into the opposite carbon Many attempts have 
been made to expose the crater freely. But, far more important 
than this, I would urge that the arc is not necessarily a hot body 
radiator only, but that it may also convert electrical power ' 
directly into light in the space between the electrodes, and this | 
gives a chance of rising more nearly to our iheurelical limit of 
about five candles per watl. 

The Irtcatid€\cetii Lamp 

This simple hot carbon wire in a bulb involves the most 
extraordinary physical complexities. A great many curious 
things go on inside the simple-looking globe A good account 
ol what is known — especially since he look the subject in hand 
— has been written by Dr Fleming, and the scientific manufac- 
ture of this interesting article has been fully described by Mr 
Ram, The incandescent lamp is a simple hot body radiator, and 
the limit of efficiency depends chiefly on ihe temperature of the 
carbon As we are limited by the sire of main!!, we can only 
use pressures of 100 volts or 200 volts, and this limits us to 
carbon or something of still higher specific resistance. The 
sensitiveness of the carbon lamp to pre*>surc in its turn limits Ihc 
practical variation of pressure of supply, and thus costs us very 
heaVily in mams If we had incandescent lamps which did not 
mind 20 per cent, pressure variation, we would have saved 
millions in mams in inis country alone. 

The idea of making lamps of carbides has become very 
fashionable lately People have put oxides into cartxm for the 
last twenty years_ The old idea is lo get bold of an oxide that 
radiates more light at a given temperature than it ought to, 
which IS Itself a fallacy, while the idea of oxide in contact with 
carbon is chemically absurd. There is no oxide irreducible by 
hot carbon I'he carbides are not by any means all refractory 
Some are, though, but there are immense difficulties m making 
carbide lamps. To make a fine filament material of an infusible 
material, which can be made only at electric furnace tempera 
lures and is generally decomposed by moist air, is not an easy 
task It IS easy to think you have made a carbide lamp by 
incorporating an oxide in the filament material, but the 
resulting filament is generally mostly, if not wholly, carbon 
What happens lo ibe metal m ihe circumstances is rather a 
mystery. There is, however, a chance of enlarging our limits 
in incandescent lamps of the ordinary kind, but it seems strange 
that the melting points of all known materials should suddenly 
reach a higher lltpil Assuming the Stefan- Boltemann law for 
ordinary light radiations, the fact that the efficiencies of 
refractory bodies all reach limits of the same order shows that 
Ihe most refractory bodies melt at about the same temperature, 
aoincwhere m the neighbourhood of 3000“ A_ Whatever the 
inter-molecular forces may be that bind the particles Lo make 
solids, the vibration forces due lo temperature seem to overcome 
the greatest at about 3000^’. 

Instead of an ordinary conductor, Nernst uses an electrolyte 
which stands a higher temperature. The conduction is electro- 
lytic, as can easily be shown, but there are many curious pheno 
mena, many of them so far unexplained, in the Nernst lamp. 
The efficiency of the Nernst lamp is about o 6 candle per watt 
It was at one time supposed to owe Us efficiency to selective 
emissKm, but there is no reason to doubt that it is a pure 
temperature radiation. 


MUitru Heating 

The limit of electric healing is clearly purely financial. To 
convert heat into other energy with a very small (.fficiency and 
to send it out by exjiensive cables .md then to degrade the 
energy down to heat again is obviously much dearer than 
burning coal or gas direct But in many domeitic cases, the 
convenience is so great lliat the limit is not so low as might be 
thought, and electric heating for cooking and other domestic 
uses may develop considerably The electric arc and incan- 
desceni lamps are tsscnhally cases of clccinc healing By far 
the most important use of electric heating is the furnace Here 
the temperature available is only limited by the volatili-^atiun of 
the electrodes, and this enables us to get temperatures uihcr- 
wibc unavailable, so tliat we can get chemical actions which are 
impossible at lower temperatures, either because they .rre endo- 
thermic or because the materials do not conic into chemical 
contact at ordinary temperatures It is impossible lo say what 
our limits are m the electrical furnace Probably the tempera- 
ture is limited by the vnKlilising of carbon The products arc 
not limited to cndolhcrmic compounds , the furnace is useful for 
the reduction of metals and phosphorus, and for melting glass 
and, it is hoped, silica for optical and laboratory purposes, and 
perhaps for cooking utensils and evaporating pans and crucibles 
in chemical engineering .rnd metallurgy. 

Railways 

It IS almost absurd to begin to consider the limits of the use 
of electrical transmission oil railways at this date The future of 
electric railways, electric tramways and automobiles is rather a 
mailer of vague conjecture and picturesque prophecy Tubes 
are multiplying rapidly, and railways are putting down electric 
transmission on suljurlian lines in Europe and the States On 
short hnca with many slrtps, we have to contend with inLlhciency 
at starling On long lines, there is dilhculty of transmission or 
cost of transformation and difficuliics of colleclion Wc are 
limited by the want of eiiher a variable speed simple allernate- 
CLirrenl motor or a simple variable speed-gear capable of trans- 
miLling a very large torque and packing into an engine A 
recently developed scheme is the use of low-frequency alter- 
nating currents with laminated series-wound motors This 
solves the dillicully, but at the expense of large idle current, 
induced pressure in short-circuited armature cods, large expen- 
sive and inefficient transformers, and the ordinary disadvantages 
of the series-motor on constant pressure This plan is well 
worth seiious study 

The collection of large currents at great speeds has long 
loomed as a limit The published accounts of experiments at 
Zossen would lead us to suppose there is no trouble on this score 
Still, It IS a difliculty many engineers fear 

In electric tramways, there is no limit in sight The power 
can be sent over any distance desired, and there seems to be 
no limit lo ihe people who want to travel on ehdriCHl trams 
The question of electrolysis l^ rather that of a limit lo the dura 
tion of pipe companies’ property It is a very difficult question 
Though the threatened effects of electrolysis have no doubt been 
exaggerated, it is at best a question of degree, and Ihe ingenuity 
of engineers is continually reducing the chance of damage It 
hag recently been urged that frequent reversals of poliniy of 
the sjstein reduce the electrolysis very considerably 

Elect 

This IS a brancli of industry in which it is very dilficull Lo tell 
our limits In dcclrolylic copper refining, our limit is that of 
the copper wanted Our dcclrolylic industries suffer mostly 
from tne limits of intelligence of the inveaLing public It is 
assumed that we cannot do electrolysis in England because we 
have no water power This la only an excuse for inactivity 
As already explained, we can do just as well without water 
power A blast furnace is much more valuable than a waterfall 
of similar power, because it is near coal and in an industrial 
district, Moreover, as already explained^ the cost of elecirical 
energy is a small portion of that of most electrolytic products 
At first, electrolysis was to be applied to copper refining Then 
to caustic sodii The output of electrolytic caustic iS really 
rather limited by the demand for bleach What is urgently 
wanted is some other way of storing and carrying chlorine. 
Steel bottles and compression plant are an unfiatisfacLory solu- 
tion. What are the limits in the way of electrolysing fused salt 
They are all incidental limits. The containing vessel is 
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dlBicnUy. Sodium vgraur Mtlacka alL Sodium djiiila 

DMT ihe temperalufe <m Tubc j ult If nnt volatiliMd, it /orma a 
conducting bridge froin ihe kathode It attacks iron, thpugh 
slowly Hot porcelain and earthenware conduct eiectrolyUcally 
— as, by the way, the maker of electrK: frying-pans knows— hot 
chlorine attacks metals, even when drv, and hot carbon canpot 
be exposed to the air In addition, soaimn and perhaps chlonne 
are soluble in hot salt, and traces of sulphate in the salt act as 
earners. 1 could a tale unfold if I read out laboratory notes of 
sodium experiments on a fairly large scale. The diflicuUies 
are all incidental, though, and I have little doubt electrolytic 
sodium at a few pounds per ton will be in Ihe market soon, 
and will affect profoundly many chemical and metallurgical 
indusines. 

In metallurgy, electrolytic solution processes are in use or on 
tnal for the more valuable metals, such as copper aod nickel. 
The reaction between chlorine and metallic sulphides at high 
temperatures brings the whole domain of sulphide ores un&r 
our Thus a sulphide, say galena, is treated w^h, chlorine, 

which gives off the sulphur as suUihur, which is condensed and 
sold, making chloride of lead. The silver is extracted by stir- 
ring with a little lead, and the fused salt is then eleclrolysed, 
yielding pure desilvenscd lead and chlonne The process is 
Uhus self contained, yielding sulphur, lead and silver. It Is 
-{specially applicable to mixed refractory ores which are now 
jicarly valueless and very plentiful, and contain much metal con- 
tent, 6uch as the mixed lead zinc sulphides of Amenca or 
^ Ausi/aha, These reactions have been proved on the large or 
ton scale, and there is no technical difficulty. Unfortunately, 

V mine people are somewhat ignorant of electrical matters, and it 
IS exceedingly difficult to get them to understand or appreciate 
^ process like this, capable though it may be of paying good 
. dividends on very large capitals indeed. 

Our limit in electrolysis in this country is almost entirely 
^human inertiau Commercial and financial people do not under- 
stand it, and fight shy of it. But our technical people are nearly 
as bad The pure physicist, as a rule, takes no interest in 
^.electrolysis or physical chemistry, and thinks it belongs to the 
chemiral classroom on the other side of the passage The 
chemist thinks it is higher mathematics and will have none of 
itj the mathematician thinks it may be an exercise m differential 
equations ; but they are all agreed that it is a sorthf cdhtihdntal 
fungus which Hounahes with no roots, and that it is beneath the 
attenlinn of a scientific man to know enough about it to give a 
reason for the broad statement that it is ail nonsense. 


DUTY-FREE ALCOHOL FOR SCIENTIFIC 
PURPOSES 


''^EACIIERS of organic chemistry have often expressed the 
^ opinion that alcohol used for purposes of education and 
research should be relieved of the heavy duty levied upon it. 
Two years ago, attention was directed to the need for action in 
the matter, and at the Glasgow meeting of the Briti&h Aaaocia- 
tion in 1901, a committee was appointed, wilh instructions to 
approach the Board of Inland Revenue, with the object of 
^endeavouring to secure the removal of this tax upon scientific 
work. As the result, the following regulations have been i&sued 
by the Board and published in the daily IVess — 


Re^ifa/tofis for th§ Use of Dutyfree Spirit at Universities^ 
Colleges^ dr’f 

* (l) An application must be made by the governing body or 

their representatives, stating the situation of the particular 
university, college, or public institution for research or teaching, 
the number of the laboratories therein, the purpose or purposes 
. to which the spirits are to be applied, the bulk quantity likely 
.to be required in the course of a year, and, if it amounts 10 fifty 
gallons or upwards, the name or names of one or more sureties, 
ora guarantee society to join in a bond that the spirits will be 
used solely for the purpose requested and at the place specified. 

[2] The spirits received at any one inatituiion must only be 
used in Ihe laboratories of that institution, and must not be 
distributed for use in the laboratories of any other instiLqtion, 
or used for any other purpose than those authorised. 

(3) Only plain British spirits or unsweetened foreign spinti of 
not leas strength than 50 degrees over proof (c e containing 
not less than 80 per cent, by weight of absoluU alcohol) may 
be received duly free, and the diflcreotial duly must be paid 
on the foreign spirits 
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(4) The spirits must be received under bond either from a 
distillery or from an Excise or Customs general warehouse and 
(except with special permission) In quantities of not less than 
nine oulk gallons at a time They will be obtainable only on 
presenlaiion of a requisition sipied by the proper supervisor. 

(5} On Ihe ainval of the spiritB at the institution, the pro]»r 
Revenue officer should be informed, and the vessels, caus or 
packages containing them are not to be opened until he has 
taken an account of the spirits, 

(6) The stock of spirits in each institution must be kept 
under lock in a special compartment under the control of a 
professor or some responsible officer of the university, college or 
institution. 

(7) The spirits received by the responsible officer of the in- 
stitution may be distributed by him undiluted to any of the 
laboratories on the same premise*!. 

(8) No distribution of spirits maj be made from the receiv- 
ing laboratory to other laboratories which are not within the 
same premises. 

(9} A stock book must be provided and kept at the receiving 
laboratory in which is to be entered on the debit side an account 
of the bulk and proof gallons of spirits received with the date 
of receipt, and on the credit side an account of the bulk and 
proof gallons distributed to other laboratories. A stock book 
must also be kept at each other laboratory, in which must be 
entered on the day of receipt an account of the bulk and proof 
gallons of spirits received from the receiving laboratory 

These books must be open at all times to the inspection of 
the Revenue officer, and he will be at liberty to make any ex- 
tract from them which he may consider necessary 

(10) The quantity of spirits in stock at any one time must not 
exceed half the estimated quantity required in a year where that 
quantity amounts to twenty gallons or upwards 

(11) Any contravention of the regulations may involve the 
withdrawal of the Board's authority to use duty-free spirits 

(12) It must be understood that the Board of Inland Revenue 

reserve to themselves full discretion to withhold permission for 
the use of duty-free spirit in any case in which the circum- 
stances may not seem to them to be such as to warrant the 
grant of It J B. Mebr*!, 

Secretary 

Inland Revenue, Somerset House, W C , November 1 7. 

Noil- — “Proof Spirit ” 15 defined bylaw to be such spirit 
as at the temperature of 51 Fahrenheit shall weigh kUlhs of an 
equal measure of distilled water. 

Taking water at5r b'ahrenheit as unity, the specific gravity 
of “proof spiritual 51'" Fahrenheit is 092308. When such 
spirit IS raised to the more usual temperature of 60" Fahren- 
heit, the specific gravity is o 91984 

To calculate the quantity of spirits at proof in a given quan- 
tity of spirit over or under proof strength — Multiply the 
quantily of spirit by the number of degrees of strength of the 
spirit, and divide the product by 100 The number of degrees 
of strength of any spint is foo plus the number of degrees over- 
proof, or minus the number of degrees underproof. 

Example — 19 8 gallons of spirits at 64 5 overproof 
too -h 64 5 = 164 5 proof strength, 

164 5 X 19 8 - too = 32 571 
taken as 32 5 gallons at proof. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE, 

Oxford. — In connection with the School of Geography, Mr. 
Mackinder will lecture weekly during Hilary term on the 
historical geography of Europe, Mr, Dickson will lecture on 
surveying and mapping and on the climatic regions of the globe , 
he will also give, in conjunction with Mr Darbishire, practical 
instruction in military topography , Mr. Herbertson will lecture 
on the British Isles, the regional gec^raphy of continental 
Euremp, and on types of land forms, mountains and coasts ; 
Dr. Grundy will lecture on the histoncal topography of Greece, 
and Mr. Beazley on the period of the great discoveries, 1480- 
1650 


Sir William Collins has accepted the invitation to stand as 
the Liberal candidate for London University at the ensuing 
ParllameDtary by-election 
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yiTa learn fFom Science that at a r^c^nt meelint; of ihe 
National Academy gf Sciences, arrant of eight hundred dulUrs 
wa« made from the income of the J La\rrence Smith bequest 
In Dr. O, C Farrington, of Ihe Field Columbian Museum, 
Chicago, to enable him to conduct certain investigations upon 
American meteorites 

Just as in this country there are gratif>ing signs ihat teachers 
in secondary schools are making earnest efforts in acquaint 
themselves with scientific methods of teaching the subjects of the 
school curriculum, so in France there is a movement in the 
same direction We learn from the R^vue ^lUhhale (ie\ Saeynes 
that M Liard, vice-rector of the Academic dc Tans, is organis- 
ing conference's of teachers in secondary schools at which the 
rhief inspectors will explain to French schoolmasters tlie ohjecis 
It IS desired they shall have in view in their teaching The first 
conference was confined to teachers of modern languages and 
the second was devoted to a consideration of the Leaching of 
physical and natural science, 

Anoi her instance of the large scale on which provision is made 
for every grade of education in America is afforded by the post- 
graduate medical school that has recently been incorporated in 
ihe city of Washington There are to be, we learn from the 
L^ncett 104 professorships established, as follows —Six of 
preventive medicine, two of medical zoology, ore of protective 
inoculation, serum therapy and luocliemisiry, two ot sanilary 
chemistry, eight of liactcrinlogy, seven of paihology, fourteen of 
internal medicine and therapeutics, one of surgical anatomy, 
fourteen of surgery, six of military medicine and surgery, two of 
orlhopKcdlC surgery, nine of gyniccolug] , six of oh^tetrics, three 
of tropical diseases, four of diseases of children, two of mental 
and nervous diseases and electrotherapeutics, two of diseases of 
the stomach, eight of diseases of the eye, eight of diseases of the 
nose, throat and ear, four of special diseases and four of diseases 
of the skin 

The examination of the calendars of different University 
Colleges soon convinces the student of education ihat every class 
of society m the city where the college is located must come 
under us influence In the case of the University College of 
Nottingham, for example, we find from the new calendar that 
for the twenty second session of the college there arc, in addition 
to lectures for preparing to graduate in the various university 
faculties, clasaes for artisans engaged in the engineering, build- 
ing, and lace and hosiery trades Students of the same college 
may be studying subjects so far removed as Greek and plumb- 
ing, Anglo-Saxon and pattern-making While one student is 
training to become a schoolmaster and is attending lectures on 
psychology and pedagogics, another hopes to develop into an 
electrical engineer, and spends his time at electrical measure- 
ments in the physical laboratory In such an institution, it 
should be impossible for a student to obtain other than a broad, 
catholic way of regarding the various branches of human 
knowledge. 

It is a pertinent question whether we as a nation are incapable 
of looking ahead or whether we are too apathetic to provide 
for future contingencies. On all sides, warning voices proclaim 
the deficiencies in our educational system, lack of enterprise and 
antiquated methods Prof Bower availed himself of the oppor- 
tunity afforded when he was delivering his inaugural address 
before the North British branch of the Pharmaceuiical Society 
to point out how one practical side of botany, the study of 
vegetable economics, is ignored in this country at the present 
time What is required is a well-equipped staff, including 
specialists in botany, physics, chemistry and physiology, to pro- 
vide training for students, to institute research and furnish expert 
advice. Neither at Kew, which, as Prof. Bayley Balfour later 
expressed it, acts as the clearing-house for the Kmpire, nor 
elsewhere is such a staff to fie found The study of vegetable 
economics might, m Prof. Bower’s opinion, be advantageously 
pursued in commercial centres such as Glasgow, Liverpool and 
Belfast, and he has laid before the authorities of his University 
the desirability of appointing a special lecturer in this subject. 

_On December j, a conference on ‘'Nature-study” was held 
with special reference to the development of the work of Stepney 
Borough Museum with the schools. Mr J. 11, Wylie 
presided over the meeting, which was held in the Art (iallery, 
and Canon Harnett, in welcoming the audience, brought forward 
a Suggestion that the winter garden of the People's Palace should 
be ihade into a Nature-stuc^ centre Mr. A. D Hall gave a 
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g^neml address and offered no esiilTiiation of ihc meaning of 
Nature siudy, saying that as most of his uudiencc were irncherH 
that difficulty was removed. He urged that living things should 
be studied, not collections of dead things in be ve*-, .inJ '■u,'i;esied 
the growing of food plants in East-end schiioU Bean seedhng>:, 
he said, could be measured by ihe childrtn, who could ilu n make 
curves illustrating the growth on squart'd paper IJis only 
allusion tfj ihe Museum was in conneciion with a suppnsed 
annual outing of the children, and he suggested ihii the 
journey then undertaken might be illustrated in ihe institu- 
tion Prof Farmer alluded lo the help as regards maieiial 
to be obtained from the Chelsea Physic Gardi n The Rev 
Claude Hinscliff stated that the object of the ronfererue 
had been lost sight ol, and showed the nrccssiiy ot opening 
the eyes of ihe East ender by means of the Museum Lo wliat he 
might see when he did go inio ihe country Mr K C Mills, the 
chairman of the Museum committee, expressLd his pK.i'^ure as 
regards the interest lakcn m ihc conference, in spite of the 'act 
ih It its purpose had been unfultlllcd The Schoul Board in^-pccLor 
for ihe district alluded to work such as that suggested by Mr 
Hall and of an elementary biological nature having been carried 
on for years at the schools in winch he was interested Mr 
Wilfred Mark Webb urged the teachers not lo inlroduce 
formal .ind syslemalic lessons, and MiSs Kale Hall, the cur-iuir 
of ihe Museum, who had organised the conference, spoke of her 
inlcnlions and rtr|uiremenls 

SOCIETIES AND ACADEMIES. 

Lomjon 

Royal Society, November 27 — “ Descending Intrinsic- 
Spinal Trans m the Mammalian Cord ” By C S Shcrring 
ton, M A , M D , 1 ' R S., and L E Laslelt, M D \ ict 

rxperiments inijuiring into the existence of spinal p.ilhs con 
nccling the activity of segments situate niarcr llie head with . 
segments lying fiiriher from the head 

Ihe mj^thud adopted may he termed the iiiLlhod of “ j//( - 
<uSi/ 7 ’t’ (ic^encf a/ion," It consists in producing two nr more 
successive degenerations with aDouance of a considerable 
interval, of lime between them In the piece of cord to be. 
examine^ a first degeneration is allowed time enough to remove 
all the tracts descending from sources other than those the 
immediate object of inquiry When the time is complete, the 
cord IS left, as it were, like a cleaned slate, on which once more 
a new degeneraiion can be written without fear of confusion 
with a previous one The cord is then ready for receiving the 
lesion which shall cause degeneration of the parLitnlar tracts 
the existence of which is suspected After a period suitable for 
the full development of the new degeneraiion, the cord is treated' 
histologically by the Marchi method, and the microscopical 
examination proceeded to 

The spinal segments examined as sources of almrally -running 
fibre-systems have been posterior cervical, anterior thoracic, 
mid thoracic, posterior thoracic and anterior lumbar From 
all' these regions, the experiments demonstrate ihat copious 
aborally-runmng fibre-systems spring 

Speaking generally, of the fibres composing the aburally- 
running systems springing from the grey matter of the 
spinal segments examined, there may be distinguished two 
sets For physiological description, it is in some ways con- 
venient to regard the length of the spinal cord as divisible into 
regions , thus, a biachial for the fore limb, a thoracic for the 
trunk, a crural for the hind limb, a pelvic for pelvic organs, 
a caudal for the tail, and so on A reHex initiated vid an 
afferent path of one such spinal region mav evoke its peripheral 
eHcct by eflerent paths ol a ^spinal region other than that to 
which the original entrant path belongs Such n re Ilex has in 
a former paper by one of us * been termed a “ lung ” spinal reflex, 
in contiadislinclion to reflexes the centripetal and centrifugal 
paths of which l>oth belong to one and the same spinal region 
The latter reflex it was proposed to term “short”® Analo- 
gously, in the aborally-running fibre-systems of the spinal seg- 
ments examined, by oiir experiments fibres of two categories 
are found, one a set passing lieyond the limits of the spinal 
region in which they arise, the other not passing beyond those 

1 C S Sherrington, " Croonian Lecture," Fkfl. fraru.j 1B97. 
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limitB. The former we would rerm "long spinel/' the latter 
"short spinal " fibres. In each of these nu^la cate^ries, ihere 
can be distinguished fibres of various intermediate length 

Again, the fibres of each of the above two categories may be 
classified into two sets or tracts, according td their topography 
relatively to the cross-section of the cord Fibres of both of the 
above categories are situace both in the lateral columns and in 
the ventrm columns of the cord It is useful, at least for 
descriptive purposes, to indicate this by terminology. We thus 
recognise in the aborally-running intrinsic spinal fibre svStema 
the following sets or tracts - — [a) P^entral $h^rt fibre: ^ (/ 9 ) Ventri^i 
ion^ fibres^ (y) lateral short fibres^ (S) lateral lon^ fibres It 
must he added that the distinclion into lateral and ventral la 
somewhat artificial, as there exists often, especially in the case 
of the "short" fibres, no distinct gap between the ventral and 
lateral fields of distnbution of the fibres in the transverse area 
of the cord 

The paper concludes with nn analysis of evidence as to 
decussation of the long and short fibres. 

Deceinber ii — "Quaternions and Projective Geometry." By 
Prof. Charles J Joly, F T.C O , Royal Astronomer of Ireland. 
Communicated by Sir Robert S BaII, F U S 

The object of this paper is to include projective, geonletry 
within the scope of quaternions 

Chemical Society, December 4 — Dr W. H Perkin, 
F KS , vice-president, in the chair. — The following papers were 
read ‘^The specific heats of liquids, by Mr H Crompton 
When heat is applied to an unassociated liquid, there is an 
increase m molecular kinetic energy, internal work Is done 
within each molecule, intermolecular attraction is diminished 
and a small amount of external work is done. The first two 
factors together make up the specific heat at constant volume. 
The evaluation of the diminution of intermolecular attraction 
is made by the author on the aaaumption that the total attraction 
is equal to the difference between the latent hent of vaporiiatlon 
and the heat evolved when the vapour is compress^ to the 
volume It would occupy as a liquid but without undergoing this 
change of statu. Assuming that this attraction is zero at the 
critical point and increases regularly with decrease of temper- 
ature, its change with temperature is given by Che expression 
(L-'RTlog V/y)/(Tfr-T), where L is the latent heat, T* and T 
the absolute critical temperature and absolutedemperature respec- 
Cively, V and the volumes of ihe vapour and liquid respecijvely. 
Neglecting the fourth factor, viz , the exiernal work done, the 
author shows that the molecular heats of various liquids 
for which the foregoing data are available agree fairly well 
with those calculated by this method — The constitution of 
enolic benzoylcamphor, by Dr M. O- Forster, It is shown 
that this substance la probably phenylhydroxymethylenecamphor 
from a consideration of the derivatives and decomposition pro- 
ducts obtained from it. — Isomeric benzoyl denvatives from iso- 
nilroBocamphor, by Dr. M O. Forster Two isomerides have 
been obtained ; one crystallises in yellow jirisms and melts at 
105°; the other is colourless, melts at 136 and does not give 
iaomtroaocamphor ort hydrolysis — Action of phosphorus 
haloids on dihydroresorcms, by Drs, Crossley and Sueur — 
The absorption spectra of metallic nitrates, 11., by Prof 
Hartley The positions of the characteristic absorption bands 
depend upon the molecular weights of the salts in solution. The 
characters of the spectra observed are equally well explained by 
the assumption that partial ionic or partial hydrolytic dissoci- 
ation occurs on solution. — The constitution of the products of 
miration of r^f-acetolmdide, by Dr. J. B, Cohen and H, D 
Dakin. — The action of metallic thiocyanates upon carbonyl 
chloride, by Dr. A. £ Dixon A description of the substitute 
thiocarbimidea obtained. 

Entomolegical Society, November 19. — The Rev Canon 
Fowler, president, in the chair. — Dr. Sharp, F.R.S , exhibited 
the egg-cases made by a beetle of the genus Aspidomorpha (A 
puncttcQsta\ and stated that they had iKen sent to him by Mr 
F Muir, of Durban, Natal, where the beetle and the egg-cases 
are common. — Dr. Norman H. Joy exhibited a well-marked 
aberration^ of a female Lycaena tearu: striped black on the 
underside in the place of the usual occllations ; a gynandro- 
morphous specimen of the same species ; an aberration of a 
male Lycaena beilargus^ similarly striped on the underside ; a 
specimen ,of Everes arguidei taken in 1S85 at Bournemouth ; 
and ipeciaieDs of Apatura tns from the neighbourhood of 
Reading, taken from what appeared to be the throne of the 
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ruling " Empernr" of the wood Whenever another iris came 
by, the one uu the "throne" attacked it, and after a fight, in 
which one would eventually pursue the other out of sight, 
the victor returned to the perch If this was captured, the next 
iris coming along would take poise«sion, and soon — Mr. Claude 
' Morley exhibited a specimen 0/ DiailfCtus vultreraeus^ Srurm., 
new to Great Britain, and a rare blue form of iXfiratora 
vitellinae from Tuddenham Fen. — Mr G. C Champion 
exhibited specimens of Nanophyges duncun^ Lucas, a beetle 
from Central Spain, with drawings of the larva, pupa and 
perfect insect — Prof. E. B. Poulton, F R S., stated that Mr 
A H Church, of Jesus College, Oxford, had observed 
the larvoe of a species of Cucullia (probably C. verbasa), feed- 
ing upon Bnddleia ^lobosa which was growing against a wall 
in the Oxford Botanical Gardens. It is possibre that the eggs 
were laid upon the Buddleia because of tne very rough general 
resemblance in certain respects between Its leaves ana those of 
Veibascum Mr. R, McLachlan, F R S , mentioned the case of 
Mamestrapersiranat^ at Lewisham, choosing Atumone /apart rra 
He hadoncred them fern and elder (which is reputed a favourite 
food), but the larv^ refused everything except the origmai 
anemone Mr. Goss said that larvze of Choerocampa elpenor^ 
taken at Weybridge from a species of American balsam, aller- 
wards refused willow herb, the usual food- plant of the species. 
Prof. Poulton read a communication from Mr G F Leigh 
relating to the enemic*! of Lepidoptera in Natal The very 
common grey South African rat seems to be particularly fond 
of almost any pupie, and will gnaw through thick wooden boxes 
to get at them. They aifect especially Cheeioiampa e\ofi 
and C nern Even more remarkable than their keenness in 
hunting pupa^ is the way in which they capture moths on the 
wing when feeding Whilst flying at dusk, a rat would leap 
from the roof right on to their food-plant, and more ofien than 
not the moth selected for attack was captured, Bats are also 
very destructive of South African insecl-life 

Ray Society, December ii — Council Meeting. — Mr John 
Hopkinson, treasurer, in the chair — A vote of condolence with 
the widow and family of the late secretary of the Society, the 
Rev Dr Wiltshire, was passed, and in his place Mr. Hopkinson 
was elected secretary The question of the appointment of 
treasurer was not finally decided. 

Manchesikk 

Literary and Philosophical Society, Dtfcemlier 2 — Mr. 
Charles Bailey, president, in the chair.— <Mr C L. Barnes 
showed a number of experiments depending on llawUsbee’s 
law, VIZ., that the pressure on the walls of a Lube containing a 
fluid is less whfcn the fluid is in motion than when it is at rest 
Several of these are well known, e,g , the apparent attraction 
which results when a current of air, radial or other, passes 
between two parallel discs, and the suspension of a ball on a jet 
of air or water Other illustrations 01 the principle are that it 
IS impossible to blow a celluloid ball, or even an inflated toy 
balloon, out of a funnel held in the ordinary upright position, 
though, if the funnel be reversed, the ball or balloon can be 
supported without difficulty Also, if a couple of celluloid balls 
arc placed on a kind of railway made by fastening [wo rods to 
one another, they cannot be separated by blowing between 
(hem The experiment of forcing a celluloid ball out of a tall 
glass cylinder by blowing downwards upon it was also per- 
forined, as were also several others of a .similar character — Mr 
Frank Southern exhibited and described a Japanese magic 
mirror, and Ur C H Lees showed a small piece of appomtua 
used in the determination of the thermal conductivities of solids 
over wide ranges of temperature It consists in principle of 4 
difierential hydrogen thermometer, one bulb of which is heated 
by on electric current either In a strip of metal wound round 
it or passing through the material of the bulb itself, 

DUBLrN, 

Royal Dublin Society, November 18.— Prof. D. J. 
Cunningham, F.R.S,, in the chair.— Prof. T Johnson read a 
paper on Phellomyces sclerotiophorus^ Frank, a fungus of un- 
known affinities which cauaes a form of scab in potato-tubers 
and, in extreme cases, a dry rot The author first observed 
the fungus jn several potato varieties, groWn 10 the west and 
other parts of Ireland, in the autumn of 1901. — PhellomyceB 
causes the formation of diKoloured patches in the skin of the 
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tuber, IB the midsi of which are generally present the minute 
ACleroUAi O'l mm in diameter, jusL recognisable, m washed 
tubera, with the naked eye,. In mild attacks, ihc fungus simply 
makes the tuber unsightly ; in more severe cases, it strips oil 
layei after layer of the protecting skin of the tuber, and may 
tiltimately penetrate through the skin into the flesh of the tuber, 
killing the protoplasm, sending the mycelial hyph^ between 
and through ihe cells, and boring into the starch grains Both 
in appearance and action, Phellomyces is readily distinguishable 
from Rhizoctonia, an extremely common cause of scab and rot 
in potatoes Phellomyces can pass from seed tubers to the 
resulting crop, and is communicable from infected ground to 
healthy tubers grown in it The author found soaking the 
diseased tubers in a 8 per cent solution of formalin lor 
hours destroyed the fungus, untreated diseased tubers giving, 
under otherwise similar conditions, a diseased crop Three 
varieties imported from France, planted in Connemara, gave 
crops showing Siierofima siUrotiorum and P/ielhmytc^ 
Sileroticphoi^St both unknown in France on the polalo up to 
the present time. Frank first saw the fungus, m various parts 
of Germany, in 1894, and again in succeeding years The 
author said he had nothing to add to the account given by 
Frank of its very imperfectly known life history -Mr I^eonard 
Murphy read a paper on a new method of determining the 
amount of liquid in distant and inaccessible tanks, <!i.c —Mr. 
Cl H Carpenter exhibited lantern slides of in'.ects ((’ollemhola) 
taken in Mitchelstown and Dunmore caves in the south of 
Ireland, pointing out that while some of the species seemed to 
be confined to such localiliLs and to represent special modific a- 
lions for life in caves, others were identical with in'>ccts found 
in the upper world with a discontinuous range, and must be 
regarded as the survivors of very old racei 

Edinhuri.h 

Royal Society, November j — The lion Lord M’Laren, 
Mce-president, in the chair. — The chairman in his opening 
remarks made special reference to the publication of the Ben 
Nevis observations, the first volume of which had just been 
issued. Half the expense of these publications, which would 
fill three volumes of the jynnsacfions^ was being borne by the 
Royal Society of London. Another matter of special interest 
was the systematic bathymetrical survey of the Scottish lakes 
which had been organised by Sir John Murray and Mr Laurence 
PulUr During the seven months beginning March last, they 
had surveyed 153 lochs and taken nearly 24,000 soundings 
'Ihe greatest depth observed was in Loch Murar, 1009 feet, 
which exceeds by several hundred feet the depth recoided in 
any other lake in the British Islands In uddiUon 10 the 
routine work of taking soundings and determining heights, 
observations of teni|)eraiure and of '‘«!eiches” and collections 
of plankton and bottom deposits were made by the s'aff 
The results were now being prepared for publication in Edin- 
burgh, and preliminary papers dealing with the work would 
from time to time be laid before the Society — Sir William 
Turner communicated a paper entitled " Contributions to the 
Cr.iniojogy of the People of Scotland " The material had been 
collecting for many years in bin hand, and in this first paper he 
gave the detailed result! of the measurement of nearly 20 j skulls 
obtained from all parts of Scotland Of these, 28 per cent were 
<lolichocephalic, 20 per cent, brachycephalic, and 52 per ceni 
belonged to the intermediate group. As regards their distribu- 
tion, the brachycephalic type was characterislic of Fife, the 
Lothians, the eastern counties between the l ay and the Moray 
Firthj and Shetland ; whilst the dolichocephalic type was most 
prevalent in Renfrewshire, Wigtonshire, Caithness and the 
Highlands A very marked percentage of the brachycephalic 
skulls had distinct frontal sutures, a very unusual feature in 
adult skulls This indicated growth in breadth during adult 
life The bkulls were capacious and somewhat above the 
average for western Europe As regards the facial characters, 
the orbits were wide and circular and the noses long and 
narrow. The discussion of the ethnographical bearing of the 
facts was reserved for a second, paper — In a paper on the 
electrical conductivities and relative densities of certain samples 
of sea-water, Mr. J, J Manley described some novelties of 
niethod in the accurate measurement of these quantities The 
r<.suUs were negative, there being no diseoveikble relation 
between the conductivities and densuieg — Two papers by Dr. 
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Thomas Muir on generating /unction>. of certain determinants 
were aUo presented, 

November 17, — The Rev Prof Duns in the chair — Dr 
W G. Aiichison Robertson read a paper on the local di^tnbu- 
lion of cancer in Scotland In collecting his materiiil, he had 
visiied many of the larger institutions and infirmaries throughout 
Scotland, and from careful inspection of the rcgisUra bad, as 
far as possible, allocated the various cases to ihcir proiier counties 
In this respect, he believed that his statistics were more accurate 
than those derived directly from the reports of the Registrar- 
General, for it was quite evident that many of ihe ca'ics re- 
coided as having occurred in the larger towns really belonged 
to neighbouring or even remoie country districts llis cor- 
rections made important changes in the chart of distribution 
Ihiis, when corrected for the presence of strangers, the cancer 
motlablY for the city of Edinburgh fell from 5 15 per cent, 
(as u appeared to be from the Registrar General’s returns) 10 

4 ij per cent , which is practically the normal for the whole 
of hcolland On the other hand, by the same correctiun the 
cancer mortality for the county of Edinburgh increased to nearly 

5 per cem. On the whole, the mainland rural districts and 
smaller towns had a higher cancer mortality than the large 
towns and ciiies In the county of Nairn, the niorLaluy was 
9 7 J cent In the outer Hebrides, the mortality was dis 
Linctly below the normal for hcoLland The sLaiisiics showed 
m.iny curious features, and it was utterly impossible to connect 
Ihe di?ilnbuiion with climatic or geologic onditions, or with 
race or food supply 1 hat the towns were healthier than the 
rural districts seemed to dispose of several of the ordinary 
theories as to the undoubted increase of the disease within the 
last half-century This could be regarded as only a first clfort 
to get at information regarding local dislnlmtion of cancer, 
and Di Robertson urged upon the medical profession in Scot- 
land the imporlancc of a combined invcsligaiion of the ciusnl 
relathjns of this dread disease -Mr 1 Ros*, roiuuiunicated 
a short note on the triscction of an angle, and a p.ipcr by Dr. 
I'homas Mmron pure periodic continual fracliuna was also icad. 

Paris 

Academy of Sciences, December H — M Bcniquet dc la 
Grye in the chair — The president announced to the Academy 
the death of two members, M Dchcrain, member of the section 
of Rural Economy, and M llautefeuille, member of the section 
of Mineralogy — On the transformation of the diamond into 
black carbon during its oxidation, and on the isomeric changes 
of simple bodies dunng decompositions and combinations, by 
M Bcrthelot. Some remarks on work recently published by 
M Moisj^an — On the irieducibility of the equation y' — |- jr, 

by M. Paul 1 ‘ainlevc — On the quantity of free hydrogen in the 
air and the density of atmospheric nitrogen, by M Armand 
(^autier, p'our years ago, the author published work proving 
the existence of free hydrogen and methane in the air, and 
estimated their quantity The proportion of hydrogen then 
found has been questioned by Lord Rayleigh, and M. A Leduc 
has recently adduced uiher evidence in confirmation of Lord 
Rayleigh^s objections. It is shown that the ex.act concunlance 
between the percentage of oxygen by weight found by M Leduc 
and the value calculated from the densities of the gases is .uci- 
dcntal, and that the results ate quite consistent with the presence 
of the amounts of hydrogen and meihane found by the author. 
— On the development ol the Penpatidre of South Africa, by 
M L Bouvier — On some ILi^mogreganans of Ophidians, by 
M. A Laveran — The internal action of copper ^lulphatc in the 
resislance of the potato to Phyiophfhora inJeUnns^ by M. 
Emile Laurent The experiments described led to the conclusion 
that potato tubers should be immunised against this fungus by 
dipping them for a certain time in a solution of copper sulphate, 
but on actual Inal it was found that potatoes so treated and then 
purposely infected with the Phytophrhora were attacked as 
viEorously by the parasite as the untreated tubers. — Observations 
Of the new comet Giacobini {d 1902), made at the Ob- 
servatory of Pans, by MM G. Bigourdan, G Fayei 
and P. Salst. On December 6, the comet was a nebulosity of 
magnitude 13 2, diffuse, vaguely rounded and of 30'" diameter — 
ProvUlonal elements of the Giacobini comet, by M. G Fayct — 
On the properties of the plane from the point of view of the 
Analysis situs ^ by M Combebiac — On a sumlnatory form m 
the theory of functions of two variables, by M. Martin Krause — 
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On n dark chamber for three-colour photography, by M. 

Tho problem to be eolved was to devise a mechanism whiemV on 
closing the shutter, would remove the exposed plate and at the 
same time replace it hy the succeeding plate, pfadng the 
latter accurately in the locus of the objectivcL This problem 
has been satisfactorilv solved — On blpblar electrodei 
with a soluble anode, by MM. Andr 4 Brochel and C L 
Barillet. In an electrolytic cell containing a Mjluuon of 
copper sulphate, the interposition of an insulated copper plate 
gives results very similar to those previously described with a 
platinum plate It was not found possible to predict the 
pbcnoirenon in any given case — On lhallic chloride, by 
M. V. Thomas The chloride TlCl^i 4l'l20 can be dehydrated 
in a vacuum without any loss of chlorine, The properties of the 
anhydrous chloride are given. — On Gmelin's violet manganese 
meiaphospbate, by M. Ph, Barbier.— Addition denvativei^from 
cyclonexene, by M L, Brunei. — On a dichlorhydrate and 
dibromhydrate of cadinene and on a dextrorotatdiy r^cnerated 
cadinene, by M Emillen Grimal — On the essence 4»f vativcr, by 
MM P Genvresse and G Langlois This essence contains a 
aesquiterpene, a sesquiterpene alcohol, and an eater which the 
odour IS due. — On the excretion and vanalioQ of iha kiJhev m 
carnivorous fowls of the second generation, bv M, Fr^d^ric 
Houssay —The formation of chlorophyll in rarened air and in 
rarehed oxygen, by M. Jean Friedel In air expanded to one- 
sixth of the atmosphenc pressure, the leaves of Phaseolus are 
almost entirely etiolated ; in oxygen at the same pressure, the 
leaves are coloured as in ordinary air It would thus appear 
that the relative pressure of the oxygen is the predominating 
factor, the total pressure having no sensible influence — On some 
new fossil infusoria, by M B Renault — On the immunisation 
of the lettuce against the fungus Bremia Lactucae, by 
M E Marchal By treatment with solutions of cupper 
sulphate of cerlain strength, it was found possible 
to prevent the growth of the parasite from interfering with the 

S owih of the plant The narrow margin, however, between 
e immunising dose of coppier sulphate and that capable of 
acting injuriously on the lettuce plant renders the practical 
application of these results difficult. — Some Aiineralc^cal 
uDservations made on the products from the baraing of St. 
Pierre, Martinii^e, by M A Lacroix — Oo thf PaKieoro’C 
earths of Oued Saoura and Gourara, by M E Fjf Gautier « 


On economic appreciation and improvements dye {o cultiva- 
tion, by M E Raoat^. — On the application of chemical manures 
to the culiivalion of the vine in the calcareous earths of 
Chareotes, by MM J. M. Gulllon and G. Gouirand. — On some 
exotic Graminacese employed in food, by M BalUnd — On some 
brilliant red sunsets observed at Athens dunng the months of 
October and November, 1902, by M. D. Eginltiti 


Nkw South Wales>. 

Linnean Society, October 29.— Mr J H Malden, pre- 
sident, in the choir. — On two remarkable Sporocysts occurring 
in Myttlui iatus^ on the coa.<it of New Zealand, by Prof 
W. A. Has well, F R S — (1) On Eucalyptus polyaplk^ffios, 
Schauer , (2) nn buolor, A. Cunn, by Mr J. H Malden. 
The author quotes the original descriplions of the species, cites 
their synonyms, discusses their affinities and gives an account 
of their range — Contributions to a knowledge of the Australian 
flora, part Iv , by Mr. R. T Baker. A number of new 
localities for species are recorded, thus extending their known 
geographical range. — Notes on the botany uf the interior of 
New South Wales, pait vii., by Mr R H Cambage The 
conspicuous vegetation of the country between Forbes and 
Bathurst is described — On the mammalian and reptilian 
vomerine bones, by Dr. R Brqom. The author shows that 
in the early stages of development the nasal capsules of the 
bzard and marsupial are essentially similar in structure and 
that in both a well-developed paraseptal cartilage runs by the 
base of the seplutn from the nasal floor cartilage in front to the 
hinder pari of the capsule. He also shows that the so-called 
“vomer” in the lizard develops in connection with this car- 
tilage \ and as the dumbbell- shaped bone in ^rntthorhynchus 
and the median bone of Minioptcrus also develop as splints to 
the paraseptal cartilages (specialised as cartilages of Jacobson), 
he concludes that these mammalian bones are nomologous with 
the so-called “vomers” of the lizard and are therefore really 
prtvomers 
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his subject. It is true that the man of science who wants 
to beneath the surface of things must carry in his 
mind all sorts of cognate facts and investigations^ in 
the hope that some day they may supply a missing link 
in his own work, but he should not present the public 
with this raw material 

The earlier sections of the book, dealing with the rela- 
tions of the plant to water, are less academic, and con- 
tain many interesting references to the author’s own 
experiences of agriculture under the hot suns and small 
precipitation of Italy He discusses at some length 
the development of the root, and refers to this cause 
the increased power of resisting drought which certain 
author tells us, with many interruptions, between 1884 and manures, particularly nitrate of soda, give to the crop, 
the current year, it remains but a fragment of the original In this section, Prof Gigiioli draws freely on the results 
scheme, for it deals only with the relations of the plant to of the Rothainsted experiments, particularly on Lawes 
water and to solar light and heat — questions, indeed, of and Gilbert’s paper upon the drought of 1870 and its 
fundamental importance to the agriculture of a semi-and effect upon the variously manured grass plots. This 
country like Italy. With nearly 900 pages devoted to so question of the action of manures upon root development 
small a section of the subject, it will easily be imagined is worthy of more study than 11 has hitherto received, for 
how vast 15 the scale upon which the work was planned, it seems to afford a clue to the explanation of the greater 
and this arouses a question which struck us repeatedly ease with which a plant manured with nitrate of soda will 
during the perusal of ihe book Given a treatise on a m some cases obtain its other mineral food from the soil, 
technical branch of science, like agricultural chemistry, as compared with one receiving the same amount of 
how far should the author deem it his duty to enter into nitrogen in the form of ammonium salts, 
a complete discussion of whatever branch of the pure The earlier chapters of the book have not been brought 
science he may require to use for the explanation of some so closely up to date as the later pages , in the account 
technical problem ^ For example, we have in the book of the amount of water transpired by plants, we have 
before us some ten pages, 628-638, given up to an acconnl Lawes and Gilbert’s figures, but not the later work of 
of the nature of exothermic and endothermic chemical Hellnegel, Wollny, and King of Wisconsin, and again, 
reactions Now, though it is impossible to understand m the discussion of the value of tillage in conseri/ing 
the problems presented by carbon assimilation under the soil moisture, no mention is made of the valuable obser- 
action of light without possessing the conception of the vations which have been accumulated in America on this 
transfer of energy accompanying reaction and the point 

reversibility of the change, we hold th'^t the reader of a The reader who is interested in the effect of climate 
book like the present will have either reached already the upon crop production will find that Prof. Ciiglioli deals 
required knowledge of pure chemistry or else must be repeatedly with this most intricate problem The alteration 
introduced to the new idea in a much less academic by climate of English varieties of wheat introduced into 
fashion. In the mam, a book of this type is written for Italy is discussed on pp. 187 and 379, a subject of interest 
the expert and should stick very close to its text, taking at the present time, when efforts are being made to get into 
something more than the elements of the pure sciences English wheats something of the " strong character of 
for granted those imported from more and countries, and again, on 

But It IS precisely in this direction that Prof, p 189, we have a correlation of the hay crops grown at 
GiglioJi’s weakness lies, with the result that the book is Rothamsted under various systems of manuring with the 
cumbered and inordinately expanded with irrelevant rainfall of the months of April, May and June 
matter, interesting enough, but not really bearing upon On p 100, we have a reference to Frank's discovery of 
the point. For example, all kinds of light waves and mycorhiza, but we have no account of the weighty 
ethereal radiations doubtless possess some action upon generalisations contained in the later papers of Frank 
the living plant, but as these effects are still practically and of Stahl, which have shown how interesting and 
unknown, it isjurely superfluous to devote fifty pages to widespread a variant of the general course of nutrition 
a purely text-book account of phosphorescence and is presented by plants with mycorhiza. 
kindred phenomena, including the incandescent properties The special value of the book lies, in its enthusiasm 
of the rare earths in the Auer lamp, Crookes's tubes, and breadth of view; we feel we are dealing, not only with a 
radiant matter and kathode rays ; nor, again, in another specialist, but also with one who possesses a many-sided 
section, can we see the appropriateness of a discussion of knowledge and experience. To an Englishman, it is 
the skin vision of animals or of Prof. Poulton's experiments pleasant to see how references to English woik abound ; 
on the influence of coloured lights upon the larViO of particularly it is clear that Prof. Gigholi hAifOpt himself 
Pieris^ familiar with the experiments at RothailflHd, where so 

This IS the most unsatisfactory portion of the boolc, much of the pioneer work in agriculturarscience has 
and we cannot help feeling that, in his desire to be been done. Prof. Gigholi contrasts Italy unfavourably in 
exhaustive, Prof Gigiioli has discharged upon us pelF the matter of agricultural experiments, but will the English 
mcll all the references he has accumulated, without con- work play so large a part in any treatise of a foreign 
sidering how far they have yet been made to bear upon (frofessor fifty years hence ? Rothamsted stands where 
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agricultural science in ITALY, 
Chimica Agrana^ Campestre e Silvano. Di Italo Gigiioli. 
Pp. xviii + 877 ; with 31 figures in the text. (Naples 
Marghieri, 1902.) 

book, the work of the well-known professor of 
^ agricultural chemistry in the College at Portici, 
was originally projected as a treatise on agricultural 
chemistryi to be followed by other volumes dealing with 
fermentation and animal chemistry Written, as the 



^asp^M' 




It did, the monumopt of two (treat men^a work, hut un 
conoocCad with any ori«nisattoii, either official or educa 
tional , other couatnet have been only too anxious to 
^6ater and develop any living starting point they could 
find A D H 


A HIM ALA 1 AN LOCAL FLORA 
Flora SimUnsis a Handbook of the Flowering Plants 
of Simla and Ike Neighbourhood By the late Colonel 
Sir H Collett, K C B , F L S Pp Ixviii + 652 
(Calcutta and Simla Thacker, Spink and Co , 
London W Thacker and Co 190a ) 

W HEN, m 1897, Sir Joseph Hooker wrote his preface 
to the final volume of the ** Flora of British 
India," he gave it as one of the chief uses of his great 
work that it would facilitate the compil ation of local 
Indian floras We believe that since that book began 
to issue, the handbook before us is the first general 
local flora that has been prepared for India though 
various floras for forest purposes only have already 
appeared Other general floras, for what are wider 
areas, are in course of preparation for Bengal, Bombay 
and the Upper Gangetic Plain but although these 
floras will apply to whole provinces, or at any rate 
to areas as large as provinces they will, none of 
them, cover so wide a vertical range, for the late Sir H 
Collett s handbook practically treats of plants growing ai 
all altitudes, from the Himalayan valleys only a little 
raised above sea level to elevations of 12 000 and even of 
i6,cxx> feet The area taken up is not one of exact geo 
graphical limits but, as the author has said — 

' 1 have assigned no strictly defined limits to the 
' Flora, believing that this would answer the require 
ments of students better than if 1 were to confine 11 for 
instance to the territorial limits of the Simla Munici 
pality or any other arbitrarily fixed boundaries ** 

It seems, however, to include every plant which a 
Simla botanist is likely to meet with in his rambles and 
we feel sure that the book will be much appreciated, 
though we cannot avoid a feeling of great regret that its 
author has not lived to enjoy the pleasure he looked for 
ward to of knowing that he had done something to help 
those who are already students of his favourite science, 
and perhaps to induce more of those Indian officers who 
want a pursuit to occupy their leisure time, to follow in 
his footsteps and study the plants of the forests, glens 
and slopes of the Simla mountains 

It has not been an uncommon thing at Simla to hear the 
wish expressed that someone would publish a handbook 
of a not too difficult scientific character, giving the names 
and descriptions of the chief plants and as the author has 
explained in his preface, it was with the desire of supply 
ing this want that he commenced his work A careful 
examination of the book shows that his efiforts have been 
successful. The descriptions are concise and couched in 
the simplest language , the analyses lead easily to the 
genus and required while the excellent pen and 

ink drawinf^Bepared by Miss M Smith, of Kew, will be 
a great addmonal help to those who consult the work. 
These drawings have been judiciously selected, to illus 
trate, not only the chief genera and species, but also the 
most common and conspicQous plants to be met with in 
Simla and its neighbourhoocL 
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In addition to the tihamct^rsrdlfthe natural drdbrs, genera 
and species, and to analyses and an account of the geo 
graphical distribution of the plants, many useful notes are 
given which are surb to be of intere&L As a skmple may 
be Cited the brief account of the method of ferulisatioti of 
Roscoea, a genus of gingers with purple flowers, where 
the mechanism by which the anthers are caused to shed 
their pollen on the backs of the insects which visit them 
13 shown lobe similar to that of the quite different genus 
Salvia m Labiatz The derivations of the generic 
names have been duly explained, and wherever it has 
seemed of interest, reference has been made to such 
books as Darwins * Origin of Species, Ffitz Mdller s 
" Fertilisation of Flowers ^ and Kerner’s “ Natural 
History of Plants It is clear that Sir Henry Collett 
took the greatest pains to make his book as useful as 
possible and it is well that the pioneer of Indian local 
floras will be such an excellent model for future work of 
the kind To the author, as every page of his book shows, 
his work must indeed have been a labour of love U 
will be useful to residents and visitors not only in Simla, 
but in the other hill resorts in the Punjab while even m 
the more easterly ones — Chakrata Mussooree Nairn 
Tdl — where the flora is richer the book will be of con 
siderable help to those interested in plants 

Besides Sir H Collett's own preface the descriptive 
portion of the work is preceded by an “In Memonam 
noticeof the author by Sir W T Thiselton Dyer K C M G , 
FRS the Director of Kew and by an Introduction by 
Mr W B Hemsiey F R S the curator of the herbarium at 
the Royal Cardens In his notice Sir \\ T Thiselton 
Dyer gives a brief account of the life of the author who 
during a long and distinguished career as a soldier, 
studied science and especially botany in his leisure 
moments and after his retirement in 18^3 commenced 
the present work which he only just lived to complete 
Sir William finishes his notice by saying 

No one who has ever come to work among us at Kew 
has more completely won the affectionate regard of 
everyone with whom he has come in contact 

In his Introduction, Mr Hemsiey giies a brief 
account of the geography of Simla of its vegetation and 
of the chief botanists whose collections have been utilised 
in the preparation of the handbook Some idea of the 
extent of the flora of the small Himalayan area to which 
It refers is obtainable from the fact that the handbook 
describes no less than 1326 species belonging to 639 
genera and J 13 natural orders 
We may conclude this brief account of a noteworthy 
botanical handbook with the following extract from the 
address of the president at the anniversary meeting of 
the Linnean Society on May 24 last — 

“In Sir Henry Collett we lose an accomplished 
botanist who was also a gallant soldier and a capable 
administrator, a combination of qualities that Beerns to be 
jseculiarly British It would not be easy to estimate how 
much this Society and other kindred societies, owe to 
the public services, and more particularly the Indian, for 
the invaluable recruits whom we continually draw (ram 
their rank^' 

We can hope that the “ Flora Simlensis will prove as 
enduring a memorial of its author as the record of hia 
adulevements, military and administrative is likely to be 
ID the history of the Indian Empire J S G 
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OSTWALD'S INORGANIC CHEMISTRY 

Tki PrinHplis of Inorganic Chemistry Djr Wilhelm 
Ostwald Translated by Alexander FindUy Pp 
xxvii +785. (London. Macmillan and Co, Ltd) 
Prite i8j. net 

V IEWS differ regarding the best method of present- 
ing the facts and theories of chemistry to a 
beginner. Prof. Ostwald takes the view that if the 
present-day chemistry makes greater demands on the 
power of rational thinking, it also renders the purely 
memory work of mastering the subject considerably more 
easy for the student. The growth of the scientific 
interpretation and elucidation of the separate facts of 
chemistry facilitates in the highest degree the impres- 
sion of them on the mind and their application, and at 
the same time affords an incomparably greater intellectual 
enjoyment than the study of the older, essentially de- 
scriptive, chemistry could offer " Acting on this opinion, 
Ostwald has introduced physical theories, applicable to 
chemical facts, “in his stride,’^ as it were. Beginning 
With some simple metaphysical statements, he develops 
the fundamental laws of classification and treats of homo- 
geneous substances, mixtures and solutions , he next 
proceeds to consider the law of the conservation of 
weight and mass, and of work and energy, treating 
incidentally of the units in which these magnitudes are 
measured. The next chapter is devoted to “ com- 
bustion, “ the existence of oxygen and the constancy of 
proportions , and the next to a rapid survey of the 
elements and their properties. The subsequent treat- 
ment IS, in. a restricted sense, systematic , the remaining 
chapters treat of oxygen, ozone, hydroRen, water, 
hydrogen peroxide, chlorine and hydrochlonr and, 
oxides of chlorine , bromine, iodine and fluorine, 
sulphur and its compounds, and, in short, the elements 
generally termed non-metals and their compounds , the 
metals and their salts complete the list. 

But the discursive nature of treating the subject may 
be gauged by the amount of space — 93 pages — devoted 
to the consideration of oxygen, hydrogen and water 
Under the heading “Oxygen,*' not merely are the pre- 
paration and properties of the element considered, but 
also velocity of combustion, the influence of temperature 
on that rate, Boyle’s and Gay-Lussac’s laws, the temper- 
ature scales, degrees of freedom of a gas, the construc- 
tion of curves, the liquefaction of gases, the solubility of 
gases, and ozone ; the condition of allotropy is also shortly 
discussed Under “ Hydiogen ” come methods of drying 
gases, molecular weights (here termed “molar" weights), 
the compressibility of gases at high pressures, diffusion, 
the law of partial pressures, the law of effusion of gases 
and spectrum analysis ; also, d propos of the combustion 
of hydrogen, the law of mass action, chemical equilibrium 
and the influence of solid substances thereon ; and 
lastly, catalysis, introduced by the catalytic action of 
platinum in causing combination between oxygen .and 
hydrogen. Under the heading “Water," we find the 
Uw of continuity, graphic interpolation, coefficient of ex- 
pansion, degrees of freedom of liquids, supercooling, 
heats of fusion, heat-units, vapour pressures, heats of 
vaporisation, supercooled vapours, phases of water, ice 
uid steam, and the triple point ; next water as a solvent, 
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and the relations between lowering of freezing point and 
depression of vapour pressure caused by sails ; volume 
relation of gases, “ combining " weights, symbols and 
formulie, equations, and the atomic and molecular 
hypotheses. 

Now Prof Ostwald’s style is excellent, and full 
justice IS done to it by Di Findlay’s translation, hence 
the book is most readable and interesting , the theoretical 
disquisitions are most clearly stated and arranged m an 
orderly manner, each point being taken up when its 
turn has come, but the reviewer doubts whether a 
beginner would gain much from a perusal of the book 
Foi a teacher who is already familiar with the facts of 
chemistry, innumerable hints are to be found, almost on 
every page But after all, the young chemical student 
has to familiarise himself with the facts of chemistry, and 
gilding the pdl, even with fine gold, is apt to interfere 
with Its assimilation P or a man of advanced years, 
even though he be no chemist, who can appreciate the 
logical arrangement uf the bonk, much enjoyment may 
be obtained from it , but from long experience of the 
powers of mind of junior students, the reviewer doubts 
whether more than two or three specially gifted individuals 
out of a large class would retain much in their 
memories 

Just as in learning a language it is absolutely necessary 
to acquire the common verbs, prepositions and adverbs 
by heart, and to have at least some idea of the syntax 
before analytically parsing the sentences, attending 
to every subtlety, so with chemistry. A large number of 
facts and their experimental demonstration must become 
familiar, and it is then time to build up laws on these 
facts. 

However, as stated at the outset, Iheie are many 
methods of presenting such facts , and if the young 
student has energy to follow two or three methods of 
presentment, he will be a gainer It appears to the 
reviewer that it would be better to reserve this method 
of considering the subject until a year, or perhaps more, 
has been spent in the more usual course of study The 
effect of reading such a book at that stage is sure to be 
most stimulating, and will enable the reader, not only to 
revise his knowledge, but to enrich it by many necessary 
additions 

It IS unnecessary to mention that the work is entirely 
up to date, and that the translator, as an old pupil and 
friend of the author, has completely entered into the 
spirit ol the matter; he has left no trace of its German 
origin in the excellent English of which he is a master 

W. R 


A NEW THEORY OF THE UNIVERi>E 
On an Inversion of Ideas as to the Structure of the 
Universe. By Prof. Osborne Reynolds, F R S. Pp. 
44 (Cambridge • University Press, 1902.) Price 
IS. 6 d net 

T his is a short description of a new theory of the 
universe which formed the subject of the Rede 
lecture last June. All sgeh theories must satisfy two 
conditions The structure must be dynamically possible, 
and the results deduced by dynamical reasoning from the 






thtory must correfpond qualitatively and quantitatively 
to the pbenocnena of Nature. The analytical difficulties 
maybe tuo great to deduce all the phenomena^ but if any 
be contrary to experience, the theory, at least in its 
exact form) must go. It is only by inventing, discussing, 
comparing and remodelling as many theories as possible 
that we can hope to arrive at any knowledge of the con- 
stitution of matter or of the sther This new and very 
original attempt is therefore to be welcomed. As a rule, 
authors of such theories are satisfied to show how many 
facts their theory explains, and how probable, therefore, 
it is that their theory corresponds to reality, Not so, 
however, Prof Osborne Reynolds. He claims to have 
shown that **the research has revealed the prime cause 
of the physical properties of matter,*’ and that 

** there is one, and only one, conceivable purely 
mechanical system capable of accounting for the physical 
evidence as we know it in the universe.” 

That a theory coming from Prof Reynolds will fulfil 
the first of our conditions goes without saying. But that 
it should be possible to give a proof that it is the 
representation of the actual structure of xther and 
matter is too astonishing to be received without scepticism. 
We await the publication of the full research 

It IS not possible to criticise a complete theory on a 
short statement of its results^a statement which by its 
very nature must leave much vague and much unsaid. 
Sufficient idea, however, is given to cause us to look 
forward to the complete work, which is, we understand, 
to be published by the Pitt Press shortly. In brief, the 
sther IS composed of equal rigid spherical grams 
(diam ™ 17 x lo"'* timss the wave-lenglh of violet 
light) arranged in regular and closest order, and under 
great pressure. When strained, such a medium must ex< 
pand — or show “dilatancy.” The actions of the medium 
depend on this dilatancy. Matter is a defect of matter 
— a small deficiency of grains or a ''negative inequality,'* 
causing, so to say, a certain looseness in the gearing of 
the grains where the deficiency exists and a consequent 
stress in the medium outside. These inequalities are 
permanent, and are propagated through the medium 
without a transference of the grains themselves Matter 
IS, in fact, a strain which is propagated through the 
medium — an idea which has occurred to others, notably 
Dr. Larmor m his electron theory, and to the late Mr. 
C. V. Burton, at the Ipswich meeting of the British 
Association in 1895 These strains attract one another 
according to the Newtonian law, may cohere but not 
coalesce. "Positive inequalities’* (due to excess of 
grains}, on the contrary, repel one another and so are 
dispersed. Electricity apparently consists of double 
inequalities, excess in one place and defect in another 
The statement here appears rather vague, and it is diffi- 
cult to understand^ the difference between electricity and 
two inequalities, one positive and one negative. The 
attraction is, however, enormously greater than that of 
gravitation. Apparently the theory gives no explanation 
of the fact that electricity never shows itself apart from 
matteraynor is any explanation offered of the electro- 
dynamic action of one current on a conductor bearing 
another. A true theory must do this, and it ip the crux 
of every theory yet produced, 
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In this granular medium, transverse and longitudinal 
waves are propagated. It would take 56 million years 
to reduce the energy of the transverse , to one-eighth, 
while it would take only four one-millionths of a second 
to reduce that of the normal by the same amount, thus, 
the author says, " accounting for the absence of normal 
waves.” This, however, is only a proof that such waves 
do not last. It is necessary to show that on reflection 
of light they are not formed, otherwise they will ditninisb 
the intensity of the reflected ray. 

Many difficulties and objections suggest themselves 
during perusal which will doubtless be answered in the 
full paper. If Prof. Reynolds does in this what he 
promises in the risnm^^ he will go down to postenty with 
a greater fame than Newton. If, however, he does not 
succeed in convincing us that be has solved the problem 
of the mechanism of the physical universe, he may yet 
be congratulated on giving us what is evidently a beautiful, 
illuminative and extremely suggestive theory He has 
opened to us, in any case, a new field of knowledge as 
well as helped to stimulate that scientific imagina- 
tion which we are told it is our bounden duty to cultivate. 

W. M H 


OUR BOOK SHELF. 

Report of the Yellow Fever Expedition to Pard of the 

Liverpool School of Tropual Medicine, By H. E. 

Durham. Pp. 79 (London ■ Published for the Uni- 
versity Press of Liverpool by Longmans, Green and 

Co , 1902.) Price 7r. 6</ 

This is the seventh memoir published by the Liverpool 
School of Tropical Medicine, and it is printed and got 
up in the same excellent style as its predecessors. It 
embodies the results of the Par^ expedition of Messrs, 
Durham and Myers, and is written by the former, Dr. 
Myers having, as is well known, fallen a victim to the 
disease he was investigating, a circumstance which lends 
a melancholy interest to the report. When the expedition 
left this country, the remarkable and conclusive work of 
the United Stares Army Commission in Cuba under Major 
Reed in proving the conveyance of yellow fever by gnats 
was not known, but this problem, with many others 
awaiting solution as regards the disease, was present in 
the minds of the observers, as is seen in the preliminary 
report, which is here reprinted from the British Medical 
foumal. In the course of their work, they became 
acquainted wuh the results of the Americans, and a 
number of observations are chronicled in the report with 
regard to the gn^t {Stegomyia fisciata) incriminated in 
Cuba. It was bred in captivity and studied in its native 
haunts, and much useM information gathered as to its 
habits— the most striking being its essentially urban 
habitat, and its custom of biting by day and not at 
night. 

With regard to the actual microbe which is the cause 
of yellow fever, no sufficient proof is as yet forthcoming, 
but the observations of the expedition agree with those 
of Agramonce and others in absolving Sanarelh's 
icteroides from any share in its stiology. Atteniion is, 
however, already called in the interim report, an abstract 
of which is here reprinted, to a small, fine bacillus which 
the English observers found with considerable constancy 
in the intestines and in the viscera generally in faltal 
cases, and to which they were inclined, with due reserve, 
to ascribe a causal significance. It had previously been 
observed by Sternberg and others, but not with the 
constancy here recorded. A valuable series of observ- 
ations on the condition of the lymphatic glands in yellow 
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fever and another series on the occurrence of peculiar 
proteid substances in the urine must also be noted. 

Together with these positive results, there is necessarily 
included a mass of detail conccrninf results which proved 
negative. The writer has, further, added to his account of 
the experimental work performed a quantity of some- 
what miscellaneous facts gathered in Par^ and elsewhere 
on the Bu^ect of yellow fever and malaria, with a general 
account of the sanitary condition of the town. But when 
It is remembered that the work of the expedition was in 
great part crippled by the illness of both and the death 
of one of its members, we can but congratulate the 
survivor on the work which was accomplished, regretting 
that opportunities were not forthcoming for carrying it to 
a further stage of completeness Yellow fever is a 
disease which has long been a puzzle to sanitary science, 
but appears at the present day to be on the verge of ex- 
planation. An immense step in advance has been made 
by the discovery of its transference by the gnat ; the 
complete solution of the problem must be attained by 
further investigations on the lines of those embodied in 
this report, and carried out by skilled and unbiased 
investigators such as those sent out by the Liverpool 
School of Tropical Medicine 

Eyes Within. By Walter Earle, M A Pp 155 (Lon- 
don George Allen, 1902.) Price 
Thi^ little volume of poems contains some good reference^ 
to Nature and her handiwork. We are led to realise the 
ever-changing condition of the earth’s surface, and pheno- 
mena of many kinds are dealt with. Thus , — 

" Sec where upon a world old mountain face 
Some mighty glacier haa left its trace, 

A few faint scratches, all that marks to-day 
Time’s agonies along his primal way.” 

Allusions are also made to the great variety of changes 
always going on around us, and to the disturbing elements 
raging ceaselessly in the interior of the earth — 

'' Shrill crash of breaker plunging in the cave, 

The soughing wind, waves grinding on the shore, 
Weird wail and scream of bird, sei evermore 
In fuller diapason stern and grave ’’ 

Crack, rent and crush of overwhelming rock, 

Steam bursting into Aood of liquid blaze, 

A world vibrating with each ihunder-shock. 

Suns setting in a pall of wreckage-haze 

All through the book we are struck with the delicate 
and subtle way with which common and every-day 
occurrences are referred to Birds, flowers, insects, all 
have their due. 

The author shows the true poetical spirit in many of 
his descriptions, and reveals to us the joy of possessing 
an eye which goes beyond the outside of the objects 
around it. 

Handbook of Instructions for Collectors, Pp. v-l-137; 
illustrated. (London : Printed for the Trustees of the 
British Museum, 1902.) 

With the view of obtaining the aid of naval and military 
oAicers, explorers, missionaries and others whose duty or 
inclination takes them to foreign lands in adding to the 
collections of the Natural History Branch of the British 
Museum, the Trustees have issued this excellent little 
handbook It consists of a senes of pamphlets describing 
the methods of collecting and preserving the various 
groups of animals, as well as plants, fossils and minerals 
The different sectibns into which the book is divided 
have been written by members of the staff of the Museum, 
each of whom is a specialist jn his own particular branch, 
and although the manner of treatment vanes somewhat, 
each section is admirably adapted to its special subject, 
illustrations being introduced when necessary. The 
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section on mammal collecting is divided into two parts, 
one dealing with the larger and the other with the smaller 
forms, a feature of the former being the inclusion of a 
list of species specially wanted by the Museum Birds 
and the Tower vertebrates follow next, after which come 
the various invertebrate groups, the work closing with 
chapters on plant and mineral collecting. The book 
is of a size convenient to be earned in the pocket, and 
has the corners rounded off the better to wiibstand 
constant use. K L. 

The First Prtmiples of Ratio and Proportion and their 
Application to Geometry By H W. Croome Smith, 
BA. Pp. IV -H 32. (London Macmillan and Co, 
Ltd ) Price if- 

Tiie strict theory of geometrical proportion is difficult, 
and, with few exceptions, elementary students are quite 
unable to understand it Opinions differ as to the com- 
promise that IS best suited for school teaching, and sug- 
gestions on this topic deserve careful consideration 
Mr Smith bases his method on the vanaiion of two 
geometrical quantities \ it is supposed that they vanish 
together and that any given increment of the one is 
associated with a fixed increment in the other , or, as he 
puts It, when two variables change in such a way that 
equal changes m ihe one are accompanied alivays by 
equal changes m the other ” A theory of proportion 
which starts from this idea is necessarily imperfect, and 
Ignores the most troublesome part of the subject \ but it 
will probably serve very well as a provisional com- 
promise At any rate, Mr. Smith’s book deserves a 
trial. 

Year-book of the Saentific and Learned Societies of Great 
Britain and Ireland. Pp vin 29 J. (London 
Charles GrifiTin and Co , Ltd , 1902 ) Price yr 6r/. 

TiiK nineteenth annual issue of this handy book of refer- 
ence does not deal with a single calendar year, but with 
an actual working year of the great majority of the 
learned societies Consequently, there are here brought 
together the papers read before the chief scientific 
societies throughout the United Kingdom from October, 
1901, to June, 1902 The list of societies included in the 
new volume seems fairly complete, but we nonce that the 
Geographical Association is not mentioned. 

Papers on Etherification and on the Constitution of Salts. 
By Alexander W. Williamson, LL D., F R S. (1850- 
1856 ) Alembic Club Reprints, No. 16 Pp 62 
(Edinburgh * Published by the Alembic Club Edin- 
burgh agent, William F. Clay. London agents, Simp- 
km, Marshall, Hamilton, Kent and Co, Ltd, 1902) 
Price IJ net 

Thk Alembic Club is doing valuable work by reprinting 
the accounts of classical researches in science in the 
words of the experimenters themselves. We are glad 
to know these reprints are increasing in populariiy among 
teachers of science in schools where the “research” 
method of obtaining knowledge is encouraged. It is a 
mailer for gratification, too, that this collection of papers, 
which have appeared in the publications of various 
scientific societies, has been printed during the author’s 
lifetiitie 

Dm^e Dale Re^usited ‘ with Other Holiday Sketches, By 
the Amateur Angler Pp. xiv -|- 130 (London. 
Sampson Low, Marston and Co, Ltd, 1902.) Price 
2 s, 6 d net. 

The an^atcur angler writes pleasantly of a beautiful 
country for which he has ^reat affection. The volume 
IS the seventh and concluding one of a senes, and will 
encourage its readers to take an intelligent interest in 
animate and indnimaie nature. The illustrations are 
numerous and exceptionally good. ^ 
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LETTERS TO THE EDITOR. 

[ T%i Mmpr dMT not hold hinistlf rsspomibU for opimonj ox^ 
prosstd hir c^frsspendtnts Noitktr can ho undtrtako 
to rotuTHg or to corrospond with tho wriUrs rtjocUa 
mannsfrtpts inionded for this or any other paH of NatORB. 
ATtf natUo is tahon of anonymous communications.} 

VolcAnlc Duit PhcBomena. 

TriB phenomeiu connected With the Tolc«aic dust are under^ 
going distinct chsnees. In common with observers in the 
south of England, f noted the fresh appearance of the dust 
phenomena in the end of Jime, especially on June 26, but they 
were not very stiiklng until August 1. At first the most 
decidedly volcanic fenlure was the great corona round the sun, 
known in the case of the Krahaioa effects as '* Bishop|s Ring *’ 
Whether this name should be applied to the corona this year is 
doubtful, as ii a radius has been fully double that of the Krakatoa 
corona, having until recently averaged about 70", measured from 
the sun to (he middle of the reddest part Yesterday and this 
naornitig, however, it averaged only about 40°, and its reddest 
part was a vellowlsh -brown rather then a red. The colour of 
the corona tnis year has always been much leas decidedly pink 
than was thexase with Bishop’s ring ; indeed, it hhs sometimes j 
been in absence of blueness in that part of the sky rather than 
any positive redness. 

The pink glows after sunset were very strong in the end of 
June, but stronger uiU in November, and qn November 1, 17 
and 18 there was also a faint second glow, a phenomenon I had 
pot previously seen since the Krakatoa sunsets. 

It was not until October 30 that the Colouring became very 
magnificent, and it reached Its height about November i, when 
the chief feature was an intense fiery brange sky near the west 
horizon. This was of an unmisiakably volcanic character, 
different from anything that has appeared here since the Krakatoa 
sunsets, though not equal to those in splendour. Since that 
msilmuroi the colouring has been gradually lessening Yester- 
day and to-day itwu remarkably weak, the chief feature being 
the dust-wisp, s, which were more conspicuous than 1 have 
previously seen them during this apparition , indeed, I should 
nave at furst taken them for clouds had I not previously seen 
them in feebler form They were plainest a little after 
sunrise and before sunset, when they were very bright and of a 
steely white. 

The above descriptions spply to Sunderland ; but in visits 
to Torquay from November 6 to lo and to Dundee about 
Deccmlwr i, the iky effects were not very different, only at 
Torquay I did not see the fiery orange. 

Sunderland, December 16. T W. Backhouse. 

P.S. — December 32 The fiery orange has reappeared. 


The Metbeds of InveeiigatlDg the North Sea Fiiberles. 

Many of the readers of Nai'Uub are interested in the inter- 
national scheme of scientific investigation of the North Sei ; but 
some at lesst are not convinced that ihe methods which are 
being employed are capable of yielding results of value as 
remdi the condition ol our fisheries. 

^e sssontia/ part of the scheme forirulated at the conference 
at Christiaoia, at which the British delegates were Sir Cohn 
Scott Monerieff, Prof. D’Aicy Thomson, Mr. Garstang ind Dr 
Mill, is that each nation should fit out one or two specially 
equipped steamers, which should work along definite lines, and 
by means of which investigations as to the state of the fisheiies, 
as well as hvdr^iaphical and biological investigations, should 
be conducted. The British Government agreed to participate in 
the proiccuiion of this scheme 

But it has been repeatedly pointed out that, if conclusions as 
to the fisheries ore to be drawn from the work of these steamers, 
two assumptions have lo be made. 

(] ) That the take per steamer or per capturing unit is a measure 
of iht aMndahce of fish, and 

(2) That samples taken from small areas are representative of 
adjacent' diitvicti. 

BdIIi tlTet^ asiumptioiDS have been severely criticised, and we 
had hoped that before now. Mr Gerslaog would have fulfilled 
the promise made by hMhriito lettu U) the Timos of April 14 
of this year ; when he;ia<di4ajreply lo certain cfiiicisms made 
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byochera and myielfp that he ‘'could sec no reason for sntici- 
pating the repty which in due course and in the proper place 
will be m^e lo the real authors of the criticism he (r.«. the 
present writer) adopts.** 

It will be remembered, (1) that the criticism referred to is 
that made by the Inspecton of Fisheries in their Report for 
1900 upon the method of estimating variations in the density 
or abundance of fish by variations in the take per capturing 
unit, which was emplov^ by Mr, Garstang inhls Impoverish- 
ment of the Sea." (2) That that criticism was published at 
least eighteen months ago, and that it is still unanswered by 
Mr. Garstang. 

It was expected that at the meeting of the British Asso- 
ciation at Bielfast he would have taken the opportunity of 
meeting these criticisms. But he does not seem to nave done so. 
For in reply to a letter asking him if he could refer me to any 
published refutation of these criticisms, he writes under date 
December 8, 190a, “ I am unable to refer you to any published 
replies by me to the ' criticlam ' you quote, other than the TtfUes 
reports of the Belfast meeting of the British Association and 
the Grimsby Conference of the National Sea Fisheries Pro- 
tection Aasociation (September 30 and October 1) ” 

The summaries of his communication at Belfast in the Times 
of September 13 and that in the Times of October i of his 
remarks at Gnmsby give no indication that he dealt with 
the criticism, a criticism which, if it is vslid, renders the resulis 
of the investigations recorded in his "Impoverishment of the 
Sea " of DO value, and — what is of greater importance— throws 
grave doubts on the results lo be expected from the inter- 
national investigations at present in progress 

The publication of the Report of the Departmental Com- 
mittee on Ichthyological Research, which has just been pre- 
sented to Parliament, must be looked forward to with interest, 
since the Committee must necessarily have given souse expression 
of opinion upon the questions touched upon in this letter, 

D. Noti. Paiov 

22 Lynedoch Place, Edinburgh, December 14. 


Carved and Perforated Antlers, 

In Nature for November 20, p. 55, there is a reference to 
the probable use of the carved and someiimes perforated antlers, 
by some called "batons de ciinmandement ” By Mr. .A W. 
Franks and others, in the " Reliquicc Aquitanlcrc,” the simpler 
forms are recognised as ihe "Pogamogan " {s/riher) of the 
North American Indian (pp. 40, 50, 189, 200, and pp« 30, 102, 
159 and 180, of descriplion of the plates iii, and iv , xv. and 
XVI, xxK and xxxi.) It seems lo me important to mention 
that in Westquniter Abbey a Pogamagan is sculptured as being 
held in the right hand of a 'North American warrior on Colonel 
Townshend’s mural tombstone (dated near the ehd of the 
ei^leenlh century), on the south side of tha Have 

December 13. T, RurKHT Jones. 

St Elmo's Fire during Snow Storm. 

[Mr. W N Shaw, secretary to the Meteorological Council, 
has kindly forwarded to us ihe following letter received at the 
Meteorological Ofiice, — Editor.] 

It may be interesting to your Society to know that we find 
in a report received from our local committee at Margate 
rclalive to the launch of one of our lifeboats there, viz. JSiisa 
Jdarrieg, on December 3 and 4, that it is stated that about isn* m 
a bright light was observed on the top of each of Ihe lifeboat's 
masts, also one on the lee foreyard, which remained quite three- 
quarters of an hour and lit up all the wire peniunts, making 
ibem perfectly clear. The lights in question appeared to be of 
the size of a jsroall lantern. At the time it was blowing very 
hard and a heavy sea was running, and during the whole time 
it snowed so hard that it was impoesible to see a yard in front 
of the boat. These lights cantinued Until nearly 4 a.in. and 
ftnaUy dkappeared on the snow IL/ung. It could ndt possibly 
have been a reflection from any light oa the lifeboati as they had 
none showing. It seems to os that this was probably a case of 
St. Elmo’s fire, occasionally seen in a highly elcctrifM state of 
atmosphere. ChaElbs^Dirdin, Secretary, 

Royal National Lifeboat ln6ticutipi|,, . 

Adelphi, London, W.C., Chjcein^r la. 
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THE FARTHEST SOUTHS 

I T 19 with a feeling of disappointment that one leams 
that the name of Tierra del Fuego does not carry 
in it the tradition of the volcanic hres which, though 
once seen by man, are now nearly all extinct ; but we 
are told that the name was given by Magellan because 
of the immense number of fires lighted by the native 
Indians to keep themselves warm or cook their food, or 
give notice of the approach of strange craft. AH the 
descriptions of the country connect it m climate with 
Chili, the land of snow, as its native name implies, and 
give greater prominence to its glaciers and icebergs than 
to Its one stili active volcano. 

Fitzgerald has given a fuller account of the exploration 
of the same region as that traversed by Sir Martin Con- 
way, and the aspects of Nature which struck both these 
travellers we may regard as charactenstjc of the region, i 


Sir Marlin Conway’s diary, in its description of de- 
tails, gives a freshness and local colouring to the story ; 
even his constant references to the weather, by which, in 
such cases, the best-laid plans are often thwarted, do, m 
spite of Mark Twain’s grumble, help the reader to realise 
; the nature of the enterprise. Perhaps this remark would 
I apply less strongly to his introduction of unexplained 
I Spanish or native words with which his readers could 
j not be expected to be familiar We certainly do feel 
that we are reading about a foreign country when 
we come suddenly upon alameda, alfalfd, arnero, or 
pejerey, peon and posado They have their effect, 
like “that blessed word Mesopotamia”, but we lose 
the thread of the story if we do not know whether our 
traveller has arrived at a wayside inn or a position of 
equilibrium at the bottom of a crevasse 

Darwin, in the “ X’^oyage of the BeagUy^ has described 
the features of this interesting region more especially 

from the scientific 



Fig, I —Nieves Fenircnlei In Process of FormuUon (From Conway's "Aconcagua nnJ Tierra del Fuego ' ) 


point of view , Sir 
Martin Conway often 
helps us greatly to 
realise the general 
effect by pointing out 
that it IS like some- 
thing nearer home 
which his readfrs 
would probably have 
seen 

It IS an mteresiing 
region. The double 
range of, the Andes 
carved into every 
variety of peak and 
valley is submerged 
at Its southein end 
so that the deeper 
hollows have been 
invaded by the sea, 
which fills a long 
trough parallel to the 
coast-line and many 
a transverse channel 
He compares it to 
the Norwegian and 
Alaskan inland 
steamboat routes (p, 
141). The submerg^ 
mountains arc at- 
tac^d by air and 
ocean with almost 
ceaseless fury, and 
we learn that it is 


Many of the accidents and incidents, often very untoward, 
which befell^ them both may be expected as inevitable | 
accompanimints of exploration at great elevations, while 
others may be provided against when the traveller has 
realised what is before him and taken due precautions. 
Both watched the purple shadows creeping over the 
ocean, the gorgeous colours of the rocks and the deep 
blue of the ice. Doth tel] us of the rapidly rising torrent 
which earned off mule and man, of the glissade of the 
ptmita down the steep talus of crumbling stone, of the 
struggle and recovery of the mule on the slippery rocks, 
of the froit-bitten guid^, the mountain-sickness and other 
discomforts arising from impaired circulation and the 
want of constant supplies of warm and nourishing food, 
of the difficulties of the dense forest and spongy ground ; 
and this Bimilarity of experience and consensus of opinion 
warns the Aiture traveler who may try those heights 
what to look out for and what to prepare for. 

^ " Acon^B^B. 4nd Ticitb del Fusgo " By Sir M Conway. Pp xi{ + 
B5V. (London . Csnolluid Co., Ltd,, 190a ) Price lai-. 6 J nei. 
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not always safe to assume, when we see the tops of a 
group of mountains all touching an approximately uni- 
fbrm level, that we have there the wreck of a sea- plain 
or, as some would call it, a plane of marine denudation 
or base level of erosion, out of which the separating 
valleys have been carved after its upheaval, for here we 
have an example of a mountain region being submerged 
and the heights during any stationary period being 
planed off to a uniform level, the valleys having existed 
previous to the submergence. 

The mountains around still rise so high that their 
snows feed glaciers which descend tp sea-level. Before 
the submergence, their greater ice-fiows crept further out 
on to the lowlands and left traces of ancient glaciation 
far beyond its present limit. 

How recent some of the great geographical and climaLal 
changes of the southern end of the Andef are, we may 
learn from a comparison of what the glaciers of Sar- 
miento were like when Darwin visited the straits and 
I the same glaciers as seen by Sir Martin Conway. In 
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Darwin's time, they actually ended in the water, now 
they are cut off from the channel by belts of densely 
worked moraine. The former greater extension of the 
ice IB also shown by the way in which " the graceful ice- 
rounded foundation rocks of this and all the other 
mountains around slope up to the cliff and jagged arrStes 
above (p. im), and proofs of oscillations of level are seen 
in the raisea Iwaches and iceberg-camed boulders near 
Otway Water (p. 219). 

Aconcagua (pp. 71, 72) towers into the sky, the 
n^dest peak of the southern Andes It appears to be 
built up of approximately horizontal beds of volcanic 
rOck of different texture, hardness and friability, which 
are carved into steps like those which gave their name to 
the *^trap'' rocks of Sweden. The steps are better pre- 
served towards the right- and left-hand sides of the slope 
than in the middle, where the downward drift of ddbns and 
the fall of avalanches are most common. The edges of the 
steps are there com- 
pletely worn away 
and buried. The flow 
of debris down the 
face is such that the 
fragments tend to 
become rounded or 
subangular, like peb- 
bles; in a brook by 
their friction against 
one another. When 
he was descending 
the mountain, the 
stones at one point 
(about 20,500 feet 
up) poured away be- 
neath his feet and 
disclosed the sub- 

i acent rock, which 
le perceived to be 
ground quite smooth 
by the passage of the 
ddbris over it. 

Sir Martin gave 
some time to the 
examination of those 
curious remnants of 
vreat slipped or 
drifted masses of 
snow, the nieves 
^nitenies, so cabled 
Mcause they stand 
like devotees enve- 
loped in shroud- like 
roDCS doin^ penance. 

Ilwv require peculiar 
conditions for their 


ultimately run into one another, leaving rough pyramids 
of snow standing up between them, until at last the ground 
IS reached; the spires are entirely separated from one 
another and are seen standing about on the stony floor 
like separate sugar cones. 

There is also a mountain called Penitentes (p, 108), 
from the weathered-out columnar structure of the rocks 
which form its summit, not unlike what we sometimes 
see in our strongly jointed Mountain Limestone or Mill- 
stone Grit. 

Many other curious questions arise out of an examin- 
ation of such an area , for instance, the great uncon- 
formity (p. 105) ; the inosculating valleys (pp. 127, 131) ; 
the landslips and rock creep, or rivers of mud and stone, 
similar to those described by Heim in Switzerland ; the 
moraines modified by blown sand (pp 55, 56). 

So little has been done towards the exploration of 
those strangely varied and, for most people, inaccessible 



Fic. a. — Nievea PaDitentti , the list atAB*< (^roni Conway's "Aconcagua and Tlerra del Fuego.") 


full development, and therefore, although somewhat similar 
pillar-like remnants of melting snow may sometimes be 
seen even in this country, they are not common anywhere 
in the Old World and only over limited areas in South 
America. They are cut out of avalanche snow which has 
been subjected to pressures roughly perpendicular to the 
direction of its fall, and thus hardened into approximately 
vertical strata of different densities. The wind has 
nothing to do with their origin, but they are carved out 
by the melting action of direct solar radiation. They are 
roughly elliptical and somewhat bent over to the north, 
the major axis of the elliptic sections being oriented east 
and west. On searching for Penitentes in different 
stages of development, he found that a thick bed of well- 
compacted snow, when exposed to the action of the 
sun, Mon beemes pitted over with little saucer-like de- 
ressions, ancihe deeper those become, the less power 
as the sun'a'tays^ upori their sides and the more upon 
the of the depressions. The hollows enlarging 
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regions that we gladly welcome Sir Martin Conway's 
diary of his adventurous journey through southern Chi]i 
and Tierra del Fuega, and of his difficult climb apd 
almost equally dangerous descent of Aconcagua and 
Sarmiento. T. McK. H. 


SECONDARY AND TECHNICAL EDUCATION 

N OW that the Education Act has become law, one of 
the first duties of the newly constitute local 
authorities will be to determine what are the educational 
needs of their districts and how far these needs are met 
by existing institutions ; they will then be able to decide 
in what directions increased educational facilities are 
needed and how they can moat efficiently provide what 
is wanted. 

It is in the domain of secondary education that such 
a survey as is foreshadowed above is likely to form most 
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frequently the basis for a demand for a revision of the cur- 
ricula of some of the schools in the district. Thus, m many 
of the administrative counties, we still have too many 
schools which devote a large amount of time to the study of 
classics, not because most of their pupils are best fitted 
for life by such study, but mainly because the school 
prepares each year a boy or two for Oxford or Cambridge. 
Wise county councils will probably decide to limit the 
number of classical schools within their counties, sending, 
by means of scholarships, the best boys capable and de- 
sirous of receiving a good classical education to one or 
more selected schools m the district The remaining 
county grammar schools will, it may be hoped, be 
modernised and adapted to the needs of the bulk of the 
pupils attending them In many, a strong agricultural 
side should be developed , m some, a good modern 
education should be given 

It will be asked, “What IS here meant by a good 
modern education ? " In the opinion of the writer, this 
should include English — taught much more thoroughly 
than is usually the case in grammar schools, where 
classics absorb the lion's share of the pupil’s time — and 
mathematics, "based on practical measurements and in- 
cluding a knowledge of geometry gained by methods more 
suitable for boys and girls than those set forth in Euclid’s 
elements. German, taught by colloquial methods, should 
be a compulsory subject because the study of its gram- 
matical peculiarities forms a mental training as useful as 
can be given through the medium of Latin or Greek, and 
because it isJbecoming increasingly difllcult for one who 
does not know this language to follow the latest develop- 
ments in either industry or commerce French should 
also be taught where possible, but in cases where only 
one language can be learned, it should be German 
Drawing would naturally form part of the course, and 
some suitable form of manual training, such as modelling 
or woodwork, should be introduced 

Above all, it is to be hoped that local authorities will 
discourage the pseudo-classical schools which have sprung 
up in the last two decades owing to the desire of some 
ancient grammar schools to meet the demand for the 
teaching of modem subjects while still devoting some 
portion of the school time to Latin. The result is — what 
might be expected — that neither Latin nor modem sub- 
jects are mastered \ the pupil h.is a smattering of too 
many things. 

Although a diminution in the amount of classical 
teaching is here advocated, it must not be supposed that 
the value of sound classical training is underestimated , 
where a pupil's time suffices for this as well as for the 
subjects he needs to enable him to earn his living, it is 
well that he should study Latin and, if possible, Greek. 
But in cases where the school life of a boy or girl is 
necessarily limited, it is much better that his or her mind 
should be trained through the medium of subjects likely 
to be of greater service in after life , above all, it is very 
doubtful whether a child obtains any substantial benefit 
from a classical training so imperfect that he remains 
unable to appreciate, or even to read easily, classical 
literature. 

In the towns, the matter will be more complicated. 
Many local authorities will have to determine how best 
to deal with the higher grade board schools, where they 
exist. In each town, the problem will be different ; where 
the towns are badly provided with secondary schools, it 
may be wise to convert the higher grade board ^schools 
into secondary schools, but, in such cases, they should not 
be allowed to strangle existing efficient secondary schools 
by providing education of the same kind as these schools 
oner, practically free of charge. If the circumstances of 
the town make it desirable that secondary education of a 
certain type should be offered free, then all the schools of 
this type should be placed in a position to offer the same 
terms to their pupils, so that such competition ^as exists 
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Will depend only on the relative efficiency of the teaching 
in the schools. On the other hand, in some towns the 
higher grade board schools have been competing need- 
lessly with secondary schools in their neighbourhood. 
In such towns, the higher grade board schools can be 
converted into higher elementary schools, giving a train- 
ing for the large number of boys and girls who must 
leave school at a comparatively early maximum age, say 
fourteen or fifteen. Indeed, as recent Parliamentary re- 
turns show, there are, in most higher grade schools, very 
few boys or girls above fifteen, except backward ones The 
curricula of these schools should be materially altered ; 
they are at present far too ambitious, having regard to 
the average age at which their pupils leave, and should be 
amended so as to include only that amount of work which 
can be satisfactorily covered, and the comparatively few 
pupils for whom the present curricula are devised should 
be transferred, by means of scholarships, to secondary 
schools 

One of the most fertile causes of the comparative 
inefficiency of some of the secondary schools in this 
country is the large number of examinations for which 
they find it necessary to prepare their students. Thus 
we have, not only the examinations of the Board of 
Education, but also the local examinations of the various 
universities, special examinations for the Army, the Navy, 
the Civil Service, different county and other scholarships, 
&c It would be an enormous gam if, in place of all 
these various examinations, we had one State examin- 
ation, on the results of which there would be issued a 
certificate, guaranteeing a good general education and 
recognised as qualifying for admission to the universities, 
the Civil Service, the Army, the Navy, See Unfortunately, 
enormous vested interests are opposed to such a plan, as 
the present system of indefinite multiplication of examin- 
ations finds employment for a large number of examiners 
and IS stamped with approval by the action of the older 
universities, which have in recent years extended their 
system of local examinations so as to include quite young 
children ; the maximum age for admission to a so- 
called ** honours ” class m the preliminary local examin- 
ation of the University of Cambridge is fourteen ' 

Assuming that a suitable basis for technical educa- 
tion has been made by the provision of an adequate 
number of secondary schools, it will then be necessary to 
consider what technical institutions are needed in the 
district This will, of course, depend largely on the 
nature of the industries which exist m particular neigh- 
bourhoods. In many administrative counties, the only 
technical institution needed will be an agricultural col- 
lege, and for some counties a share m an agricultural 
college would suffice In other administrative counties, 
provision must be made for proper technical instruction 
in such subjects as coal mining, metallurgy, fisheries, 
&c. But, as a rule, the county will find mu(± of what it 
wants in the large technical colleges already existing in 
the great cities within, or adjacent to, the geographical 
borders of the county. 

In many of the smaller county boroughs, there are 
already technical schools providing evening classes for 
artisans , in the remainder, such evening classes might 
not infrequently be provided in connection with the 
modern secondary school of the place. In large cities, 
which are great centres of population, a first-class tech- 
nical institution will be needed, providing not only even- 
ing classes but more especially instruction for adult day 
students on a par with that given m Germany and the 
United States. This can only be done effectively by con- 
centrating in one institution for each district either all 
the higher technical education or, at least, the highest 
part of such education in a certain number of branches 
of technology and commerce. For it is only in insiitations 
with numerous pupils that it is economically justifiable to 
provide the expensive equipment needed for such work 
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and the large number of highly paid specialist leachera 
who ought to be employed therein. 

At present tbweis no technical institution in the United 
Kirtgaom wfaidi is staffed on a scale e\^n approximately 
equal to that of such foreign institutions as the CharlottcD' 
burg Technical High School, Berlin, and the Massa- 
chusetts Institute of Technology, Boston. In these 
magnificent technical high schools, in place of two or three 
prwessors. of engineering, we find a very large 
number of highly qualihed men, each dealing with some 
special branch of engineering knowledge, and this can be 
economically done l^cause of the very large Humber of 
engineering students gathered together in one institution. 
In this country, at present our comparatively few adult 
engineering day students are scattered among a relatively 
large number of institutions ; as a result, such far-reach- 
ing subjects as electncal engineering have to be en- 
trusted to a single professor. Indeed, there are some 
technical colleges in which there is only one professor of 
engineering, ajid electrical engineering is in charge of a 
poorly paid assistant lecturer, 

To remedy this, coordination of work is necessary, not 
merely within the great towns, but even between neigh- 
bounng educBiional authorities, which are not infrequently 
jealous of one another and pursue their work regardless 
of what 15 going on around them. Hence we have cases 
of towns within easy reach of one another where tech 
nical institutions have been established, each of which 
tries to do the highest possible work vn all the subjects 
which it undertakes. The result is a small number of 
students m each subject in each town and a staff of 
teachers proportionate, it is true, to the number of 
students, out inadequate for the purposes of advanced 
technical education. It would be well, theiefore, if 
power were given to the Board of Education to select a 
limited numMr of central institutions where alone higher 
technical education in the day-time should be given. 

Liberal financial aid will be needed to place such in- 
stitutions on a satisfactory basis, and as they will be 
national rather than local institutions, a large part of the 
money for their support should be provided from the 
imperial exchequer; the remainder should be contributed 
by the various local authorities m the districts which they 
serve. 

Another important matter which must be determined 
is the relation of institutions providing the highest kind of 
technical training to theHmiveranies or university colleges 
in the aacne district. The bc^t solution of this problem in 
such acaseas, Manchester would be for the technical 
institution to absorb all the higher technical work of the 
city and for the university college to devote itself to the 
faculties of theology, literature, philosophy, medicine, 
law, pure science, music, Slc. Where local universities 
are established, the technical institution would become 
the faculty of technology and commerce ; it should not 
be subjected to the academic control of the university, 
which might tend to destroy its usefulness for industrial 
and commercial purposes. 

The great technical institutions of Germany and 
America exist side by side with important universities ; 
they are, however, independent of these, and it is partly 
to this fact that they owe their usefulness m promoting 
the industrial progress of the German and American 
nations. 

An important problem for the new local educational 
authorities will it the training of teachers of trade 
subjects. It IB easy to find men with a good kAowledge 
of their respective trades, or persons who can teach 
well, With a superficial knowledge of an indust^^ but the 
combination of these qualifications is comparatively rare. 
It is noX easy to see how thik can be speedily remedied, 
bni on improvement might be produced by arranging a 
higher sc^e of remuneration for teachers of trade sub- 
jects ed»o had passed examinations giving evidence of 
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their power to explain in simple language mattem con- 
nected with their own industry. More than this it is 
probably impossible to demand at present. 

.As regaros the more highly qualified teachers needed 
for adult day classes in technical institutions, one of the 
greatest difficulties is how best to keep such men m touch 
with their respective industries. If the teacher's whole 
time IB not required for the work of the institution, he con 
remain in contact with the industry by doing consulting 
work and by research. Unfortunately, in such cases there 
IS often a tendency for him to regard his teaching work 
as the least important part of his occupation , in fact, 
one has known cases where the principal value of such a 
teacher to his students has been the fact that his name 
was well known in the Industry and his recommendation 
consequently a valuable one, though his actual teaching 
work was of a merely nominal character. The cure for 
this would be to make the pay which the teacher receives 
for teaching by far the largest part of his income ; such 
an arrangement would, however, mean a considerable in- 
crease in the salaries of teachers of technical subjects, 
but, in the opinion of the writer, it would be^justifiable, as 
It would make it possible for some of the best men to 
continue teachers ; at present, such men are attracted to 
the industries by the incomparably larger financial prizes 
which they offer. J Wkrthlimer. 


PKEVfCNTION OF RABIES, 

A LETTER headed “Mr. Hanbury admits the failure 
of the muzzle" has been addressed to us by a 
member of the executive committee of iKe National 
Canine Defence League, which letter, as might be ex- 
pected, urges in so many words on behalf of the canine 
species the total abolition of the muzzling order at all 
times and under all conditions. The writer of the letter 
vindicates for himself, as might also be expected, a 
superior knowledge concerning rabies, its nature and its 
mode of spread ; he, as a matter of course, is one " who 
understands dogs " and considers that the muzzle was 
from the first condemned as useless cruelty." According 
to this authority, the Board of .\gricu 1 ture, including, we 
presume, its veterinary department, itself ignorant df 
dogs and their diseases, has persistently refused to be 
advised and guided by those who do possess the requisite 
knowledge " Jsic 0 * 

To be serious, it is no new thing that there never is 
any lack of amateurs who, notwithstanding the obvious 
want of special knowledge required to form an opinion, 
are in their own estimation quite capable of judging of 
the merits or dements of a question that can be only 
dealt with adequately by the specialist possessed of the 
requisite knowledge. 

Rabies is an infectious disease, directly communicated 
by the bite of a rabid animal, m'the vast majority of 
cases a rabid dog. In the interest of the animals them- 
selves — all domestic animals are susceptible to the 
disease — and above all in the interest of human beings, 
the disease should be, and as a matter of fact has been, 
controlled, checked and prevented from spreading by 
the thorough, not half-hearted, carrying out of the 
muzzling order ' that is, the slaughter of ownerless and 
stray dogs^the most dangerous because the most 
frequent means of contagion — and by the muitling, not 
merely the pretence of muzzling, of all dogs, so as to 
include aho those that may and sometimes do harbour 
the contagium before the actual disme hai fuliv declaim 
itself m them. Such is the* practice, the only rational 
practice, which is folbwed, ana successfully followed^ in 
other countries at times when rabies its appear- 

ance. The private opinion of Mr. Hanbury or any other 
politician on this subject, and the complaint that — owing, 
most probably, to the loose and hattf-hearled ihanner 01 
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administering the muzzling order — rabies has not been 
Btam|Md out in Wales, does not touch the real merits of 
the question. 

Mr. Long, the former President of the Board of Agri- 
cnlture, who has proved himself thoroughly well 
instructed in the whole Question of rabies, has with 
laudable firmness resisted the outcry and the repeated 
assaults of the uninatructed sentimentalists, and as a 
result was able to demonstrate that by the strict carrying 
out of the muzzling order rabies in England was checked 
and was almost reduced to extinction, though at first it ^ 
was so prevalent as to be really alarming It seems 
hopeless to discuss this or any other dog-question with , 
people who, in the face of all expert opinion as regards 
prevention of rabies, and particularly against the opinion 
of sensible owners of dogs, can write that “ the muzzling 
order and the muzzle are a gross and wanton cruelly to 
animals " 

But even if it were not an exaggeration, as we are 
persuaded it is, that the owners of dogs in general object 
to the muzzling order and consider it a cruelty to 
animals, what about the huipan species ? Human | 
beings who are not members of the executive committee j 
of the National Canine Defence League regard the I 
mu7zling order as an important safeguard One of the 
duties of the Slate is 10 protect the health and lives of its 
citizens Hydrophobia of man is one of the most terrible ' 
diseases, and the slaughter of stray dogs and the 
muzzling of hll dogs in places where rabies is rife has . 
been proved to be at present the best and only means to ' 
prevent the spread of the disease to man Besides, it , 
should be the interest of owners of valuable animals to 
insist on the retention and strict carrying out of a 
measure winch 10 a very large extent insures against the 
spread of rabies and consequent loss — seemingly of 
indifference to the members of the Canine Defence 
League 


RECEiMT WORK OF THE GEOLOGICAL 
SURVEY 

'^HE Report referted to below* shows that the Geo- 
^ logical Survey continues with activity and success 
its investigation of the geology of these islands. It bears 
Witness to a large amount of steady and useful routine 
work, which may not make much show, but which will 
contribute to our knowledge of the detailed structure of 
these islands and in some instances will have direct 
economic usefulness, Among the more interesting scien- 
tific results of the year’s work, the progress of the re-ex- 
amination of Cornwall has brought to light evidence of a 
younger granite than the mam mass of that rock, showing 
that the granitic intrusions form a somewhat more com- 
plex senes than had been supposed. The clue, however, 
to the detailed'etructiire of the so-called killas " and the 
boundaries between the true Devonian and older rocks ‘ 
still eludes the keen eyes with which the surveyors 
are searching for it. If we could hope that the appoint- 
ment of a mining geologist would do anything towards i 
reviving the decayed mining industry of the region, we 
should still more rejoice in this increase to the strength 
of the staff. Another of the problems which for years ' 
past has baffled the officers of the Survey is that of the | 
Old Red Sandstone of South Wales. They are still un- 
able to draw any satisfactory line between the lower and 
upper divisions of the system, If the key is not found 
before the western coast is reached, we can hardly hope 
that it will be discovered in any part of this region, 

Some intereatmg discoveries were made during the 
year in Scotland^ Foremost among these is the finding 
of proof that the granite of south-west Argyllshire has 

* of* P^ogrtH of Geological Survey of llu Unite^t 
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invaded and altered a portion of the Lower Old Red 
Sandstone senes of Lome The importance of this new 
fact lies m its relation to the history of the metamorphism 
and Igneous protrusions of the Scottish Highlands, for it 
shows that some of the granitic masses, like those of 
Galloway and Leinster, are certainly post-Silunan in age. 
Another notable ‘*find" is that of the zone of Peden 
asper in the island of Scalpay and of Upper Cretaceous 
rocks in the sound of Soay. 

In Ireland, the energies of the Survey are now con- 
centrated on the Drift, with the view of preparing accurate 
maps of the superRcial deposits of the country But 
unaer Mr. Lainplugh’s direction, the geological interest 
of the glacial geology is not likely to be lost sight of. 
One of the features of the work in the Dublin district 
was the finding of evidence which seems to support the 
view that the eskers represent water-channels which 
existed under the ice-sheet 

A new arrangement has been made in this Summary 
Its materials are grouped by districts instead of, as 
formerly, by formations. The change will no doubt save 
trouble m the preparation of the volume, but it gives a 
great deal more to the geologist who wishes to ascertain 
what additions to our knowledge the Survey has been 
able to make m any particular part of the geological 
record. Another change is the omission of the Director’s 
name from the book. It surely cannot have been the 
wish of those who wield ihc new brooms at South 
Kensington to sweep Mr Teall’s name clean out of his 
R“porl 


PROF. P P DE HER AIN 

T"\LHERAIN (b 1S30, d. 1902), who in 1 887 succeeded 
to BoussingauU’s place in the Academic des Sciences, 
was, for the last twenty-two years of his life, professor of 
I vegetable physiology as applied to agriculture at the 
1 Museum in Paris His early work was chiefly agncul- 
‘ lural, and included researches on calcium phosphate, on 
the sabs of potassium, &c , he was author of a “ Cours 
de Chimie agncole,” and it should not be forgotten that 
, he founded the Annalcs af^onomiqut^ In the region of 
pure physiology, he was author of a number of memoirs, 
of which those written in collaboration with Maquenne^ 

I Moissan and others are perhaps especially well Icnown. 

I He worked at gaseous interchange, including the absorp- 
tion of oxygen by succulents and by oily seeds, also at 
I the assimilation of CO^, being especially interested in 
' the action of the different parts of the spectrum on this 
I process. His researches extended to other subjects, such 
as transpiration, the assimilation of free nitrogen and 
denitrification. 

A sympathetic appreciation of his personal character 
and of his career as a teacher is given by his former 
pupil, Maquenne, in La Nature of December 13, to which 
we acknowledge our indebtedness. Although D^herain’s 
name is not associated with any great discovery, he 
deserves the place he won for himself iri the annaU of 
plant-physiology and the honour due to one who dies 
in harness F. D. 


TRANSATLANTIC WIRELESS TELEGRAPHY 

M r. MARCONI'S latest success is a wonderful 
achievement. Messages have been exchanged in 
both directions across the Atlantic, between his two new 
stations at Glace Bay, Cape Breton, and Poldhu>, Corn- 
wall Transatlantic wireless telegraphy has thus been 
successfully established ; and the persistent effoit which 
has enable!^ this result to be accomplished merits the 
fullest recognition. The messages winch we print from 
the represent the inauguration of a system of 
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Mmmunic^tiOn which, is not only of the highest scieotilic 
Merest, hut elso of practical importance. ^ 

^"7he fpllowing messages and particulars referring to 
them appeared in the T/m^f of December 22 and 
DMember' 2 j ; — 

Ottawa, December 21. 

Ibe first aeeuge to be sent acrou the Atlantic Ocean by 
wiralcK^ telegraphy woS despatched to-day to King Edward 1 ^ ^ 
Lord Minlo. Notice of its BUccesMiiL transmisaion was received" 
to-night by the Governor in the following message 

*' Glace Bay, Cape Breton. 

" I have the honour to inform your Excellencv ths^ your 
metuge 10 hin Mejesty has now been transmitted by me irdm 
Cape Breton to Cornwall ^ wireless telegraphy, and has been 
forwarded 10 its destination. — G. Marconi. 

Lord Minto replied os follows . — 

I am delighted at your message, which I have just received 
My Warmest congratulations on your spendid success." 

December 22. 

King Edward has replied to Lord Minto's telegram sent to 
His Majesty by Signor Marconi’s apparatus, as follows -- 

*' I am much interested by the wireless message which you 
have sent me, and am delighted at the success of Signor Marconi's 
great invention, which brings Great Britain and Canada into still 
closer connection. — Edward,” 

On Monday, the Times published the following 
message from its correspondent at Glace Ray : — 

Being present at its transmission in Signor Marcqni’a 
Canadian siaiion, I have the honour to send through the Turns 
the inventor’s first wireless Transatlantic message of greeting to 
England and Italy.” 

The ToHowing message, also transmitted by wireless 
telegraphy, was published on Tuesday : — 

The Government of Canada, through the Times ^ desires to 
congratulate the British people on the accomplishment by 
Marconi of the greatest feat which modem science has yet 
achieved 

Cartwrioh I , Acting Premier, 
"OiiawB, December 21.” 


well known authority on the matnmals and birds of India and 
Africa, and on other zoological subjects, and is at present edit- 
ing a series of volumes on the fauna of Souih Africa, of which 
four have already been published. 

Wb regret to record the death, on December 13, of Dr. 
John Young, late professor of natural history in Glasgow 
University since 1866. 

The death is announced of Prof. Zaaycr, professor of 
anatomy in the University of Leyden. The death is also 
announced of Prof. Leonard Landois, professor of physiology 
at the University of Greifswald (Pomerania) 

Mr. T. Brice Phillips, of Uckfield, has been awarded the 
prize of fifty pounds, together with a silver medal, offered by 
the council of the Society of Arts for his essay on " Existing 
Laws, By-laws and Regulations Relating to Protection from 
Fire, with Critkisms and Suggestions,” Frizes of ten pounds 
with a bronze medal have also been awarded to Mr. George H. 
Paul and to Dr. W C Henderson 

It is announced in Sntme that the Section of Geology and 
Cjcography of the American Association for the Advancement of 
Science, which will meet at Washington on December 27, has 
arranged to devote a session of the meeting to the diicusaion of 
the recent eruptions of Mont Pelde olid La Soufn^re by Messrs 
Russell, Hill, Heilpnn, Joggar, Curtis and Hovey, who visited 
the islands of Martinique and Sl Vincent a few months ago. 

Tub Coats family have given 10,000/. between them to the 
cancer research scheme, 5000/ being from Sir Thomas 
Coats and family, and 5000/ from Mr Archibald Coats and his 
two brothers. The Times stales that a few more such contri- 
butions would bring the fund up to the required amount, and 
would enable the investigations to be carried through on the 
comprehensive lines indicated^in ihe scheme which was form- 
ulate and is being directed by the Royal Colleges of Physicians 
and Surgeons. 


NOTES. 

The King of Denmark has conferred upon Lord Lister the 
honour of Knighthood of the Grand Cross of the Order of 
Dannebrog. 

M. Darbouy, permanent secretary of the Paris Academy of 
Sciences, has been appointed a member of the Bureau des 
Longitudes m succession to the late Prof. Cornu, 

Mr. C A AngOT, of the Bureau central m^t^orologique de 
France, and Prof. W L. Moore, of the United States Weather 
Bureau, have been elected honorary members of the Royal 
Meteorological Society, 

The council of the Manchester Literary and Philosophical 
Society has awarded the Wilde gold medal for 1903 to Prof 
F. W Clarke, of the United Stales Geological Survey, and a 
Dalton medal to Prof. Osborne Rejmolds, F.R S. In view of 
the fact that next year will mark the centenary of the discovery 
by Dalton of the atomic theory, Prof. Clarke (whose writings 
on the atomic weights are well known) has also been Invited 
and has consented to deliver the Wilde lecture for 1903. The 
presentation of the medals and the delivery of ihe lecture will 
probably take place in Mayj 1903, 

At the general meefing of the Zoological Society of London 
on December 18, it was oDbounced that Mr. William Lutley 
Sclater had been selected by t^e council out of twenty-two 
plicants for tha vacant post tA secretary, Mr. Sclafer is 
director of the SooiK Afrieoa Moseumi Cape Town, and hA 
previousUPield appointmefiti as science master at Eion ail'd ^ 
osaistapt sKncior of the Indian Museum, Calcutta. He is a 
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A Reuter message states that at 9 30 a m. on December 16, 
Andijan, in the province of Fergana, Russian Central Asia, 
was totally destroyed by an earthquake. Andijan is a town of 
about 50,000 inhabitants. According to a rough estimate, 16,000 
houses have been destroyed and 2500 persons killed as a result 
of the eaithquake. Subterranean rumblings and tremblings of 
the earth continue At New Morghelan, the capital of Fergana 
province, the shock lasted nearly three minutes. The direction 
was from north-east to south-west 

A TBLEGRAM to the Paris PM Journal^ dated December 17, 
states that for several days past Mount Vesuvius has been 
throwing out rock moascs, vapour and dust. 

We learn from the Times that news has been received at 
Stockholm that the Swedish Antarctic exploration ship Ant- 
arctic left Tierra del Fuego at the beginning of November on 
its second summer expedition. It was expected that the expe- 
dition, after some cartographic work and natural historical 
research in the northern and western portions of the Dirck 
Gerritz Archipelago, would arrive about December 10 at the 
winter quarters in Snow Hill Land, where Dr. Nordenikjold 
would resume the leadership of the entire expedition. The 
Antarctic will probably return to Fort Stanley (Falkland Is- 
lands) at the end of February or the beginning of March. 

In the House of Commons on December 16, the Fraridentof 
the Board of Trade was asked whether he lyos aware that three 
^^hfeUgeiDlis varieues of colour-blindneu escafkd detection by the 
Bhhid of Trade test, whilst many normal -sighted persons were 
rejaeted by it. In reply, Mr. Gerald Balfour mid the present 
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syatem wai adopted on the recominendation of a commiLtee 
appointed by the council of the Royal Society, and that the 
Board of Trade in doubtful caaea had the aasiatance of the 
gentleman who acted as secretary to the committee. The 
President of the Board of Trade said he did not think there was 
any necessity for a small departmental committee to reconsider 
the test in the light of recent discoveries, as had been auggcsled. 

Mr. Francis Watts, Government Analyst and Agricultural 
Chemist for the Leeward Islands, sends us from Antigua the 
following particulars of recent high tides received from cor- 
respondents in various neighbouring islands, and possibly con- 
nected with changes due to the late volcanic disturbances : — 
Barbuda. During the month of October and early in November, 
the tide waa abnormally high, the rise being from 18 inches 
to 2 feet above the ordinary. Old inhabitants do not remember 
a like rise, except perhaps in a severe gale such as a hurricane, 
and then only for a short time — Oliver Nugent Nevu, Tides 
unusually high for eight or nine days, commencing about 
November l. — R B. Roden Domintca Tides unusually 
high for few weeks ending November 12, the level being con- 
stantly at about high-water mark. No determination had been 
made whether this was caused by high tides or change of level. — 
W H Porter. Toitola Tides much higher than usual — a fact 
generally commented upon and noticed while bathing No exact 
observations made, but the difference could safely be put down as 
a foot in depth. — Dr Cookman. Referring to these records, Mr 
Watts remarks, "Of course, it may turn out that there has simply 
been an abnormally high tide throughout the Leeward Islands, 
but so far the tide does not seem to have relumed to its normal 
height. Observations will be continued and submitted from 
lime to time It will not be a very easy matter to determine if 
there have been slight changes of level, particularly in places 
where the shore is very steep, as it is in many of the islands of 
volcanic origin ” 

An aeronautical problem of some interest, and of far less 
difficulty than the problem of artificial flight, is the performance 
of journeys across the sea in a balloon. In La Naiurt for 
November 15, Lieut -Colonel G Espitalier gives an illustrated 
account of M. Henri Hervi's balloon, the Mihidcrram^tn No. 2, 
and the methods adopted for directing it at sea In order to 
prevent the balloon from being depressed by a shower of nun, 
its top part terminates m a cone. Instead of trailing a single 
guide rope, M Herv6 proposes a system of " triangulation,” 
consisting of a trailer floating at the end of a long rope behind 
the balloon, and a balance weight hanging in the water by a 
nearly vertical and shorter rope, the resistanbe of the latter body 
being necessarily smaller than that of the former. The sea itself 
furnishes an ioeKhauatlble supply of ballast, and this can be 
drawn up Into a. cylindrical reservoir suspended above the 
balance weight, a Action hose being used for filling the reservoir 
when required. This " compensator is fixed near the surface 
of the water. M Herv^ employs two deviators for diverting 
his balloon by the action of the water, one, which he calls a 
" minimum de viator,’' for angles of about 30^ and the other, 
the " maximum deTiator," for angles which are alleged to reach 
as much as 70° or 80°. M. Hcrv£ first experimented in this 
direction on the North Sea in 1SB6, and last year he transferred 
the seat of hii operations to the Mediterranean. 

In a message from Buenos Ayres, a correspendent of the 
Titnes states that Mr. Reginald Rankin made the ascent of 
Aconcagua alone on December 14, having been deserted by his 
native guide. Being caught by a snowstorm, Mr. Rankin spent 
the night In the open at aa,ooo feet, and on December 1$ 
walked and rode continuously to Puente del Inca, a journey of 
12^ hours, with frostbitten hands and feet. His toes have 
had to be amputated, but his fingers will probably be lav^. 
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Uniil recently, a rule has been in force in the Lahore 
Veterinary College prohibiting posi-moi (fni exnrainations of 
cows or pigs or any other "sacred or prohibited animals," 
We learn from the Pioneet Mail that the principal ha^ sub- 
jected the carcass of a bull to cxaminadon for educational 
purposes and has declared that in future the thing will be done 
as a matter of course. The Bengali Press U indignant and 
prophesies the most dire results to British rule if the practice is 
continued, but It is difficult to see how veterinary surgeons can 
be trained satisfactorily without practical disserlion of the kind 
to which objection is taken, 

In our correspondence columns of December 4 (p. 103), 
under the title "Germs in Space,” the suggestion was made 
that the dust which reaches the earth from space may contain 
living as well as dead matter Mr John Munro writes to say 
that in the " Bijou ” biography of Lord Kelvin, published some 
time ago, the same view is expressed in the following passage 
The passage runs (p 81)- — "Nay, it seems rather a crude 
hypothesis, for the seeds of life may be floating like meteorites 
in space and ready to sow the crust of a new and virgin planet " 

Dh H. HkrgbsBil, President of the International Aero- 
nautical Committee, states that the results hitherto obtained 
from the monthly balloon ascents have justified in every way 
the continuation of the experiments, and that it is proposed to 
continue them during the year 1903, During the current year, 
about 110 registering balloons and 52 manned balloons have 
been sent up. In addition, kites have been regularly employed 
in Europe and Boston, U S , on two occasions, they were 
also flown from steamers on the Lake of Constance The 
complete results for the year 1901 will be published shortly, 
and those for 1902 are also in the press. 

Skn'ERAL interesting articles of a semi-scientific nature appear 
in the Christmas number of the Gardever^s Magazim^ notably 
the description by Mr J Yeld of a climbing tour through the 
south-western Alps, and a historical account of the gardens at 
Hampton Court by Mr G Gordon A calendar for the new 
year is included in the issue. 

An investigation into the causes of larch and spruce fir 
canker, by Mr George Masaee. forms the subject of a publica- 
tion by the Board of Agriculture The fungus which generally 
attacks the larch la Dasyscypha calynna^ and an allied species, 
Daiyscypha resinaria, is mainly the source of trouble in spruce 
canker; but these species are not easily distinguishable except 
to the expert. These two forms are not confined to the l^rch 
and spruce, but they may attack certain pines and firs, while 
other species also are destructive to coniferous trees Mr 
.^assce confirms Hartwig’s conclusions that they are wound 
parasites and finds that aphides are frequently the cause of 
trouble, although Ute frosts, which induce rupture of the bark 
and consequently extrusion of sap, arc also a source of danger 
Seedlings and young trees may be protected by spraying, but in 
the case of older trees the disease cannot be eradicated. 

A HISTORY of systematic botany prior to Linmeus is given by 
Dr B. Schorler in the SiUungsberichtt of the " Isis” Society 
of Dresden. To Aristotle is attributed the commencement of 
the study of botany as a branch of science ; Theophrastus 
observed about 45a plants, Dioscondes about 800 According 
to Dr. Schorler, the earliest herbariums now extant are those of 
AldrovandL in Bologna, Girault in Paris, Caesalpini in Florence, 
Hernandez in Escurial (Spain), Rauwolff in Leiden, Harder in 
Ulm, Ratzenberger in Caasel, Caspar Bauhin in Basle and 
▼on Burser in Upsaia. 

In a series of articles upon the dissociation of matter^ which 
have been published in some of the recent iuucs of the Revue 
ScieHiiJSfue, M. Gustave le Bon gives an interesting account, 
partly historical and partly descriptive, of the experiments 
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perforined by himself and others on ndio-acUvity, tnd of the 
theories which ha?e been based upon them. The Anal con- 
clufion at which he arrives Is that kathoJe rays, X-rays and all 
the various phenomena of mdio-actinty appear to be particular 
aspects of a new form of energy which is as common in nature 
as elrctricity orheac^ and the closer study of which may reveal 
to us a connecting link between matter and energy, 

Wb have re reived a copy of vol xvi. of the Journal of the 
College of Science of ths loipsrial University of Tokyo, which 
contains a number of inleresling contribut’ons on electrical 
subjects. The first of these, from the pen of Mr. V'. Homma, 
discusses some of the observa'iona on atmospheric electricity 
made at the Central Meteorological Obiervatory of Japan, 
dealing more especially with the effects of wind, fog, ram and 
snow on the atmospheric potential. The remaining pipers, six 
in number, arc contributed by Prof, Nagaoka, Mr. K. Honda 
and others, and all deal with magnctoatnction and other allied 
phenomena in ferromagnetic substances Those interested in 
ih- subject may be referred to these papers as containing the 
records of much valuable experimental work. 

KbperRINi- in these columns a few weeks ago to the manu- 
facture of apparatus from vitreous sihca, ihe hope was expressed 
that our minuracturers at home were not going to be left behind 
in the application of this art. We have since learnt that Messrs. 
Baird and Tatlock have been manufacturing ^jhca vessels by 
Mr. Shenstone’s process for the past eighteen months and are 
prepared to make a \arieiy of apparatus to specification 

Thk Palis correspondent of the Ttmos states that an auto- 
mobile system is to be tried on the lines of the Paris- Lyons- 
Marseilles Railway. The trial trip is to be made by three 
cars next June from Pans to Dijon, and it is hoped to cover the 
300 kilometreain alitile more than three hours, or at an average 
rate of about sixty miles an hour. Each car is to be of the same 
size as an ordinary corridor carriage and capable of sealing 
forty passengers; the peirqleum engine 11 at the front of the 
car. The cars are to be built by Messrs Gardner and Serpollet 
and will have the same weight as a corridor carriage. At present 
it is only intended to try the system for passenger traffic, but if 
it Is successful It will dpubtless be widely extended It is also 
announced that a similar system is to be tried on the North- 
Eastern Railway between Hartlepool and West Hartlepool, 
where there is keen competition l^tween the railway and the 
tramway These cars ore to carry a petrol engine driving a 
dynamo which will generate electric current Tor the actual 
driving motors. 

A BRi^F desenption of the labiratonei recently fitted up for 
electrochemical analysis at the Chemical Institute at Nancy is 
given by M. Arlh, director of the laslUute, in VAclairage 
^Uctriqut for December 13 There are two rooms, one of 
which serves as a balance and appiratua room, the other contain- 
ing the working benches. The laboratory proper is fitted up 
with two double tables each capable of accommodating eight 
students and a single table having room for two more. Each 
student has at hiS disposal ti^o sets of leads, which ‘6an be con* 
nected to a supply of suitable voltage, a rheostat, and terminals 
by means of which an^ ammeter and voltmeter can be put in 
circuit There is one ammster and voltmeter provided between 
the four students working at the sime side of the Ubie, so thkt 
they have to make their mesfureoents in torn, bat these aiw so 
connected that the measurements cat) be mide without Interrupt* 
ing the olreuiL, Extra terminfilaare, however, provided^ by means 
of which additional apparaiim can be connected in clfoulL The 
drcaiti are purposely so arnuiged that the operations are not 
ttihde too automatic; but the student hu to understand wfau he 
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is doing each time he makes a connection ora measurament. A 
full set of platinum electrodes, dishes, dec,, completes the equip- 
ment. 

The river terraces in New England form the subject of an 
essay by Prof. W. M. Davis {BiilUtin Museum Comp, Zool. , 
Harvard College, vol, xxxviil.) He discusses the formation of 
terraces in valleys occupied by drift, and urges the importance 
of studying them in plan as well as in section. He points 
out that they may be accounted for, firstly, by the behaviour 
of a meandering and swinging stream, slowly degrading 
the valley deposits ; and, secondly, by the control exerted here 
and there over the lateral swinging of the stream through the 
opening up of previously buried rock-ledges The effects of up- 
lift on the formation of terraces and rock -plat for ms are duly 
considered. 

A MEMOIR on the geology of Lower Strathspey, by Mr. 
L W Hlnxman and Mr J. S Grant Wilson, has been issued 
by the Geological Survey The region described, which is in 
the counties of Elgin and Banff, 11 formed mainly of igneous 
and metamorphie rock^ with a considerable area of Old Red 
Sandstone. The metamorphie rocks include granulilic schistose 
rocks of the Central Highland or Muine Bchi4t type, and various 
quartzites, schists and limestones with associated igneous rocks, 
grouped as the Banffshire seriei. Tj this senes the fuliated 
granites belong, while of later date is the great granite mass of 
Ben Rinnes and the ConvaU, which forms the dominant feature 
of the district. The petrography is deilt with by Dr. Flett. 
Two divisions of Old Red Sandstone are noted, the Middle or 
Orcadian and the Upper, and between these there is uncon^ 
formity, ai the Upper Old Red Sandstone rests on the basal 
conglomerates of the Orcadian series and extendi on to the 
crystalline schists. Dr. Traquair contributes an interesting note 
on the general distribution of fifhes in the Old Red Sandstone, 
observing that there are three distinct fiih-faunx," while Mr 
Kidston, in a note on the fossil plants, remarks that they also 
show a clearly defined threefold division of this formation. 
Glacial drifti extend over much of the ground, with the 
exception of ihe higher hill tops, and they present many features 
of iikleiest. 

A SUFPUEMBN TARv list of Untevo slide*, recently issued by 
Messra Newton and Co , contains particulars of many slides of 
Scientific interest. Among th£ subjects 0/ slides suitable for 
science lectures or lesions are Biiiish reptiles and other animals, 
photographed from life by Mr. D. English ; butierfilci and 
moths ; trees and ’plants ; photographs of ripples on mercury 
and water, by Dr J. H. Vincent ; sound waves, by Prof. R. W. 
Wood; and phoLomicrographi by Dr Spitta to ilJustrste the 
morphology of the malarial parasite. 

In the November number of the /10/a JVa/uralu/*s Quar- 
lerfy. Dr. G. Leighton reopens the question of adders 
swallowing their young. Although he is unable to cite any 
definite instance of the occurrence of the phenomenon, he shows 
that some of the objections which have been urged against it are 
based on a misinterpretation of anatomical facts, and demon- 
strates that there is nothing inherently impossible in its taking 
place. As the gullet of an adder is perfectly capable of ecmtaiito 
Ing the body of a field-mouse, and as frogs arc known to live 
for a considerable time aft« being swallowed by inakei^ there is 
no reason why young adders should not be swallowed by their 
p^ent without being killed. The question remains, however, 
to bf proved by positive evidence. ** Of the possibility of the 
phenomenon," writes the author, "we have not the slightest 
dou^t, of the probability of it we have considerable doubt," 

Wb have received from the publisher, Herr G« Fischer, of 
Jena, an interesting pamphlet by Profi Max Wicber, .of Amater- 
dam, entitled "The Indo- Australian Archipelago and the 
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HUtoiy of ill FauDa.” In a previous euay^ the author h4s 
adduced evldeade to show that Celebes should be referred to the 
Oriental rather than to the Australasian region, the Moluccan 
Channel, and not the Macassar Strait, forming the division 
between the two areas In the present communication, he 
endorses the opinion that marsupials and monotremes reached 
Australasia from Asia. According to the author's view, in 
pre-Tertiary — very likely Cretaceous — times Australia was 
united by Iund with Asia. A Euro-Asiatic fauna inhabited this 
land, from which during the Eocene a southern portion was cut 
off by partial submergence, this southern portion being the 
modem Australia and New Guinea, the home of monotremes, 
marsupials and ancient forms of other groups, such as casso- 
waries and birda-of-paradise, while widely distributed specialised 
types are wanting Northwards extended a coral-sea, in the 
islands of which dwelt primitive rodents, insectivores and other 
ancient groups, with perhaps cuscuses. During the Miocene, 
gresc changes of level took place in the Archipelago, which 
attained its present form in the Pleistocene Celebes was insu- 
lated early, Java late Intermittent Und-connections took 
place, which allowed of i^eriodical immigrations of Asialic forms 
from one side and of Australian types from the other. The 
question is left undecided whether the cuscuses of the Auslro- 
Malay islands are remnants of the primitive Euro-Asiatic fauna 
or later immigrants from Australia The suggestion is also 
made that the Australian and Philippine rodenti are relicts of 
the ongioal prc-Tertiary fauna, although it is admitted that the 
specialisation of Hydromys 11 against this The author tails to 
see any evidence in favour of a former connection of Australasia 
with either South America or Antarctica 

The Rev George Grenfell, of the Baptist Missionary Society, 
has constructed a map of the Congo River between Leopoldville 
and Stanley Falls from running surveys made during 18S4 89 
in the steamers Peace and Goodwill. The map is in ten 
sections, two on a sheet, and the five sheets are published in a 
convenient case by the Royal Geographical Society A reprint 
of Mr Grenfell’s article, “The Upper Congo as a Waterway,” 
which was printed in the Geographical Journal for November, 
1902, accompanies the map and serves the purpose of explana- 
tory notes, 

The “Englishwoman’s Year Book and Directory, 1903,” 
shows in a most convincing manner the ever-increasing 
part that women are taking in the work of the world. 
The editor has again obtained able assistance in the pre 
paration of many of the sections, those dealing with science, 
medicine and education being typical instances The original 
work in science done by women workers, a list of colleges 
where women may study, the names of women holding college 
appointments, and a list of scientific societies of which women 
may be memberT, are some of the subjects included in the science 
section 

The issue for 1903 of the well-known annual biographical 
dictionary, “ Who's Who,” is considerably larger than previous 
editions, though all the preliminary tables which have appeared 
in former years have been removed, except that enumerating the 
members of the Royal family and the obituary for the year 
ending September 30, 1902. As usual, prominence is given to 
Ihe biographies of men who have diiiinguished themselves in 
various branches of science, whether pure or applied, and the 
infonnatlon is genenlly trustworthy ai well as interesting. The 
annual is one of the few which can justly be termed Indis- 
pensahle books of reference. 

A toaNSLATiON, by Prof. J. D. Everett, F.R.S , and Miss 
Alice Everett, of Dr. H. Hovestadt's “Jena Glass and its 
SclentlBc Ihidiiscvlal Applications, ” which was r^^ewed in 
oUr liaae for December 20, 1900, has been published by^lessre. ' 1 

NO. 1730, VOL. 67] 


Macmillan and Co., Ltd , at 15^ net With a view to make 
the book as clear as possible to English readers, the translaion 
have given the spirit rather than the letter of the original, ind 
they have, in cases where it seemed desirable, added brief 
explanations, which are alwajs distinguished from the text. 
Some few matters of subordinate interest have been coniIcn>eJ 
The details of an important application of science lo industry 
will, by the aid of this translation, now be accessible to htntiih 
students and onticians unfamiliar with the German language 

The permanent sei>3mological commission appointed Uvd 
years ago by llie Imperial Academy of Sciences of St I’eier',- 
burg has recently issued its first report, a quarto volume of moie 
than two hundred pages Most of the pipers aie written in 
Russian, and only one of ihc^e is accompanied by a summary in 
French Several communications rleal \Mth the foundation of 
the International Assocutioa of Seismology at Strasaburg in 
1901, mothers, Prof Lewitski describes experiments with simple 
seismoscop^s and with seism >graphs the m ^vements of w hich 
are registered mechanically The president of the commission 
considers the theory of the horizontal pendukim and Mr B 
Galitzin that of other seismographs, the latter erroneously 
attributing Darwin's bifiUr pendulum to D ivison General 
Pomeranizert contributes an esiminalion ol ilie seisrno:;rrtm 
traced at Strassburg on June 24 1901, and concludes that it is 
extremely dilhcult to explain the oscillauons nf horizunial 
pendulums during earthquakes either by tilts of the ground or 
by horizontal displacemen's alone, although they might be 
produceil by a combination of such movements 

A si’Ki lAi report on the mineral walers ol Kansas has iieen 
made by Mr E If S Bailey, with the assistance of Messrs 
E B Knerr, Crane and Mcl''arland, for the University t leo 
logical Survey of ICinsxs, which is conducted under the 
authority of the Bjard of Regents of the Univ.irsiiy of 
The volume runs to 343 pp and is divided mio two paris ; 
the former provides a discussion of the subject of Tiuneril 
waters in general, while the latter arranges and classifies those 
of Kansas and supplies full analyses of a gre.at number of 
samples of them Many illustrations and one or iwo maps .vdd 
to the value and interest of the report. 

OC/R ASTRONOMICAL COLUMN. 

CoMEi 1903 d — Herr M Ebell has cakuUccd the following 
elements for this comet from observations made on Dficeinber 3 
(Knnigsberg), December 5 (Hamburg, two observations) and 
December 7 (Heidelberg) — 

T = 1903 April 1 9 '441 Berlin M T. 

w = 51 51 2 
W ^ M2 54 9 
I = 42 10-5 
log r/ = o J7J44 
The ephemens which accompinies these elements estimates that 
the brightness of the comet on December 31 will be 2 4. its 
brightness on December 2 being taken as unity 

The Air.oi. Variable R V. (13, 1902) Lyh —In Cir- 
cular No 66 of the Harvard College Observatory, Prof 
Pickenng gives the results of an ekaminatioii of some of the 
Draper memorial photographs in regard to the new Algol vari- 
able, R.V Lyra*, recently discovered by Mr Stanley Williams 
From a photograph taken July nd l8h om , 1893, a correction 
of +4h. or -2h to Mr. Williams’s ephemerls is obtained, but 
which of these values Is the right one Prof, Pickenng has not yet 
been able to determine. 

Proper Motion and Parallax of Nov^ Plrsbt. — In the 
Aitronotmuhe NaihruhUn{J^Q. 3834), Herr Vsten Bergstrand 
details the obaervaiions he has made in order to determine the 
proper motion and the parallax of Nova Per«eL. 

Using the alirographic refiociors of the Upsala Observatory, 
Herr ^igstraDd has obtained eighteen negatives of the Nova 
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ie(;ion, uid ftam nlnely-iive mcasuremcnti of >beic ncntivei he 
bu obtained the following valuea for tbe lelalive yearly motion 
of the Nova in lagatd tn the compartaon aian here given 


Comperiren Star 


a (B.D +43 730) 
b (B.D. + 43 73*) 
c (B D, +4374fl) 
fl'(B.D +43 7S«) 


KalRtivr yearly motion of Nova. 
Tn R.A In Dad 

+ 0 06 ±0 05 

-007 ±007 

0*00 +0 07 

+ 0-10 ±0 02 


Herr BergsLrand has obtained +o'''033 as the final value for 
the alMolute parallax of the Nova. 


Star tMiii Probahie LARCh Proper Motion — I n 
making cibservaliuns of Comet 1^2 d, M. J Pidoux* of 
Geneva, has found the position of the star fi.D. 
- 1“‘3359, relative to the posiaon of the star B.D. - 1“ '3360, 
to be Aa~ - OB 03 and All=io' 33'''6, In the catalogue for 
1855, these values are given as - 2s. 4 and - I2''i respectively, 
thus showing — if the observations of M. Pidoux are confirmed 
—that the star has a large proper motion {AstroncfUische 
NQthri€h(ei\^ No. 3834), 

Rbi'Ohi 01 THK Government Astronomer toR Naial, 
1901 — This report deals with all the meteorological data col- 
lected during 1901 at the Government Observatory at Durban 
and at the thirty subsidiary meteorological stations which aie 
scattered throughout the colony. 

The equipment of (he observatory has undergone no change 
during the ]ear 

The table nving the yearly rainfall shows that the amount of 
rain which fell at Duroan during 1901 was considerably above 
the average, being more than double the quantity recorded 
during 1900 


Total Eel IPSE 01- ihe Moon, April 22, 1902.— Several 
series of observations of this eclipse are recorded in this month's 
Bulhiin de la Astroftotntque de France^ and an excellent 

coloured plate, showing the appearance of the moon at various 

£ bases 01 the eclipse as seen by Dr W van der Gracht, of 
raz (Slyna), accompanies (he observations made by him. 


THE GREA T IRRJGA TION DAM A T 
ASSUAN. 

country of Egypt Consisted principally in its natural state 
^ of level, and plains with a few patches of vegetation on 
the higher parts. Its' ognculiuial prosperity depends entirely 
on the irrigation derived from the River Nile It is many 
thoiiaandi of years ago that the first attempt was made to 
regulate this river and make it serviceable to mankind. In the 
time of Menes, the west side of the river was embanked, and 
the water led by a system of canals and embankments to the 
land lying between the river and the Libyan mountains. When 
the river was in flood, openings were cut In the hanks and fh’e 
country converted into a series of lakes, the land being enriched 
and rendered fertile by the warp brought down in suiMnuon 
by the turbid water of the river. When the floods suraded, 
the water drained off and the openings made in the banks were 
again filled up. 

This system remained In exulence until after the English 
occupation, when regulating sluices took the place of the more 
pnmitive method of cutting and making good the banks. A great 
depression on the Libyan nde of the river was also, in the tin^c of 
the Pharaohs, converted into a vast regulating buin known as 
Lake Msrls which was reckoned one of the wonders of the 
world Afterwards the right side of the river was also 
erabank^, and the channel enlarged and regulated. 

To laVkph of scripture fame belong the merit of having made 
one of the principal canab us^ for irrigatiDg the land, and after 
the lapse of 4000 years tbe Bahr Usuf, or Joseph's waterway, 
is still doing useful work. 

For records of farther works of importance, it is necessary to 
skip over a very long period to the time of Mebeoiet AJi, about 
the year 1833, who, under ihe advice of Frenah enpneert, 
Msed to he constructed Ihe great barrage above Cairo aeroa 
the ResclU and Damietla branches of me Nile, and, by thus 
holding up the water when plentiful, a very Urge area of ud is 


irrigated and rendered highly fertile daring the dty period, 
When the difficulty and cost of obtaining the stone neceis^ for 
this great work was pointed out to the Egyptian ruler, it is said 
he at once gave orders for the destruction of so many of the 
pyramids ss would provide the neeessary material, and these 
monuments were only preserved by the engineers assuring the 
Khedive lhat the cost or this would be greater than Iran^rting 
the stone from other places Until the English occupation, this 
barrage was more or leu a failure, as, owing to defective 
founcHtions, the water could not be held up suffKiently high to 
make the irrigation effective as it otherwiu would be. When 
Ihe English Irrigation Department obtained control over the 
works, mis defect was wiih great skill and difficulty remedied. 

It has long been recognised the English irrigation 
engineers that the present system of iriigation very Imperfectly 
mAes use of the fertile properties of the Nile flooai. 'Die 
most perfectly irrigated lands command a rent equal to 5/. an 
acre; imperfectly irrigated land is not worth more than 1/. an 
acre, while one- third of Egypt, or about two million acres, 11 yet 
undeveloped. It is estimated that the rental value of Egypt ma^ 
be increased six millions ayear by an effective system of irri- 
gation. The ^reat bulk of the land is dealt with the original 

f ilan of basin irrigation, where the water is carried on to the 
and during the Nile floods and after remaining there for about 
six weeks is drained off The more effective and profitable plan 
IS where perennial irrigation is carried on, that is, where water 
can be supplied, not only in times of flood, but in summer and 
dry seasons. To effect this it becomes necessary to store up the 
water in floods in impounding reservoirs and let it out as required 
in (he dry season. 

The great dam at Assuan, which was opened with much cere- 
mony in the presence of the Duke and Duchess of Connaught 
and the Khedive at the beginning of December, hag been con- 
structed for this purpose. This dam, erected across the Nile, will 
hold up the water for a distance of 147 miles. 

For several years, the staff of the English Irrigation Depart- 
ment was engaged in surveying the country in order to arrive at 
the best site for the intended reservoir, and finally it was decided 
lhat tbe first cataract at Assuan offered the most eligible 
conditions for this purpoae. A scheme designed by Mr 
Wilcocks, the chief of the Engineering Department, Ivas 
approved. This scheme was opposed bemuse the Temple of 
Phils would be submerged, and ultimately, in deference to the 
objections of archeologists and the foreign members of thr Inter- 
national Commission who had to be consulted, a compromiae 
was arrived at and tbe height of the dam was reduced, allowing 
the temple to stand out above the level of the water. The dam 
has, however, been so desired that at any future time the 
additional height can be added to it so as to take full advanlage 
of the natur^ reservoir capacity When this ia done, ten 
millions of rental will be added to the resources of the country 
at a cost of about a quarter of a million a money. 

The great dam [is a Cyclopiean work It is a mile and a 

S [iiar(er long, constructed of solid granite and cement, and is 
ounded on the natural bed of granite over which the nver runs. 
The height is S2 feet, joid when full it will have a head of 
65 feet of water against it The base is 80 feet and the top 
24 feet wide. It is pierced by 140 lower openings 23 ^ feet high 
by 6 feet wide, and 40 upper openinn These openings are pro- 
vided by doors so hung and balanced lhat th» can be lifted and 
lowered with very little labour. Through these openings, the 
Nile water will flow in floods and the scour will carry with R 
the sediment lhat may have settled when the water is Sbll. 
As the flood waters decrease, the doors will be closed and the 
water impounded and only allowed to escape in such quantities 
as will be required for irnntion during the summer months. 
For the navi^ion, a canm a mile long bos been cut through 
the rocks with a width of 50 feet, and a lock constructed having 
a dcacent of feet in lour drops. 

For the further reflation of the water, another dam baa been 
constructed across tne Nile jw miles lower down, above the 
entrance to the Ibrabimeh Caniu at Asiiont, to control the irriga- 
tion below this point. Here also a lock has been made of 
■uflicient aise to allow the largest steamers using the Nile to 
pass through, 

When this scheme of irrigation was ripe for oommencem^t, 
a question arose as to how tht large sum of money required 
for its execution were to be raised. The International Com- 
missloa charged with the finances of Egypt refused to allow a 
charge to be made on the public debt, and without this per- 
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mianoD the resources of Egypt were not equal to finding ihe 
money. In these circumstances, English enterprise came to 
the rescue Sir Ernest Cassel, hacked bv a financial syndicate, 
undertook to find the money and Sir John Aiid contracted to 
carry out the work. The capital fund is to be repaid by instal- 
meuls of 166,000/ extending over thirty years, and it is antici- 
pated that the imgation will produce a revenue of 400,000/, a 
year Sir Benjamin Baker has been the consulting engineer, 
and the work was earned out under the direction of Mr. 
Fitzmaurice, lately appointed engineer of the London County 
Council. The dam nas thus been entirely earned out by 
English enterprise and English capital 


THE VELOCITY OF PROPAGATION OF 
X-RA VS, 

M r. BLONDLOT has recently made an experimental 
' determination of the velocity of propagation of X-rays, as 
a result of which he finds that they trayel with the same 
velocity as light. The full account of the work is published in 
the Comptes rtnius for October 27 and November j and 10 
(vol caxxv. pp 666, 721 and 763), and a translation of the first 
two papers li given in the EUctncian for November 21. As 
the B^yect is one of great importance, the following brief abstract 
of the methods used and the results obtained may be of interest 
to the readers of Nature 

The method is based on a principle simdar to that of Komer s 
method of determining the velocity of light The arrangement 
of the apparatus is shown diagrummatically in Tig. i u and a' 



represent the terminals of the secondary of an induction coil 
which are connected to the poles a, of a Hcrt2 radiator and 
to the electrodes E, Ef of an X-ray tube Beneath the lleri/ 
radiator is placed a resonator consisting of a copper wire folded 
into the shape of a triangle iiD'c The spark gap, f, of this 
resonator is so placed that it receives the X-rays from the focus 
tube, but IB protected from all other radiation by screens of black 
paper and an aluminium plate. The oscillator aa' consists of 
two brass cylinders arranged horizontally in a bottle of vaseline 
oil, By suitably altering the length of the spark gap, the oscil- 
lator and the focus tube can be made to work simultaneously. 
The action is then as follows — At each current of break, the 
potential between land Borises sufficiently for the X-ray tube to 
lespond. As the potential continues to rise, a spark passes m 
the oscillator, and this, withdrawing energy from the focus tube, 
extinguishes it. By careful adjustment, the spark potential of 
the exciter can be made only slightly greater than the potential 
necessa^ to work the tube, in which case the tube will be 
extinguished very soon after the beginning of the oscillatory 
discharge, at the end of a time less than a quarter of the period of 
the radiator. The electric force at the resonator gap only 
reaches its maximum after a time equal to half the penod of the 
oscillator j hence If the X-ray tube is close to the gap, the X- 
rays having been extinguished prior to this, there can Be no action 
of the tube on the secondary spark. This conclusion is verified 
by interposing a sheet of lead nctween tube and gap, when it is 
found that the spark is not affected. 

Now let the focus tube be kept in the same position and the 
wires A E and AVbe lengthened each by the same amount. This 
nas the ellect of delaying the extinction of the tube by the time 
T«luired for the Hertzian waves to traverse this extra length of 
consequently the disappearance of the X-rays at the 
K®P c is delayed by the same amount. The X rays can, 
'k Ect upra the spark, and that they do so is shown by 

the fact that the interposition of a lead sheet now makes the 
spark less bright. If, on the other hand, the wires ak and a'e' 
^re kept of constant length and the tube moved farther away 
rom, the gap, then the X-rays will expenence a retardation 
equal to the time they take to travel from the tube to the^p. 
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The effect of moving the tube farther off should, therefore, be 
the same as that of lengthening the wires, and this is again con- 
firmed by experiment , the spark grows brighter as the tube is 
ninved away, but if a lead sheet be inleiposed, the brightness is 
unaffected by moving the tube Fora certain di'itance between 
tube and gap, the X-rays will have at the gap their full 
intensity during the whole of the time the potential ,u the gap 
has an appreciable value ; at this point their effect is a maximum, 
for increasing the distance diminishes their intensity without in- 
creasing the time during which they and the electric force act 
together at the gap This position of maximiim can be Inund 
by experiment 

Let V and A ' be the rates of propagation in centimetres per 
second of the Hertzian waves and the X-rays respectively, and 
after determining the position of the tube giving the maximum 
spark when the connecting wires aK and a'ic' are of given 
length, let these wires he lengthened by a cm. The cessation of 
X-rays at the gap is thus retarded by a/v seconds. In order 
to re-establish the coincidence of the times and to find the 
new maximum, the tube mu^t be moved nearer to the g.'ip by a 
length jS cm , such that /9/v' — a/v. The experiment gives jS/a, 
and therefore v'/v The following table gives the results of a 
senes of experiments, the first column giving the values of a, 
the second and third columns the values of 3 as determined by 
M, Blondlot himself and his assistant, M. Virtz, respectively, 
and the fourth column the mean of these two values Each of 


the numbers in 
minalions 

columns 2 and 

3 is the mean 

of five deter- 


1 

1 




! Hloiullol 

j Viit/ 

1 Ml .n 

7 

1 

1 - 5 9 

! 65 

- 6 2 

9 

1 10 5 j 

1 89 

97 

12 s 


! 126 

1 12 ^ 

*5 

1 '5 ' 

*4 5 

14 S 

25 

25 3 

24-5 

24 9 

30 

J' 

jO 

30 5 

40 

39 3 

J 9 b 

J 9 4 

25 

; 24 0 1 

23 2 

2J 9 


The mean result of all the experiments in this and other 
series gives the value o 97 for the ratio v'/v. 

A variation of the method was also tried in which the ends 
of the reson.ator were separated by o 3 cm , and two wires 
soldered to them and connected to a micrometer sp.irk gap 
These wires were bent back on themselves so as to bring the 
new gap into the same position a.s the old one The Hertz waves 
have to traverse these wires before producing the spark, and if 
each wire is lengthened by a cm., tne spark is retarded Ity ‘ifv 
seconds To obtain the new maximum, the tube must be m >\ed 
away from the gap by a distance A cm such that i/v' = a/v 
A number of very concordant experiments by this method gave 
a mean value o 93 for the ratio v'/v. 

The final result of all the experiments, therefore, leads to the 
conclusion that (Ae velocity of propagation of X-rays is equal to 
that of Hertzian waves or of li^nt through the air M Blondlot 
concludes his papers by pointing out that this conclusion is in' 
harmony cither with the hypothesis that X-rays arc radiations 
of very short wave-length or wuh that of E. VViechert and Sir 
George Stokes, that they are electromagnetic impulses produced 
by the impact between the molecules or electrons in the 
kathode stream and the antikathode The fact brought out by 
these experiments that the X-rays cease simultaneously with the 
current traversing the Crookes' tube, also supports the latter 
hypothesis. Maurice Solomon 

RECENT DIETARY STUDIES 

'T'HE character of the daily menu is influenced bv various 
^ considerations, but it will be universally concedea that the 
idiosyncrasies of the palate play the predorumani part, and to sug- 
gest to the ordinary housekeeper t|i^ ^ientific principles should 
Be* allowed a voice in the determination of our diet would be 
■imply to court ridicule, for of all departments of the household 
tht kitchen is probably the most conservative in its customs 
Olid the most dominated by and tradition. It will not be 
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the fault of our Transatlantic cousins, however, If the rei^n of 
igaorance and IndifTereoce in this department of domestic life be 
permitked to coottnuCj for the United States Board of Agricul- 
ture has recently publi^ed a series of bullelini or reports on the 
dietetic valae ot iood stuffs of various kinds, embod^ng also the 
results of dlc^^ studies on indisiduals carried out in all parts of 
the codnUy. 

These studies have not been confined to a particular class of 
persons, blit luve been undertaken in connection with the welN 
to-do as well as \vith the very poor, and embrace people engaged in 
hard physical work as well as those whose occupadon is more 
^edentary in character | in fact, the common labourer and the 
average professional man are both represented in the types 
selected, 

Of parlicuUr interest are the studies recorded of the dietary 
habits of the Chinese, for tradition asiigcii to this race the 
highest attainment in the art of producing from a ^iven area the 
maximum amount of food material. This success is due firstly 
to a much more " intense " cultivation of the land than is 
cusLomary in the western hemisphere, and secondly to the 
Udlisadon of a great variety of food plants, many of which are 
quite foreign to our culinary arts, but the employment of which 
enables the Chiriaman to exploit every kind of soil and climate 
and compel it to yield up its quota of food material 

Thus a European visiting the Chinese market of San Francisco 
would have some difficulty in realising that the wares displayed 
were for culinary purposes, for amongst other garden plants he 
sees costly lily roots which he has been in the habit of importing 
at a high price with which to adorn his conservatories, here 
offered Tor sale as an attractive addition to the diner's menu. 
Many varieties of lily bulbs are eaten both by the Japanese and 
Chinese, but that pnncipally on offer in the San Francisco 
Chinese market is the L. hrownii They are regarded as a 
delicacy and an especially demrable food for invalids, and are 
usually eaten but slightly cooked and with the addition of sugar 
Chemical analysis shows the albatninoids present to be distinctly 
greater than in potatoes, but the most important constituent of 
the bulbs is starch, which is present in sufficient amount to 
endow them with a high nutritive value as a foodstuff. But not 
only are the bulbs of lilies eaten ; the dried flowers of the lovely 
day Illy, Htmtiocalhi fulva^ so sought after by all lovers of 
gardens on account of its rich colour and wealth of blossom, 
are largely used and highly prized by the Chinese as a fltvouring 
ingredient This article is sold under the name of '*Kam 
cham t^soi" or the gold-needle vegetable," and it has been 
found to possess a not inconsiderable nutritive value, besides 
being an attractive condiment. 

Space does not permit of a reference to all the numerous and, 
to our ideas, strange articles which a Chinaman draw*; upon for 
dietetic purposes, but some mention must he made of the plant 
which both traduion and art have from time immemorial endowed 
with such a full measure Of religious and clasaical associations. 

To those of us who associate the speciosnm^i the 

botaniiL With the mild-eyed, melancholy lotUs eater," of the 
poet whose voice was (bin as voicei from the grave," whilst 
b (Jeep asleep he seemed yet all awake,*’ the exteniive economic 
use to which the lotus plant la put comet as a surprise. Whilst 
sought after on account of its sorpassing beauty and grown in 
some parli In great vases placed at the doors of the houses, Its 
more materia) appligatioiiB are both numerous andxaned. Thus 
we read, in a report published by Jules Grlsard in 1896, that Iht 
stamens arc ubcq In China as an astringent remedy and also for 
the toilet ; the petioles and peduncles Aimisfa a viscous sap 
employed in IndU as a remedy for vomiting and diarrhmi ; the 
fibro-vastular bundles of the peUolei are made into lamp wicks, 
and the carpophore furnish a popnlai remedy for blood spitting 
The seeds are eatpn either raw, bailed or roasted, much as we 
use chestoqis, but th^ dark green germ is very bitter and is 
relnoved Before use, and has given rise to the Chinese saying 
"bitter os the plumule of the lotus seed." A kind of breu is 
made of the seeds in Egypt, whilst they are also used as a 
remedy for indigestion, &c. BUreh is extracted from the roots 
Which IB highly pnz« for Its reputed itrengchening prup^es ; 
but this does not by any means exbaint all the virtues attributed 
to this Svoaderfiil plom^v The Chinese materia mcdica, however, 
ta said to present boo maiiy ucongniUies to permu of implicit 
reliance being placed upon the nttsaesouiihedlcmal propeitiei asso- 
ciated with It, but the roots in on nie [n ennsidorable quantitiesi 
Mr. Blasdale Inroritii us in bis report, throughout the winter 
and early spring mooths in llie Chinese market of San Francisco. 
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It Is popularly suppoied that the Chinese live almost entirely 
upon rice and that tnelr diet is limited in amount, the apostles 
of vegetarianism not infrequently quoting the Chinaman as an 
example of how large an amount of hard work can be accom- 
" ‘ ' on a vegetarian diet. Studies, however, made m the 
quarter of San Francisco ^ do not support this theory, 
but show ihat whilst much more varied than that of an American 
or European, the Chinese diet is neither scanty in amount nor 
inferior in nutritive quality, whilst it is decidedly more varied 
and far cheaper than that of the former, 

Thus, in the dieiary stndy of a Chinese dentist’s family living 
in comfortable circumstances and fairly typical of the average 
Chinese proressioaal man, it was found that whilst the total 
amount ot nutrient actually consumed per man per day agreed 
very ciosely with that suggested, as the result of inquiry, as a 
standard for a man engaged upon light muscular work, viz 
1 12 grams protein ana 3150 calories of energy, the cost per 
man per day in the case of the Chinaman's family was about 
50 per cent less than that which experience has shown to be the 
average expenditure \n the family of a professional man of the 
same position in tbu United States. 

On inquiring more closely into the nature of the diet of this 
Chinese family, we find that os regards the source of animal pro- 
tein pork took the first place, supplying nearly one third of the 
total ; fish comes next, followed by chicken, and last on the list 
IS beef The mam vegetable food was rice, but considerable 
quantities of brsad and other cereal products were also used, 
and a large amount of cheap green vegetables, the greater part of 
the latter being Chinese varieties. Amongst the unfamiliar articles 
of food recorded were dried crabs, dried shrimps, dried radishes, 
taro root, bean sprouts, bean cheese, dried fungus, Uly petals, 
algx, bamboo shoots and the leprosy gourd. Tea and coffee were 
used as beverages, and the daily expenditure per hcatl for these 
was o 5 cent. 

Dietary studies of Chinese engaged upon hard physical labour 
such ai prevails on a Chinese truck farm or vegetable garden, 
again, snowed that the diet adopted furnished very nearly the 
amount of animal protein and calories of energy commonly 
accepted as the standard of that required by a man in active 
work, r.^ 150 grams protein and 4500 calories In this case 
also the diet was very varied, and we find included among the 
peculiarly Chinese articles of food water-lily roots, dried Uly 
flowers, water chestnuts, bean cheese, dried fungus, &c. The 
cost per head per day was 19 7 cents, and Prof Jaffa, who 
furnishes the report on these Chinese diet studies, says that as 
regards the Chinaman's capability for work there is no question , 
'* Few Americans could walk as he does for houn at a stretch, 
often up and down hill, burdened wiih a load of from 300 to 400 
pounds in the baskets which he carries suspended by ropes to 
a pole balanced across one shoulder, whilst in adverse cir- 
cumsUnces, such as long houn, great heat or exposure to cold 
and dampness, a Chinaman can not only do more work, but can 
stand the strain better than a strong white man." 

Let us now turn to some of the dietary studies made in New 
York city amongst the poorer clauej and reported by Messrs 
Atwater and Woods. The district selected is described as ** one 
of the worst congested and typloaL of the portions of the city 
known as slums," whilst the families selected for dietary study 
were chosen as representative of the popuJalion of the district. 
The diet of no less than twenty-one different families over a 
penod of ten days ^ was carefully recorded, and the resuhs 
obtained are of much economic importance, showing that in 
many cases unwise expenditure is fully as responsible for distress 
as a tog limited income. 

As an instance of tbix the case of a mechanic’s family in very 
pour circumslanceB may be cited. This family had recelted a 
great deal 'of^ help from the AssqciatipB for tke Improveincat 
of the Condition of the Poori^a^ yet it .^Ms [band diht the 
expenditure on food was nearly twice per head in the fitoiily 
of a well-to-do professionaV maib altyChidg Wng left 

over from the wa^es earned for fuel, light*, dotmAg and the 
many other requirements of a family, llte food eonsttssed 
liirniBhed at least 2$ grams of protein and 600 calories of 
energy pet head in excess of that i^uired by a man al 'moderate 
work. Whilst the amount of food purchased could have been 
reduced 23 10 30 per tent. , a more judtcioUB seleotfon of the 
same snd more skill in Hs preparation would have eniibled a 

1 Fromlnquirlej It wu amnalnMl that tba tyitam of didt adopted by the 
Chlnoic in Sin FrandKo differs but little Aom ibac of Ihn Chteeec In tbeir 
own country 
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|«rK6 proportion of the money ipent on food to have been 
ekpeno^ on oUier thin^ 

What applies to this family applies equally to many of the 
other ftmUiei in which dietary studies were carried out. and 
over and over again we find it aCaced that more food was pur 
chased than was necessary for efficient nourishment To each 
dietary study is appended criticisms oF and suggestions For 
changes and improvement in the diet pursued, and these con 
stitule a valuable addition to the report and form, indeed, an 
eloquent argument that our school curriculum should prpvide for 
the education of children in the elementary principles of diet in 
relation, not only to the economy of the body, but also to that 
of the family purse 

The selection of food stuff's on rational or scientific principles 
does not, perhaps, sound appetising, but the numerous investiga 
tions on tne nutritive value attaching to substances which have 
been carried out in America and elsewhere cannot be overlooked 
and it 18 , perhaps, not unreasonable to lielieve that current notions 
on diet may become modified in the future, more especially in 
those cases where on economical grounds reform is so urgently 
needed These studies are, therefore, of social as well as 
saentihc importance, and acouire particular significance for the 
poor at times when taxes shall tell heavily upon their resources 

In conclusion, brief reference may be made to the elaborate 
eapenments which have been earned out on the different degrees 
of waste entailed in the different methods adopted for the cot^ing 
of food of various kinds 

Amongst the names associated with investigations on the loss 
of nutrients in the cooking of meat, we find that of Thudicum in 
this country, Vogel and Konig in Oermany, whilst in America 
the most recent contributions to this subject have been made by 
Gnndley, in conjunction with Messrs McLormack and Porter 
As regards the loss in weight which takes place, various investi 
gators agree m stating it to be from one hfth to one third, whether 
the meat be boiled or roasted Where beef, for example, is 
cooked in water, from 3 to 20 per cent of Che total solids is 
found m ihe resulting broth, the degree of loss in constituents 
appeanng, to a certain extent, to depend upon the size of the piece 
01 meat employed the smaller ihe dimension it is reduced to the 
greater being the iosis , whilst the duration of time of cooking 
must also he taken into consideration, the more prolonged it is 
the greater, again, being the loss entailed The practical lesson 
to be learnt from the investigations which have so farbeeri made 
appears to be that the most economical method of cooking meat 
is to broil It in a frying pan, for in this manner the least loss of 
nutrients occurs 

In the case of vegetables, the losses entailed by cooking appear 
to be even greater than those recorded for meat Thus as regards 
carrots, in boiling them nearly one-half of the mineral matters 
present are lost, together with ^bout 40 per cent of the total 
nitrogen and about 26 per cent of the sugar present 

These percentages of loss nr waste may be considerably reduced 
if the carrot is boiled whole instead of being first cut, as is 
customary, into small pieces. In this manner the loss in sugar, 
for example, instead of being 26 per cent , is reduced to very 
nearly balf that amount, and similar economies may be effected 
in regard to the other constituents of the carrot 

In boiling cabbies the loas is very considerable, from 35 to 
40 per cent of the total nitrogenous matter present being lelt in 
the water, which, as everyone knows, is consigned to the kitchen 
sink as rapidly as possible The Scotch recipe for making broth, 
which Involves th^ addition of uncooked cabbage to the stock 
pot, besides being^juslly renowned for the excellent results it 
produces, has also, therefore, distinct advantages from an 
economic point of view As regards potatoes, we cannot do 
better than follow ihe duskom of cooking them which prevails 
in the Emerald Isle The Irish method of boiling potatoes in 
their skins u not onl^ the most palatable, but also the most 
economical Way of using them, for wherr potatoes are peeled 
and then boiled there is a very considerable lou, not only of 
Dr^Aniti nutnents, but also of the mineral salts present 

The above brief review may help to emphasise the economic 
importance quite apart from the scientific interest altoching to 
such Jnvestig^ons, for by indicating, not only the best means of 
utiltt|ilH the existing sources of f(^ supply, bu€ also for ex 
iendiiiglkJlf Ir range, ouch revearches may conceivably contribute 
to Ihe prosperity ofa ooualjy as a whole, whilst they 
(WMSmbtedly promote ine well being and to a certain extent, 
thevrhre, the happiness of ihe individual 

G C Pbankiand 
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MAGNETIC OMSEliVATIuNS J\ HADEN 

A N account of a minute magnelic survey of a smill district in 
^ Baden, adjacent to the Rhine, where there is considerable 
local magnetic disturbance, has been received from the author ' 
Observations of horizontal force were made at nearly .400 stations, 
and observations of declinalian and inclim.tion were made at 
about 140 of them The object seems to have been to observe at a 
large number of stations with moderate accuracy in a short time 
In fact most of the data recorded in the tables on pp 6 ■'6 seem 
to have been obtained in the two months August and September 
of 1898 Horizontal force was observed only to the nearest 
o 001 C G S , and declinaiion and inclinhpon usually only to the 
nearest 0“ 1 Within the narrow region dealt with some 150 
square kilometres — declination was observed to viry between 
J 7 W and 20“ 8 W , inclination between 56 6 and 72 o and 
horizontal force between o 173 and o 227 C Cr S In a district sr 
disturbed, it would have been of doubtful advantage to haVL 
employed supenor instruments, giving a higher order of accuracy 
than that actually aimed at The results are embodied in four 
charts, which give respectively the lines of equal horizontal 
force, idle isoclinats, the isogonals, and particulars of the 
horizontal and vertical components of the disturbing force 
system The chief conclusions appear on p 39 The moat 
interesting of them is that the basaltic rocks -using bdialtt ma 
general sense — which form the chief hills in the district, behave 
mostly like vertical magnets with their north poles Uppermost 
Their magnetisation is thus opposite to what it would be if 
induced under the action ot the earth s own fiel I The 

L henomena thus differ in a remarkable way from those observed 
y Ricker and Thorpe in the United Kingdom A second 
somewhat interesting deduction from the o^ervations is that 
there is an extension of underground basaltic masses beneath 
part of the level country adjacent to the Rhine nrar Breitsach, 
where local disturbances would not have been aniicipatcJ from 
ihe superficial appearance of the country The 'luthor al'io 
gives the results obtained from taking a lini inltgral of the 
Horizontal magnetic fotec round the whole dislnrt and round 
four subdivisions With the exception of one of the smaller 
subdivisions, the departure of the line integrals from zero 1? very 
small This may be regarded as evidence of the tccuracy of the 
observations, if we assume that the magnetic forces are derivable 
from a potential, which can hardly fail (o be the case so far as 
concerns Ihe field answering to the local disturbances ( G 


THE ORIGIN OF THE THOROUuHRRED 
HORSE 2 

'^HF author said that he had shown ( Academy January i>vgr, 
p 91) that not only, as had been long observed lid the 
Homeric Greeks drive the horse before they rode hirti but that 
the same was true of all ancient peoples — Egyptians, Cunaai ites, 
Assyrians, Aryans of Rig Veda, Umbrians, Celts and that the 
explanation of this was given by Herodotus (v qi, who in 
speaking of the Sigynnx, the only tribe north of the Hanubc, 
whose name he knew, said that they had small houses with 
large fiat hoses and very long hair, which though not able to 
carry a man, were excellent inder chariots wherefore ihey 
Used chariots ” Dio Cassius likewise says that the Britons used 
ohanota in war, because their horses were " spiall though active 
The description of the horses of the Sigynme Utlies exactly with 
the abundant Temam« of the primitive horse of Europe, eaten in 
great quantities and delineated on antlers by the men of the 
Etone Age He was a ^mail anJnJal about 10 hands high with 
a big hcM Pven after domestication he tcmained '^ery small, 
as witness bits of bronze and horn found in Swiss lake 
dwellings, the shoes found at Silchcst^r, and in camps on the 
Roman Wall, &c Authorities are agreed that from this pnmiiivc 
horse has been developed the cart horses of the continent and 
these islands, whHst our Uood horiiea have come from ati 
eastern stock of slight build and smart appearance Our 

K oblem is 10 ascertain the original habitat of thi^ suj>erior 
>rse He has not come from up^er Asi^, os ihe Mongolian 
pony IB taken as the type of the coarse, thickset horse from 
which sprung the cart horse. The Mongolian pony probably 

1 Frdmagnellicbe Unteratachungenim KaiserMilhl Von ||kr G Meyer 
Mil 4 Karlen (SSparaiabdnick aus dsn HenchtCn Tf atuTroj^echcD k 1 
GeMlIscfaari zu Frtiburg 1 B Bd Xu, 1903^ 

3 Atwiraci of paper caad before the Cambridge Pn loadyhlhal Sociciy nn 
November 24, by nwf Ridgeway 
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reprcAcntfl the Scythian honeip which conunued to be of a imall 
fiue down to Sirabo’a Ukne, and they were derived either from 
he tarpan or PrescvalBky’B horu, The ModkoIied pon^, Iho^h 
surefooted and enduring, is slow of pace. Neither China, Siam 
□or Burmah hare any indigenous horse answering to the blood 
horae. India could never breed horses, says Sfarco Polo, in 
whose time India was supplied either with Mongolian ponies 
from Yunnan or with Aral» from south Persia, Aden and other 
Arabbn ports. These Arabs fetched enormous prices, equivalent 
to aoo/. It has hitherto been universally held that Arabia is 
the original home of the blood horse This is a baselesa 
assumption. In the Old Testament, the Arabs are never 
mentioned as riding anything but camels and asses, Though 
the author of Job knew of the war horse, yet Job did not own a 
single horse, his equine possessions consisting of 500 she asses 
Herodotus (vii 87) enumerstes the nations (including the 
Libyans) (hat supplied cavalry to Xerxes' host, but the Arabs 
only furnish a camel corps Agatharchides (cited by Strabo) 
describes the Arabs as camel keepers. 

Finally, Strabo A d, i) expressly stales that neither the 
peoples of Arabia relix nor those of Arabia Peirces bred horses. 
Naturally, then, Scaurus after defeating the Arab king Aretas put 
on his coins Aretas leading hts camel It is clear, then, tnat 
down to the Christian era the Arabs bred no horses It is 
therefore clear that though the Persian kin^ in the fifth century 
II. c bred the largest and best horses in Asia, these were not of 
an Arab strain. These horses were kept largely in Armenia, 
and are described by Strabo as similar to the Parthun horses, 
and as differing from the horses bred in Greece and the other 
kinds of horses known in the Roman empire There can be 
little doubt that they were the same horses as Marco Polo found 
in great numbers in Armenia (is^o a d.) known as Turquans, 
the Turcoman ponies well known in Persia to-day. The Persian 
horses cannot, then, have been the ancestors of the thoroughbred, 
though It is quite possible that their superiority was due to 
their having a cross of thoroughbred blood, for already by 900 
B,c Solomon imported horses from Egypt (1 Kings x.), and 
^*80 for all the kings of Syria and for all the kings of the 
Hittitcs ” Egypt could not breed horses, neither could she have 
got them from the Arabs, who bred none even icxso years later. 
But she could and did get them from the Libyans, who from 
the dawn of history are masters of the most famous horses 
Cyrene sent the best horses to the games of Greece (Pindar, 
Pyth, IV., Ac.). It IB noteworthy that it was in the same century 
us the founding of Cyrene that the four horse chariot and the 
racehorse were added to the Olympic events The Phanician 
settlers at Carthage found the Libyans using these beautiful 
horses, and when they struck coins placed a horse or a horse- 
head on them as the badge of Libya, and used a similar type 
on their coins struck in Sicily, whither, doubtless, they carried 
the Libyan breed. This accounts for the extraordinary fame of 
the horses of Etna and Syracuse and the famous steeds of 
Tarentum. It is nowxlear that the Arabs never owned a good 
horse until they had become masters of North Africa and the 
Barbary horses, from whom are sprung our own racing stock 
through Lord Godolphtn's Barb. Norih Africa, therefore, and 
not Arabia or any other part of Asia is the original home of the 
thoroughbred. 

Now, though the pedigree of the cart-horse type can be traced 
to the coarse, thickset little hoises of Europe and A«>ia, the 
wild ancestor of the Barb is ypt lo seek, lor Alnca has no 
wild horae, such os tarpan or Prezevalsky’s, though she has an 
ass and four zebras, including the quagga, now extinct Can 
the Barb be sprung whcMy or in part from a zebra ? Arab foah 
at birth constantly have zehra markings, someiimea retained 
when hill grown, as by Prof. Ewart’s Arab hlly Fatima. Strabo, 
too, notices tbac the horses of the Lilian Ganunantes have 
longer hoofs than any other horses, rnf Ewart’s hybrids firom 
Burchell’s zebra and various mares show the markings, not of a 
BurchelPs zebra, but of a Somaliland zebra, from which it has 
been inferred that the remote ancestor of both Equus cobaiius 
and Burchell’s zebra was striped like the Somaliland and 
mountain aebra. But is ic necessary to go back so far ? May 
not the Soraalllaod zebra stripes jn the hybrid be due to the 
ciicuipslance that the dam m each case bod a certain amount of 
Barb blood in her, which was derived from niher ihe Somaliland 
zebra or a closely allied species? (Prof. Ridgeway) had 
ezosaed a Muscovy drake ufuh a common while du k. derived 
^pin the common wild duck, with the feoulc that all the nffi^pring 
colour^, gnd tlieir colouring retohibles that ol the mallard 
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No one would say that the hybrids show a reversion to a remote 
common ancestor of both mallard and Muscovy, for it is obvious 
that the colouring is simply that of the white duck’s immediate 
ancestors. Authorities like Captain Hiiyci have pointed out the 
great similarlly in form between Burcbell’s and the Somaliland 
zebra to a well-bred horse, i 0. a horse that has Barb blood In 
him. He therefore suggested that the Barbary horse, from 
which he had shown all the line horses of the world have 
sprung, was derived either from the zebra of north-east Africa 
or, as IB more likely, from some very closely allied species, now 
extinct, which, like Prezevslsky's horse, may have had castors 
on its hind legs like Equus cabaiius. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Mr, a. S. Grbrn has been appointed professor of 
dyeing at Yorkshire College, in succession to the late Prof. 
Hummel. 

The University of California is about, says Science ^ to erect 
a physiolt^ical laboratory at a coat of 25,000 dollars. It will be 
under the charge of Dr. Jacques Loeb. 

The royal assent was given to the Education Act, 190a, on 
Thursday last The Act comes into operation, except as 
expressly provided, on March 26, 1903, or such other day, not 
being more ihan eighteen months later, as the Board of 
Education may appoinl. The Act does not extend to Scotland 
or Ireland, or fur tne present to London. 

Beiuohd College for Women, London, and the Sanitary 
Institute have in conjunction arranged a conference on the 
subject of hygiene for schools, to be held at the College on 
Tanuary 21, 1903 Prof C. S. Sherrington, V R.S., Dr. Gow, 
Mr. Michael Sadler, Prof. Adams and others are expected to 
speak. Further particulars and cards of admission can be 
obtained either from the Sanitary Institute or from Bedford 
College. 

The special committee appointed to consider the needs of 
South Africa in regard to technical education, with special 
reference to the Transvaal, have, says the Chemist and Druggist, 
submiUed a lengthy rcpoit, and stale they are convinced that 
there is a great demand, especially in Johannesburg, for technical 
education This demand can best be met, in their opinion, by 
establishing an institution providing the highest kind of training 
in arts and sciences They recommend that all students, before 
admission to the institution, pass an examination of a standard 
equal to the matriculation of the Cape University. Complete 
couises should be provided in the new institution, the committee 
think, in mining, mechanical and electrical engineering, metal- 
lurgy and chemical engineenng, civil and sanitary engineering, 
and architecture. 

In his paper on French rural education, read before Lh^ 
Society of Arts on December lo, Mr. Cloudesley Brereton 
explained the part taken by the primary and secondary schools 
in ihe agricultural education of ihe nation. In France, in some 
communes, one person m every four is a land proprietor, and 
the aim in the primary schools has been to give the pupil some 
grasp ol the iprinciples underlying the science of agriculture. 
The teacher is not so much supposed to follow implicitly the 
departmental programme, but rather to choose those portions 
which best suit his own particular district. There is still 
doubt in the minds of French educational authoriUes whether 
the Mieniific or the agiiculiural side of the instruction should 
predominate in the instruction given in primary schools. The 
teachers in these Echools are themselves trained by professors of 
agriculture in the (raining colleges, and though the course of 
instruction is a good one, it might with advantage be more 
practical In the secondary schools of France, agricultural 
tducaiiun has an lOsignihcaDt place, but the work done In this 
direction by means of lectures and evening classes carried on 
in connection with old boys' clubs and other organisaliona is 
very great. 

An important article, by Mr. W. M, Webb, on the progress 
and interpretation of nature-knowledge,” tsp^ally in delation 
to the cKpericnce gained at the Nature-Study Exmbliioit held 
last August in l^ndon, appeirs in the October imt of the 
Ricofd 6 f Technicai and Secondary Education After referring 
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to the importance of nature -atody as a foetal in the new educa- 
tion, the anthor insists on its value as a means of cultivating the 
powers of observation and at the same time warns his readers 
that It is not to be considered as in any way identical with 
elementary sfcience. Various definitions and limitations of the 
subject are then given, afier which attention is directed to its 
aims and objects. Among these, stress is laid on its power of 
interesting pupils — especially those to whom the ordinary school- 
curriculum is peculiarlv distasteful — and thus rendering educa- 
tion a pleasure rather tnan a toil It is also urged that nature- 
study promises to be the form of education ^st adapted to 
develop the pupils into good citisens capable of making their 
way in the world and, atrave all, of relying on their own judg- 
ment. Healthful it certainly is, and the love of nature it en- 
genders may, it is suggested, tend to check the exodus of the 
population from the country to the towns The difficulty of 
secunng the right class of teachers claims a considerable share of 
attention, and some amount of discussion is devoted 10 the 
question os to the extent to which books should be used. Col-' 
lecting, again, is a phase of the subject which requires very 
careful treatment in order to prevent the pupils from degenerat- 
ing^ into mere cunosity-hunlers. The author is, however, of 
opinion that both books and collections have their place in 
the scheme. The relative values of outdoor and indoor work 
are then discuBsed, in the course of which much importance is 
attached to the ''seasonal method" of study Before the final 
summary, the article winds up with observations on teachers of 
all grades and classes, and the best method of training them, 
followed by a reference to the objections against, and the diffi- 
culties connected with, " nature-study " 


SOCIETIES AND ACADEMIES 

London 

Royal Society, November 27 — " The Inter relationship of 
Vanola and Vaccinia " By S. Monckton Copeman, M. A , M I) 
Cantab , F.R C P. Communicated by Lord Lister, F K.S. 

The term " variols vaccins " employed by Jenner, as a 
synonym for cow-pox, has been generally accepted as affording 
evidence that, in so naming this disease 'Smalt- pax of the 
cow," he was desirous of placing on record his belief that cow- 
pox or vaccinia was intimately related to human small-pox, if 
indeed it were not directly derived from it. 

But the difficulty experienced by the writer and numerous 
other investigators in attempts to transmit small pox to bovines, 
whether cows or calves, has not infrequently been cited as a 
reason for regarding Jenner'a theory with distrust. 

It IS well known, however, that a great deal, at any rate, of the 
small pox which was prevalent at the time that Jenner lived and 
wrote was of that comparatively mild variety which, under the 
name of inoculated small-pox, was intentionally produced in 
healthy subjects, with the object of thereby conferring protec- 
tion against subsequent attack by the disease in virulent 
form. 

So mild indeed, at times, were the results of inoculations in 
the hands of such operators as Adams and the brother'! Sutton, 
that, as we learn from contemporary records, in many instances 
but little obvious effect was observed, with the exception of the 
IcKal vesicle arising at the site of insertion of the small-pox 
virus. The majority of persons thus inoculated are not likely, 
therefore, to have been incapacitated, as the result of the opera- 
tion, to a muclu greater extent than are those who unaergo 
efficient vaccination at the present day, and, doubtless, they 
would be, for the most part, capable of following their ordinary 
avocations during the progress of the induced disorder 

Not only were the effects following on inoculation compara- 
tively mild, but the disease in this form was intentionally 
carried into many country districts which otherwise might not 
have become invaded by small-pox. 

In^ the light of these facts, it would appear not improbable 
that it was from the mocuiated form of small- pox rather than 
from the ordinary variety of the malady that much, at any rate, 
of the cow-pox in]tbe pre-vaccination era was derived. Suppos- 
ing this to nave been the case, it is not difficult to understand 
how that the cracks, so often found on the udders of cows, might 
become infected^ by a milker with fingers contaminated by 
contact with the inoculBtion sore upon his arm. 

In default of inoculated imoli-poa in the human subject, use 
was mode of the monkey, whicn, as the writer had shown in 

NO 1730, VOL. 67] 


a previous communicalion to the Royal Society, is readily 
susceptible to the disease The necessary small-pKix material 
hss been obtained during the course of recent outbreaks of 
small-pox at Middlesbrough, Glasgow and London 

The results of the experiments may be briefly summarised as 
follows —In each of the separate senes, the human smalj-pox 
lymph or pulp was first inoculated direclly on calves, and m 
every instance, so far as could be observed, with allngether 
negative results. But with monkeys, success was as invariably 
obtained, ahd when, after one or more passages through this 
animal, the contents of the local inoculation vesicles were em- 
ployed for insertion on the calf, an effect was now produced 
which, after two or three removes in that animal, was indis- 
tinguishable from typical varcinia. Moreover, from the con 
tents of vesicles raised in this manner on the calf, a number of 
children have been vaccinated, some of whom were afterwards 
kept under observation for a considerable period Every such 
vaccination “took" normally, and in no cose was any bad 
result subsequently observed. 

The experimental results obtained all tend, then, to confirm 
the view that the vaccinia of Jenner’s time was derived, m all 
proViability, from a comparaiively mild form of small-pox Of 
even more importance is the fact that the work has afforded 
conclusive evidence of the essential identity of the virus of 
small and cow-pox or vaccinia 

December 4. — "On the Vibrations and Stability of a 
Gravitating Planet " By j. H Jeans, B A, Isaac Newton 
Student and Fellow of Trinity College, Cambridge. Com- 
municated by Prof G H Darwin, F R S. 

The first part of the paper deals with the vibrations and 
stability of a gravitating elastic sphere The matter is not 
necessarily homogeneous, but is arranged in spherical layers U 
IS pointed out that, in the classical investigation of the displace- 
ments produced in a gravitating sphere liy given suTpacc forces, 
the most important of the gravitational terms is omitted The 
effect of this omission is to necessitate a correclif>n, and this may 
entirely invalidate the solution when we are dealing with spheres 
of the si/e of the earth or other planets In fact, iL appears that 
for a gravitating solid of the kind we are discussing the spherical 
configuration may be one of unstable eqmlihyimn, the instability 
being brought about by these gravitational terms The vibration 
through which instability first enters is one in which the 
displacement at every point is proportional to a harmonic of the 
first order. 

In a former paper, " The Stability of a Spherical Nebula" 
{PkiL Tran^ , A, vol cxcix , p 1), the suggestion was put 
f^orward that the instability of a nebula, sun or planet, which, 
upon the nebular hypothesis, is supposed ultimately to result in 
the ejection of a satellite, may be largely brought about by a 
graviLaiional tendency to insi anility of the kind described. Wc 
take, for the moment, an extreme hypothesis, and imagine that 
this agency is the preponderating agency and that the rotational 
tendency to mstahitity may be disregarded in comparison. 

Except for the changes which have occurred since the con- 
solidation of the planets, the solar system supplies material for 
testing the consequences oflhis hypothesis. When a number of 

f ilanets of varying masses have thrown off satellites, we find 
upon our present extreme hypothesis) that the masses ought to 
be proportional to the squares of the radii. It is found that this 
law IS approximately obeyed in the solar system. It is further 
Jbund that the absolute values of the maiises and radii are 
approximately such as would be expected 

It IS interesting to compare two extreme hypotheses, the first 
referring the phenomena of planetary evolution solely to 
rotational, the second solely to gravitational, instability. Given 
the approximate values of the density and elasticity of a planet, 
and Ine fact that this planeL has thrown off a satellite, then the 
former hypothesis leads to a certain inlercnce as to the angular 
momentum of the system, the latter to an inference as to the 
radius of the primary The former leads to no inference at all 
as to the sue of planets which are 10 be expected — they are as 
likely to be of the siee of billiard balls as of the size of the 
planets of our system — while ihe latter leads to no inference as 
to the angular momentum of the system, but presupposes it to 
be small. The contention of the present' paper is that the 
inferences whioh are drawn from the former hypothesis are not 
borne out by observation on the planets of our system, while 
those which are drawn from the latter are borne out as closely 
as could be expected The true hypothesis must of necessity 
tie somewhere between the two extremes which are being 
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coik^paKdj but th^ evhlraee Beema to ahow that St ii mtich 
nearer to th« latter {gravitattonal) than to the former 
(rotaUonal) 

We next eontider a number of questions connected with the 
figure of the epuih U seema to be almost certain that the 
present elastic comUmti of the eaith are such that a state of 
spherical symmetry would be one of stable equilibrium On the 
other hand, if we look backwards through the hiatory of our 
planet, we probably come to a time when the rigidity was so 
small that the stable configuration of equilibrium would be 
uuiymmetrical At this time the earth would be pear shaped 
and tbe transition to the present approalmalely aphencal form 
would take place through a aeries of ruptures It la suggesled 
that the earth, in spite of ihu senes of ruptures, still retains 
traces of a pear shaped cunfiguration Such a configuration 
would possess a iiingleaxls ofaymmetry, and this, it is suggested, 
is an axis which meets the earth's surface somewhere in the 
neighbourhood of Pngland (or possibly some hundreds of miles 
to tne south west of England) Starting from England, we find 
that England u at the centre of a hemisphere which is practically 
all land this would be the blunt end of our pear Bounding 
the hemisphere we have a great circle, of whicn England is the 
pole, and it is over this circle Iha^ earthquakes and volcanoes 
are of most frequent occurrence Now if we suppose our pear 
coiiLrocLing to a spherical shape, we notice that it would protnbly 
be ip the neighbourhoi^ of its equator that the changes in 
curvature and the relative di^lacements would be greatest, and 
hence we should expect to find earthquakes and Tolcanoes in 
greatest numbers near to this circle Passing still further from 
England we come to a great region of deep seas— the Pacific 
South Atlantic and Indian oceans , these may mark the place 
where the " waist of the pear occurred Lastly, we come, 
almost at the antipodes of England to the Australian continent 
This may mark the remains of the stalk end of the pear 

Physical Society December 12 — Mr S Lupton, vice 
president, in the chair — Mr S W J Smith exhibited and de 
scribed a portable capillary electrometer This instrument is a 
modification of the form of capillary electrometer which consists 
of two wide Lubes joined by a cylindrical capillary tube which may 
be horizontal or inclined I he apparatus contains mercury and 
sulphuric acid of about maximum eonductivily suitably dis 
Iributed m the lubes A spring key is commonly used with the 
Instrument, hut the author has devised a key consisiing of a 
y tube closed at one end, commumciLing at the other with a 
pneumatic pressure I all and containing mercury in the bend 
By squeezing the ball the same change c f contacts can be pro 
duced as by pressing the lever of an ordinary spring key U«ing 
this key and a microscope magnifying 50 diameters a potential 
difference of ]/lo,oooth volt can be delected without diHicully 
The instrument used as a surface tension galvanometer is more 
convenient than an ordinary galvanometer with a magnetic 
ayatem because ihcre is iw suspension, no lamp and scale and 
practically no levelling — A P^jPer on astigmatic aberration was 
read by Mr R J Sowter This paper affords a simple ex 
planation of some of the shadow phenomena observed by Prof 
b P Thompson in hla experimental researches on the aber 
ration of lenses, namely in those experiments in which the aber 
ration is wholly or in part astigmatic — Prof L R Wilbcrforce 
exhibited apparatus for a lecture expenment on gaseous diffusion 
In Grahanrs experimenis on diffusion through porous septa the 
gas experimented upon was contained 111 a vesiel inverted over 
water and the pressure was kepi appioximately atmospheric by 
applying a counterpoise to the vessel This adjustment, how 
ever, is imperfect owing to the weight of the water displaced 
by the material of the vessel Prof Wilberforce showed that 
by su<;pcnding the vessel from one arm of a balance rendered 
^suitably unstable by a weight above the central knife edge, a 
compensating effect could m introduced and the pressure kept 
sensibly constant for a considerable range of motion of the 
vessel He pointed out that this device could also be utilised 
for ihe meaiarement of pressure — A paper on vapour density 
determniations, by Sir W Ramsay and Dr Steele, was read by 
Sir W Ramsay This paper eives i deuuled account of some 
accurate expenmenis on the densities of vapours over a large 
range of pressure earned out by a modification of Gay Luasac s 
method This method hoa the advantage that while densities 
are being determined, compressibilities can, within certain 
limits be simultaneously estimated with the same sample of 
mateiiaU From reauUs ofi experiments, U appears chat the 
dcnsHies of cerlain compounds calculated for zero pressure 
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are not proportional to their molecular weights deduced from 
the atomic weights of the eiements which, they contain 
This conelnaion involves one, or it may be severmU of a series 
of assumptions enumerated in the paper These aasumptioni 
are fully invesligaled and dlaeusBed, and the aathoiB suggeat 
chat It may be possible that the atomic weights of the elements 
depend on the proportion in which they are present in the 
compounds which contain them. 

Royal Aatronomfeal Society, December 12 —Dr 
W L Glalaher, F R S , president in the chair — Mr 
noes presented a paper on some developments in terms of 
the mean anomaly and also the results of measures of double 
stsrs made at Che Royal Observatory, Cape of Good Hope, in 
1902 He made some remarks on the excellence of ibe 
McClean telescope, with which the measures were made, and 
ihe great convenience of the rising floor of the observatory — 
Mr Hardcastle read a note on binding together rfseaux and 
p atex In measuring some photographs of the moon. On which 
no reieau had been impressed the reseau plate and photograph 
were bound together film to film but in the course of measure 
ment a alight shifting occurred, which it waa difficult to prevent 
— Mr Bellamy read a note On preserving negatives Some 
developed star negatives which had been placed in envelopes 
and stacked on shelves were found after a time to have received 
on the film a faint image of the inscription that had been 
written on the envelopes Mr Knohel remarked that this was 
certainly not due to the effect deiscribed by Prof Russell, as the 
wTUing was only visible on the film by lefiected light — The 
Astronomer Royal exhibited and described a new measuring 
machine which had been made by Troughton and Simms 
for the Royal Obaervatory C reenwich, and was intended 
for the measurement of phott^raphs of Eroa — A paper 
by Mr Robinson, of the Radclifle Observatory, Oxford, was 
read, on the photographic and visual magnitude of a Ononis. 
Between March 9 1 901, and October 22, 1902, the photo 
graphic magnitude of this star had slightly increased and since 
the latter date there appeared a gradual decline in brighiness , 
both the increase and decreaae were confirmed by the visual 
estimations — Photographs of the spectra of Jupiter, Saturn and 
other planets, taken by Mr Percival Lowell at Flagstaff An 
zona, were shown on the screen — Mr Ilinks exhibited photo 
graphs of Mr Ritchey s senes of drawings from the negatives of 
the nebula surrounding Nova Persei taken at the \ erkes Ob 
servatory Mr Hinks showed by the aid of diagrams how the 
apparent motion of the nebula might be expWmed upon the 
hypothesis of Prof Kanteyn that successive portions of the 
ncoula were illuminated by the star and that there was no real 
motion of the nebula itself 

Mathematical Society, December ii — Prof Lamb, 

president, in the chair — The following papers were com 
municBted — Prof L. £ Dickson, (i) The abstract group simply 
isomorphic with the group of linear fractional trans^rmations in 
a Galois field , (2) Generational relations of an abstract simple 
group of order 4060 The first paper deals with the abstract 
group of order ^ - i), which is simply isomorphic with the 

group of all linear fractional transformations on one variable, 
with coefficientB belonging to the Galois field [^], and with de 
terminants equal to unity II is shown that when » = i, the 
group may be generated by two operations which are subject to 
generational relations, and these relations are determined When 
n has other values, the generating operations are more numerous, 
but the generational relations are again determined The 
validity of the theorems depends in general on the solution of a 
problem in the theory of numbers, which can be treated readily 
in any particular case In the first paper, / is supposed to 
be greater than a , the second paper deals witfi the cose / = 2 
—Dr H F Baker, (1) On the calculation of the finite 
equations of a continuous group, (2) On the integration 
01 linear differential equations, (3) On some cases of matrices 
with linear in variant (aciors In the second paper, use 11 
made of the matrix notation for the systematic study of 
linear differential equations This study leads to two inde 
pendent problems One problem consists m the determination 
of all irreducible CypOi of multiplication tables of sets of matrices 
of the Kme order, a problem akin to that of the enumeration of 
types of dlsflondnuous groups The other problem oonsiats in 
the investigation of the properties of a class of functions which 
arise by rapeatedintegratlona from simpler functlona, The serial 
Bolsdons which an obtained converge for all finite values of the 
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inde^tjdent Ttariable in ■ suitably chosen *' star<re^on/' and 
their character near the comers of the region is determined. 
The work is applied to elucidate the connection between the 
fomi of the system of linear equations and the form of the linear 
subftttntions, by which the monodromy group of the system is 
generated, ^e resUlu are exemplified by the study of par- 
ticular equations of the hyrargeometric type. — Prof. M. J, M 
Hilli The Continuation of tne power senes for arc sin .s'. — Mr. 
E, T, Whittaker, The functions associated with the parabolic 
cylinder In harmonic analysis. — Mr, H. M. Macdonald, 
Some applications of Fourier's theorem The expression of 
an arbitran' function by means of Fourier's theorem is thrown 
into the form of a double integral, the path of integration 
with respect to one variable being part of the axis of real 
numbers, and the path with resect to the other variable going 
to 90 In the two senses of the axis of imaginary numbers. The 
theorem is generalised by altering the latter path of integration, 
and the generalised form is applied to the evaluation of certain 
integrals involving Bessel functions. Numerous properties of 
these functions are deduced — Rev. F. H. Jackson, Series 
connected with the enumeration of partitions. — Mr. W, H. 
Voung, Sets of intervals, part 11 , overlapping intervals. In 
the present paper, some of the methods and results of a previous 
paper by the same author are applied to the case of overlapping 
intervals on the straight line. In this way, direct proofs are 
obtained of a theorem in tfie theory of aggregates due to Heme 
and Borel, and of Us so-called counterpart. Certain restrictions 
in the usual enunciation of these theorems are shown to be un- 
necessary. — Mr G. H Hardy, On the expreasum of the double 
Zeta and Gamma functions in terms of elliptic functions The 
logarithms of the functions studied by Barnes {Phil Trans. 
Roy. Soc., Scr A, vol cxcvi , 1901) arc expressed by means of 
definite integraK involving the Wciccatrassian elliptic and Zeta 
functions. — Mr J H. Grace, Perpetuants (second paper) 

• 

Royal Microscopical Society, November 19 —Dr. Hy, 
^VQodwaTd, F R S , president, in the chair — Dr D H. Scott, 
t R S , gave a demonstration on the microscope in fosail 
botany After giving a brief history of the subject from 
Lo the present Lime, he proceeded to describe its principal features, 
aided by lantern slides projected on the screen There wer« 
also under microscopes in the room nearly 30 slides of &eclions 
of Calamites, Calamnstachys, Sphenophyllum, Lepidodendron, 
Bothrodendron, Lepidostrobus, Spencentes, Lepidocarpon, 
Lyginodendron, &:c , many of* these having been phoiographed 
for the series of lantern slides — Dr Edmund J Sputa then 
described a new apparatus for obtaining monochromatic light 
with an ordinary mixed jet A diagram of the apparatus wai 
shown on the screen and also three photographs of Amphipleura 
peiluLida ; the hrst, taken with white light, gave fainr mdicationi 
of markings, the second, uken with n Gifford’s fluid screen, 
showed the appearance of stnot?, and the third, with blue monb- 
chromaiic light, oliLained bj' means of Dr. Sputa’s new 
apparatus, showed the diatom clearly resolved into dots The 
principal feature in the apparatus was the mounting of a Thorp 
diffraction film upon a corrective prism which Mr Thorp had 
contrived. The diffraction film thus mounted can be used with 
the ordinary optical bench, giving light in a direct line from the 
burner to the microscope The apparatus was exhibited in 
operation in an adjoining room — Dr P F Shaw sent a paper 
on an electrical method of taking microscope measure- 
ments. 

Royal Meteorological Society, December ly.^Mr. 
W H. Dines, president, in the chair — A paper by Mr. C V 
Bellamy, on the climate of Cyprus, was read by the secretary 
The mean temperature for the year at the capital city, Nicosia, 
19 67'' '2, the extreme highest tempecature t^ing loB” and the 
extreme lowest 28° The annual rainfall is a^ut 14 inches, 
which falls mostly in the winter months. The author also gave 
particulars aa to the meleorological conditions at Troodos, the 
sanitarium and summer resort of Cyprus, which is situated in the 
mountains at an altitude of more than 5000 feet above seadevel 
—A. paper by Mr. H. H. Clayton, of the Blue HiU Obaervatory, 
E.S., on the eclipse cyclone of 1900, was also read by the 
Secretary. The author in a former paper discussed the meteor- 
ult^ical observations made along the path of the total solar 
eclipse in the United States on May 28, 1900, and auted that 
he found that 1 cyclone followed in the wake of ihe eclipse — 
ihough the changes were very minute and feeble^the fall of 
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temperature developing a cold-air cyclone in an astonishingly 
short lime with all the peculiar circulaiion of wind and distribu- 
tion of pressure which conilitute such a cyclone This theory 
was not readily accepted by meteorologists, and Prof Bigelow, 
who has discussed all the ob ervalions rrceived by the U.S. 
Weather Bureau, thinks that they scarcely Confirm Mr Clayton’s 
conclusions. The author now examines Prof Bigelow's dis- 
cussion and points out that the oliservations really confirm his 
own statements 

Zoological Society, December 2 —Dr Henry Woodward, 
F.R S , vice-president, in the chair.— Dr Hans Gadow, F.R S , 
gave an account (illustrated by lantern slides) of his recent 
expedition to southern Mexico. He described the Valley of 
Mexico, and discussed the question of the axolotls and their 
metamorphosis. He also gave an account of his ascent of the 
Volcano of Orizaba, and of the two types of iierra cahente met 
With on the Atlantic and Pacific slopes, and pointed out the 
various phases of animal life met wilh in these different localities, 
— Dr Einar I^nnberg contributed a senes of notes, illustrated 
by photographs, of the variations observed in the elk in Sweden, 
more especially as regards the form of the antlers These the 
author classed in three groups — ‘‘palmate," “intermediate” 
and “cervine ” The last were comparable to the type lately 
described as Alces btdfordiar These differences, in the author’s 
opinion, were not attributable cither lo age or to degeneration, 
neither did they seem to indicate racial distinction — A com- 
munication was read from Mr R Lydekker, F R S , calling 
attention to a photograph of a skull and antlers of a reindeer 
obtained by Mr H J Pearson in Novaia Zemlia On account 
of the palmation uf the antlers ditfenng markedly from that of 
the known races of the reindeer, Mr I.ydekker was of opinion 
that the specimens belonged to a new race, which he accordingly 
named tafandus pearsom — Mr ][ R H(»gg read a 

paper on the Australian spiders of the subfamily Sparassin.ie. 
It contained descriptions ol twenty-five new species and a list of 
those previously known — A communicadon from Mr W F. 
Lanchester conifiined an account of the cruslaccans of the 
groups Anomura, Cirnpedia and Isopoda (marine forms) col- 
lected during the ** Skeat Expedition^' to the Malay Peninsula 
in 1899 -igoo — A communication from Mr F F EaidUw con- 
tained an account of the dragon flics of the subfamily Civna- 
grinnintt; collected during the “ Skeat Expedition” to the Malay 
I'enmsula — Mr K I Pocock described a new species of 
marine spider, discovered by Mr Cyril Crossland In Zanzibar, 
under the name Desi\ rr fcslandt — Mr Pocock also read a 
paper containing descriptions of twenty new species of harvest- 
spiders of Ibe order ()pilioncs from the souihern continents 
Two of these formed the types of the new genera Sorensenella 
and Lomanella 

Llnneati Society, December 4 — Mr Wm Carruthers, 
F R S , vice president, in the chair — Rev- John Gerard 
exhibited spccimena of a T’olygala from Cirasaington, in the West 
Riding of Yorkshire ; the plant has been named /* amarelhiy 
Cranl/ He also showed a monstrous form of GcHm rivaie^ 
Linn , from between Long Preston and Settle ; the terminal 
flower was apparently normal, but about one inch and a hilf 
below the calyx there appeared a whorl ijf about twenty pe a oif| 
members, on extremely long *' claws,” and surrounded by a 
aeries of leaf like liracts.~-Mr R Morton Middleton ah iwr^d 
an extremely well developed fascialed stem of asparagus. Dr 
George Henderson called attention to a passage in the Ge >ri;ics 
of Vergil (1 73 S£(/^ ), in which the poet, after recommending a 
system of fallowing, proposes ax an alternative means uf restoring 
the fertility of the soil that before taking a second gram crop 
the sod should be refertilised by planting it with a leguminous 
crop The Romans believed that those plants actually enriched 
the soil, especially if the roots were plemiful. It is rcmarkalile 
that recent discoveries regarding the nitrification of the soil by 
the roots of Leguminosae should have been foreshadowed 60 long 
ago. — The first paper was one by Dr Gilbert C Bourne, on some 
new and rare corals from Funafuti, based on material dredged 
off Tutanga at a depth of 200 fathoms. The only oculihid coral 
was Lophohtha tenuis, Moseley, previously only obtained at a 
depth of 375 fathoms , the present specimen is figured to correct 
the figure given in the Challenger report. Seven turbinolid 
corals were obtained, two being new to science, and figured from 
photographs ; one, a species of Trochocyathus, having several 
fossil congenera — Mr. E. A Newell Aiber gave a digest of his 
paper on the morphology of the flowers and fruits of the 




Xylotteum iecLion of Lonlcem. — Mr. C. B. Clarke read a 
paper, Note on Cartx To/mfeit Boott. The species was 
founded upon a specimen from the Columbia River, to 
which the author bad subsequently added three other planla. 
The author has redescribed the original specimen, and has 
described two of the supposed component forms as n^ 
species. — ApSper by Herr C. With, of Copenhagen, was briefly 
cnaracteriscd ^ Prof. G. B. Howes. F.R.S., on the Indian 
Phalangid^ contained in the Indian Museum, at Calcutta. The 
collecllOD was put into Herr With's hands to compare with the 
lypct of Thoretl’s species. With regard to the distribution of 
forms, the author remarks that the Indian peninsula and adjacent 
idandiB seem characterised by the presence of the subfamily 
G^reilinE 

Paris 

Acadeiby of Sciences, December 15 — M. Bouquet de la 
Grve in the chair. — On the presence of argon, oiide of carbon 
ana hydrocarbons in the gas from the fumaroles of Mont 
Pc lee at Martinique, by M Ilcnn Moissan. The gas, which 
was collected by M I^roix, emerged at a temperature of about 
400° C. Besides those gases which have been already mentioned 
AS present \n other volcanic eruptions, a considerable quantity of 
combustible gas was found, together with about o 7 per cenMbf 
argon. The percentage of carbon monoxide (1 6 per cent ) 
would render the gas very toxic, and it is possible that many of 
the deaths during the eruptions may have been due to this cause. 
— On the stability of equilibrium and the variables without inertia, 
by M. P Duhem, — Experiments on the duration of the germ- 
inating power of seeds preserved in a vacuum, by M. Emile 
Eaurent. Samples of seeds of various species of plants were 
kept in the dark in a vacuum, side by side with duplicate samples 
in air, and these were tested after intervals of two-and a-half 
years, five years and seven-and-a-half years. Fatty seeds appeAV 
to keep better in a vacuum than in air, but no general rule could 
he deduced from the other seeds, the results being variable, — 
Remarks by M le General Baasot on the Annuaire of the 
Bureau des Longitudes for 1902, — Perturbations independent of 
the eccentricity, by M. Jean Mascart — Observations of the 
Giacobini comet (1902 1/) made at the Observatoiy of Besangon, 
by M. P Chofardel. The comet appears as a small nebula of 
the twelfth magnitude, and has an apparent diameter of about 
45'' -^On ihc integration of a partial diPfercntial equation of the 
second order of the hyperbolic t)pe, with more than two inde- 
pendent viiriab1c<i, by M R d'Adh^mar — A method for the 
electrical separation of ihe metallic part of n mineral from its 
gangue, by M. D. Negreano — On aluminium fluoride, by 
M. £ Baud The pieparation of pure aluminium fluoride, 
AigFIg.ylljO, is described, and its thermochcrnical data de- 
termined — The action of boron chloride upon gaseous am- 
monia, by M. Joannis, — As previous researches on the reaction 
between ammonia and boron chlonde have given contradictory 
results, the reaction has been reinvestigated, especial attention 
being given lo the temperature of the reaction, which was kept 
at about - 70'' C. Ammonium chloride and boron amide appear 
to be the only products ; at 440° C , ihe latter compound 11 partly 
decomposed, tne compound Bo2(NH)t being produced — On a 
violet ammonio-manganese phosphate, by M. Fh Barbier — 
The sep-raiion of the alkalis from peroxide of manganese, by 
M H B’Ubigny. The alkali salts earned down by precipilaled 
peroxide of manganese, which cannot be completely removed by 
washing wilh boiling water, can be eliminated by a preliminary 
washing With a concentrated solution of ammonium nitrate — The 
diffusion of arsenic in nature, hy M. F Garngnu. The arsenic 
is obtained in the state of sulphide, which is then submitted lo 
Bunsen^a flAme reaction, in which a film is produced on porce- 
lain. It IS claimed that Quantities of arsenic of the order of 
000001 milligram can be detected and approximately estimated. 
Remarks hy M Armand Gautier on the preceding paper. In 
working wiih such minute quantities of arsenic as those mentioned 
by M Garngou, the extreme diflicuhy of allowing for the arsenic 
derived from Ihe gloss and reagents is pointed out, — On ^*benz- 
^nc-aeobenznic acjd and its derivatives,^ MM F. Freuoaler and 
de Labordene — On oxybenxylphosphinicacid, by M C Marie,^ 
On k new method of chlorinnuon of aromatic hydrocarbons, by 
MM SeyewetE and Bigt. The reagent used m the chlorination 
is the double compound of ammonium chloride and lead tetra- 
chloride By its aid, chlorine derivativee of bensene, tofoene, 
xylene, naphthalene and anthracene were readily obtained. — A 
cccldmic gregariin in Coleoptera, by M. L F. Blanchard. — On 
fbe evolution of the ocroiome in the spermatid of Notanecta, 
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by MM. J. Pantel and R. de SIndty. — Teleomitoila In 
QUithMiix by M, P. A. DangeEird.— On pholownlheois outside 
the organism, by M, Lnim Macchuil. Some facts in confirm- 
ation of the statement by M. Jean FriedeJ on the production of 
chlorophyll assimilation outside the plant. These researches 
prove that the principal agent in chlorophyll asslmilatian in the 
green plant, and also in the photosynthesis outside tne living 
organism, is an ensyme And that the chlorophyll pigment 
appears to act as a chemical sensitiser — The ripening of seeds 
and the appearance of the germinating power, by M. P Mae^. 
— On the rd/e of vortices in wind erosion, by M Jean Brunhes. 
— On the ocean current near the Landes coast, by M LA. 
Fabre. — On the origin of the transversal break of the Kosva [North 
Ural), by M. Louis Duparc — The rapids m the river Kosva 
are due to an old synclinal more or less orthogonal to the 
direction of the folds. —On the deposits of phosphate of lime in 
the Belemnites chalk, by M N de Mercey — The influence of 
catalytic agents upon the working of the organism spermine, 
cercbrine and chloradrenal, by M. AlexancTre de Poehl. — The 
diseases of organic demineralisation : plasmatic anaemia, by 
M. Albert Robin. 
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THE UNIVERSITY IN THE MODERN STA TE 

A mong the many documents prepared by Principal 
Sir Oliver Lodge in relation to the development 
of the University of Birmingham, there are more than 
one of which the interest is by no means merely local. 
Of these, the pamphlet entitled "Survey of the Sciences,” 
which forms an appendix to a paper on University De- 
velopment, IS of especial importance at the present time^ 
for we are glad to know that the belief that the weak- 
ness of our universities must lead to national weakness 
in several directions is growing with a rapidly accelerating 
pace 

It may be long in this slow-moving country before the 
influence of Drain-power on history is recognised as fully 
as the influence of Sea-power has been, thanks to Captain 
Mahan, but undoubtedly it will be bad for our future if 
much more lime is lost. 

While Sir Oliver Lodge has been investigating the 
"needs” of Birmingham, similar inquiries have been 
made elsewhere, and we have received from the Clarendon 
Press a statement of the " needs ” of Oxford. We are glad 
to see that the Times^ m a sympathetic article, goes to 
the root of the matter in staling that "if the pocket of 
the millionaire is closed, the pocket of the nation must be 
opened.” Our eleven universities are competing with 
134 State and privately endowed in the United States 
and twenty-two State endowed in Germany English 
private endowment is much less than lo per cent of the 
American endowment, and the German Stale gives to 
one university more than the British (iovernment allows 
to all the universities and university colleges in England, 
Ireland, Scotland and Wales put together These are 
the conditions which regulate the production of brain- 
power in the United States, (iermany and Britain re- 
spectively, so far as Universities are concerned, con- 
ditions which Sir Oliver Lodge proposes to face as 
manfully as he may. His paper on the " Survey of 
the Sciences” runs as follows — 

In a recent pamphlet I considered the question of the relation 
of the University of Birmingham lo its central and suburban 
sites, with a view of determining what recommendation should 
be made to the Council concerning the Departments which 
ought to migrate and the Departments which ought to remain 
1 was able to arrive at some judgment on the matter except in 
connection wilh'Die Faculty of Science, and there the problem 
became so compli^cated that it was necessary to make a survey 
of the sciences in order to get the material on which to form an 
opinion This survey is now printed, not only as an appendix 
lo the former paper, but because it is hoped that it may be 
useful for other purposes , especially 1 hope that it may be of 
interest to thoM who are able to help financially in the forth- 
coming great educational development of the future, enabling 
them to realise the immensity of the area which we attempt to 
cover, and the largeness of the sum whKh could be properly 
invested in amiable buddings and equipment and in endowment 
of staff. Our position is such that if some man of power thought 
fit to exercise it by entrusting ua with a sum of five millions for 
University development, it could be well and properly 
employed ; ‘ nor could such an investment fail to exercise an 
exiraordinary influence on the progress of the country 
Hitherto the ideas of this country in education and scientific 
research have been conceived on ■ wholly inadequate scale, 

^ 1 Sm “ Concludlog Bxplafuilon.’' 
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and without proper apneciation of the vast extent of territory 
over which a rn^om UnlverBily is called upon to preside. 

Let us, therefore, now run over the pure sciences, and trace 
the collateral branches and practical applications with which 
they are most allied ; taking them in alphabetical order, and 
enumerating only those sciences with which we ourselves nt 
present in some degree attempt to deal 

Anatomy i— is clearly so closely allied to professional medi- 
cine as practically to have drifted out of general culture ; 
though It IS to be remembered that it is m touch with l-ine Art 
on the one side — and a course of lectures on Arti'ilic Anatomy 
is annually given by our Professor or our T.ecturer at the School 
of Alt— 'and on another side it is in touch with the sciences of 
Anihhoi'oj oi.v and Ethnology At the present time the 
course of lectures and practical instruction in the subject of 
Anthropology, laid down in the Calendar as an optional subject 
for Degrees in .Science, is under the charge of the Professor of 
Anatomy, who has made a study of this subject and of 
Ethnology, particularly from the side of Prehistoric Archaeology, 
and on two occasions has given courses of lectures on these 
subjecls, though at the present time the plant possessed for 
their leaching is not large He possesses a collection of lantern 
slides of an ethnological character, also q private collection of 
stone and metal implements, and the Summers-Freer collection 
IS now displayed in his department ; with it will shortly be ex- 
hibited — as a loan from the Creological Department to which it 
belongs — ihe Seton-Carr collection of early Egyptian stone im- 
plements , and I here is, besides, a small collection of Palieo- 
lithic and Neolithic implements in the Geological Museum. A 
case of similar implements is in the City Museum, and there are 
a number of ethnological objects, some of considerable interest, 
in the Aston Hall Museum, which might, perhaps, become 
available some day for the purposes of the Unnersily 

On the practical side of colonial tlevelopmcnt modem 
Ethnology is a subject not alingclher to be lost sight of, 

Ar<luioiO(W — A study of the past from relics and monu- 
ments and excavated sites skilled interpretation of which 
enables us to reconstruct the Ufe of ancient times, Our present 
Lecturer in Greek has made a special study of (ireek 
Archreology 

BntANY — Studied with us parlly for its own sake as a 
department of Natural History, allied to Horticulture and 
(lardening generally, and also from the paint of view of 
Vegetable Physiology This science is the foundation of much 
of Agriculture, of J''oresitry, of Materia Medica, of Timber and 
Plant diseases, the Fermentation industries, and of many human 
diseases It is allied on its morphological side with Paleonto- 
logy Gti its Physiological side it is largely dependent on 
Physics and Chemistry 

At the present time it is not now taught as a separate subject 
in the medical curnculuin at Birmingham, but aumittedly only 
because the course is so crowded that something had to give 
way. 

Chemistry — This gigantic science branches out in every 
direction Almost every manufacture is more or less directly 
concerned with it, and as a pure science it is a most important 
branch of Natural Philosophy in alliance with Physics. 

In many places there is a Professor of Us Inorpanic and 
another of ns Organic division : in Germany it is still further 
greatly subdivided, even from the point of view of the pure 
science, Flourishing departments of the new and growing 
science of Physical Chemistry exist at Leipzig and at other 
German and Ameiican Universities, in furtherance of pioneer 
work begun at Amsterdam and Stockholm 

As to the applications of Cliemistry, they arc almost too 
numerous to inenlion, and every one of them demands the full 
lime and special knowledge of an expert. At present we have 
only attempted Brewing and Metallurgy 

A training in elementary chemutry, both inorganic and 
organic, IS universally recognised as an essential ingredient in 
the training of a medical student. 

And recently Chemistry has allied itself, on the fermentation 
side, with a branch of Biology, through the discoveries of the 
great chemist Pasteur^a subject m which our present Professor 
and his wife are eminent. 

Economic SciRNCE . — is a branch of Sociology or the theory 
of Politics, of which we have recognised the commanding im- 
rlance, on one of Us many aideS| by arranging that there shall 
hereafter constituted a Faculty of Commerce In the hands 
of our present Professor there is no fear lest either the term 
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Economici or the term Commerce shall be interpreted too 
narrowly: the two will be welded to ’some extent into one, 
and gradually it Is to be hoped that the treatment of these sub- 
iecte of national moment can be established on a sound and 
broad educational basis. 

EDUCAnoisf or Pedagogy. — The science of l^ducation is 
coming to the front of practical politics in a most impressive 
manner just now. All that we attempt in this direction at 
present IS the Training of a limited number of Primary Teachers, 
both men and women . a department which constitutes a success- 
ful and promising beginning of a most important work. But 
some part of the barrier between pnmary and secondary educa- 
tion is shortly to be broken down, and the Government is 
wisely going to insist on a training for Secondary Teachers also 
It ia important to remember that, for this work, teaehing 
must be provided in a,ll departments of ordinary know- 
ledge, and by no means , in the Arts subjects alone ; though 
those no doubt constitute the backbone of the course. Also 
that methods of teaching the substance of Science (including 
Mathematics) and Modern Languages, in schools, are less 
developed and systematised than are the disciplinary methods 
for drilling in Ancient Languages, Euclid and Algebra. A 
Professorship is necessary if we are to enter into elTeciive rela- 
tions with and duly to Influence secondary schools 

Enginurrino — This science is, even more than chemistry, 
overweighted with its own applications ; so that there is a 
tendency to regard it solely as an applied science Hut it has 
a large and most important pure-science aspect, too , and on 
Ihis side may be considered to consist of Applied Mechanics 
and Physics ; meaning by that, such subjects as Thermo- 
dynamics, Elasticity, Strength of Materials, Theory of 
Mechanism, and much else , not to mention the enormous sub- 
ject of Electrotechnics— the foundation of Electrical and Tele- 
graphic Engineering ; in fact, the ground to be covered is so 
large that but few Physicists are competent to treat the whole 
science adequately from an engineering point of view, and so a 
good deal falls to the province of the Professor of Engineering. 
At the same lime a thorough knowledge of the groundwork of 
the pure Science of Physics and Mechanics is essential to 
the training of every engineer who aspires to rise to the higher 
ranks of his profession. 

We have only to run over the aspects of Civil Engineering 
in Itslimited customary sense- -Bridges and Tunnels, Reservoirs, 
Canals and Railways , and then to remember Marine Engineer- 
ing and Military Engineering — to recognise that the whole sub- 
ject IB obviously gigantic. It alone could cover the whole site 
«nd employ a dozen professors 

Geology — The great science of the earth’s crust claims to 
deal with the constitution and history of the earth as a whole, 
It is in touch on the one hand with Astronomy — a science which 
at present we do not here attempt — with GKociHAPiiv, a science 
which has many aspects,, both on the side of nature and on the 
aide of the distribution of man, which are dealt with to a con- 
siderable extent by our present Professor of Geology — with 
Mineraiogy, which he also treats — with PaL'Foniology. ihe 
Botany and Zoology of the ancient world, in parts of which he 
is a world-knoWn aulhonty— with Physics and with Chemistry, 
more especially perhaps with Physics, for many of the problems 
are the physics of the earth’s crust. All this on the pure science 
side. 

On the side of Applied Science it is in obMou sly close con- 
nection with Mining, with Civil Engineering, with Water Supply 
and with Agriculture 

HispTory : — the science of humanity in the past, is closely 
allied with Sociology and Economici ; it is often treated in a 
more literary manner than most sciences, and hence is some- 
times taken for a time by a Professor of Literature ; but never 
satisfactorily so The whole range of ancient and modern 
history, of events and institutions and of constitutions, is Urge 
enou^ to , demand the attention of several speculists, if the 
ground is to be adequately covered. 

On its practical side it has close relation with Law and with 
Commerce 

Maihrmatics ' — the science of number and form, in its 
elementary stage, is an essential ingredient in ail education, and 
hence is partly aiiociated with the Faculty nf Arts. In its 
higher stages it is euential lo the Engineer, and 11 becoming 
necessary to the Chemist ; and for these purposes a ihore 
Itfamedlalely piactical oonkia, > proceeding more quickly over >the 
radlmcDbary' poftloni, is' doored. In still hi^er stages it ii 
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essential to the Phvsicist, the Astronomer, and the Natural 
Philosopher generally. And m its highest stages it constitutes 
a pure science of Unexampled beauty and perfection 

The so-called Applied Mathematics, or Theoretical Mechanics, 
is closely allied with, and, indeed, trenches upon the mathe- 
innticai side of Phvsics ; and there Is ample room for two or 
more professors of the diderent branches of Mathematics borne 
day this statement will become practical politics 

Medicine ; — is the only science which at present is adequately 
treated in England. A five years' course U devoted lo its 
acquisition , and it is subdivided into a proper number of 
constituent parts, each dealt with by a special Lecturer. 

Besides the three great sciences Anatomy, Physiology, Path- 
ology, with which last at present the developing new science 
ijf Bacteriology is associated, there are the great practical Arts 
of Medicine and Surgery, together with the several branches 
cfllled respectively Hygiene, Therapeutics, Materia Medica, 
Midwifery, Gynrecology, Forensic Medicine, Toxicology, Men- 
tal Diseases (the Pathological side of Psychology), Ophthal- 
mology, each with a special Professor Besides these we might 
have a Lecturer on Diseases of Children, another on the Ear 
and Throat ; and we have seven Lecturers in Dentistry, a branch 
in which we give special degrees There is also Pharmacy, 
including the training of Pharmaceutical Druggists, a branch of 
work we have not yet undertaken, but for which there is some 
demand. 

Medicine therefore is a model according to which all the 
great sciences should be subdivided and conquered ; and to some 
extent it is coming Lo be so in Germany This country is 
Ignorant of Science and the administrative and commercial 
classes are not yet awake to its value 

Pathology <— This viially important science used to consist 
wholly, and still consists largely, of post mortem operations and 
the study of fresh morbid specimens, with the object of throwing 
light upon the processes of disease , so that an essential ap- 
pendage to the subject is its museum of morbid preparations , 
which indeed subserves also many practical branches of Medicine 
and Surgery 

A go(xi Pathological Museum is one of the most valuable 
assets of a Medical School, and has been found to be a powerful 
factor in atlracting students, as well as in maintaining the 
inierest of medical practitioners, to whom it may be a consider- 
able aid in difficult cases. 

Nowadays the science has been illuminated and almost 
revolutionised by the discoveries of Bacteriology ; and it 
bids fair to achieve for humanity the greatest service which on 
the terrestrial plane can be arcomplished, viz , the earlier and 
surer recognition, the intelligent treatment, and ultimate removal, 
of many forms of disease 

The science is allied to Physiology, to Chemistry, lo Zoology, 
and to Botany, and it is the root principle of Medicine and 
Surgery. 

Its researches seem likely to open up the tropics lo white 
habitation, thereby greatly enlarging the effective extent of the 
earth’s surface; and, if it progresses as it has recently been 
doing, it 18 to be expected that the average duration of human 
life everywhere may be largely and efficiently prolonged 

Physiology — This splendid science deals largely with the 
functions of the human body in health — indeed with organic or 
vital functions generally, save that those of the lower animals 
and of plants arc generally relegated to the special sciences of 
Zoology and Botany. It is the Physics and Engineering and 
Chemistry of live machines It is closely connected with 
Anatomy, which concerns iUelf with the discovery and enumer- 
ation of the structures themselves ; and on the practical side it 
manifestly is closely related to Medicine, For a due under- 
standing of the functions of the heart, the liver, the muscles, 
the lungs, the viscera, the nerves, the brain, the kidney, the 
Btomach, the glands, the eye, the ear, and the other organs of 
the body, is essential to their proper treatment^ whetner by 
hygienic precautions or by retn^ial dru^s ; just as an exact 
anatomical knowledge of tbeir position u the foundation of 
surgery. 

The microBcopia branch of Anatomyr called Histology, tbe 
science of the minute structure of the tissues, is generally at 
present dealt with by the Physiologiit, doubtless because these 
parts are intimately concerned with the buBioesi of secretion 
a^ with vital fonctions generally. 

. It has recoDtly been customary to equips the Phyiialogist with 
a quantity of elaborate Physical iitstruncntat chicny for a special 
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study of the pbenomena of nerves — in which of late years many 
diBcoveties have been made. The eiecLikcal concomitan t of 
nervous action have been found very helpful in elucidating the 
proceuea and determining their true relations, even if they do 
not turn out to be themselves an essential part of the process , 
and accordingly the science demands extensive and expensive 
equipment. 

From the side of the brain and nervous system it is related to 
the analysis of mental functions in Psychology. 

Physics —Of the science of Physics I dare hardly trust 
m)Beirto speak suffice it to say that it is the chief part of 
Natural Philosophy, the science which covers everything except 
the treatment of life and mind, and it underlies every other 
science It seeks to explain the phenomena of Chemistry and 
of Physiology, so far as can be done without trenching on 
the domain of Biology It is closely allied to Astronomy, it 
measures sizes and distances, and the chemical constituents of 
the heavenly bodies It is concerned with all exact measure- 
ments, with weighings and gaugings and surveyings, nil geodetic 
operations, and a great part of Navigation It includes 
Meteorology, which is the physics of the atmosphere \ it deals 
with Heat and Light, and Sound, including ihe iheory of 
Music, with Magnetism and hleclnciiy, with waves and vortices, 
with the flow of fluids, with the elasticity nf solids, with the 
theory of gases ; and it is the foundation of li^ngineering 

On Its practical side it has blossomed in every direction 
witness the pump, the barometer, the telescope, the microscope, 
the photographic camera, the steam engine, the telegraph, the 
electric motor, the electric light, the X-rays , less obviously m 
a multitude of other directions 

On its theoretical side it is tlie most advanced and extensive | 
of the whole of the family of sciences , and a much larger slafT 
IS necessary if we are to occupy its territory in even a moderately i 
respectable manner ' I 

In the department of exact measurement and mathematical ' 
electrical theory our present Professor of Physics has made for 
himaeU a world-wide reputation ; and the limits of discovery in 
a science like this are controlled more by the lack of time and 
of material equipment than by almost anything else 

Phiioick^y — the scientific treatment of language a com- 
prehensive subject which ranges from a coenpetent understand- 
ing of the derivation of words to an interpretation of lliero- 
glyphicB and of Cuneiform inscription^, to Paleography — or the 
study of Ancient Manuscripts It is thus allied on one side to 
History, Sociology and Folklore, on another side to Ethnology 
and Arcli.i'ology It welds languages into families, and traces 
their iclationships, and on its piRctical side is a necessary 
element in the thorough study of any modern language It is a 
subject in various departments of which our Professor of Classics 
and Lecturer in Latin arc experts. 

Psychology ' — may be regarded as the highest of all the 
biological sciences, being the theory of mind and of mental 
operations in general ; m another aspect it constitutes the ' 
fiindamentBl substratum of knowledge, being the study of the I 
processes by which we recognise the external world, and all the j 
fads dealt with by other sciences - it is a study which on its 
practical side is closely allied with Education, which so far as it 
IS scientiflcally based must rest upon it In recent limes ex- 
perimental methods have been applied to the simpler mental 
operations, thus giving to the subject increasing definiteness and 
precision , and a large extension of knowledge is being fore- 
shadowed in thh direction by the labours of a few, as yet 
hardly recognised, pioneers. 

Moral and PoUttcnl Philosophy — On the theoretic side 
Psychology lies at the base of any sound treatment of the 
phenomena of will and conduct, the relation of the individual 
to his social and political environment, the meaning and bearing 
upon human life of legal and Slate organisation. The treat- 
ment of these Bubjects has attracted the best minds at the 
highest stages of social development, both m ancient and 
modern limes, from Plato and Aristotle to Johh Stuart Mill and 
Henry Sidgwlck. 

Logic and Metaphysics ^ — On still another side Psychology is 
an introduction to Logic, the science which seeks to analyse 
the processes followed by the reason alike in ordinary afioirs 
and m the more iaiiiiliar kinds of scientific irivestigaUon, and 
while offering a practical discipline m logical method and the 
conduct of the understanding leads in turn to Metaphysics 
orGhnMl Pbilolophy; whidi may be defined as the examin- 
ation of th^ f elation of the forms under which we know the 
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world around u9 — matter, motion, life, intelligence, art, science, 
rrligion— lo one another, to reality in grncial, and (under the 
name ThkoioC.y) lo the Divine Mind 

Zool ooy — The study of animal lift, froiii the lowest anxtba 
to llie highest mammal On the practical side Zoologists are 
sent out by the Colonial OfTicc to Ceylon to renovate the 
OyMcr and Pearl Fishery iherc ; by County Councils to study 
and improve the conditions of the ^ea hshing industry round our 
coasts. The science has an important lieanng on many of ihe 
operations of farmers, beekeepers, pigeon fanciers and veterinary 
surgeons ; and in ihe United .States a knowledge of m.iny 
zoological facts, relating to sheep and cal Lie, as well as lo 
blight, the Colorado beetle, potato-bug, and such like pests, is 
disseminated among farmers by a senes of pamphlets issueil by 
the United Slates Department of Agriculture Zcutlogisls are 
beginning to take their part also with the botanists and patho- 
logists in the extermination of malarial and tropical disease, in 
which a knowledge of ihe life history of ihe mostjuito and such 
like insects is so important ; and already it is coming to be more 
than suspected, especially in the light of South African enteric 
experience, that flies and other household insects are 5pecific.i)ly 
dangerous, Loo 

A knowledge of Elementary Zoology, or at least of Com- 
parative Anatomy and Physiology, 19 insisted on in every 
medical school 

The science of Zoology is aometimcs sneered at as having to 
do with grubs, and butterflies, and snails , and so it has , but, 
though It has made no adequate beginning as yet, the greatest 
of problems lies before it— or before it and Physiology together 
— in the future, viz the elaboration of a theory of the nature 
of life and death 

CoNLltlDlM. EXTIANAIION 

In venturing to name earlier m this pamphlet (see p, 193) 
such a sum as h\e millionsj I have had in view certain consider 
alions which it may be well lo set forth 

First It has been found that the Carnegie donation to Scottish 
Universities is insuflicient to attain its objects, and already it 
appears likely that it may have Lo be doubled 

Next It 16 well known, and indeed painfully familiar to all 
who have to do with administration, that every new department 
started, and every new building erected, means an increase of 
current expenditure and a drain upon resources Expenditure 
IS called for on behalf of rates, portenng and cleaning, healing 
and lighting, maintenance, depreciation and supersession of 
equiyiment, and materials for experiments and processes. There 
are also annual grants to be made to the Library, Lo the various 
Laboialones and Museums, and lo departmental Libraries 
Then there is a large disbursement fur salnnes of demonstrators 
and curators and assistants and technical instructors. All these 
expenses come out of revenue, and are probably liest 

provided for by the income derived from fees, and from 
the contemporary support of County and other liodies 

so as to preser^c dependence on the interest oi the 
living .generation But it is highly desirable to keep 

fees low — not by any means to abolish them, but to keep 

them low — ao as lo bring higher education within reach of all 
who are able to make use of it a number which, with the 1111- 
provement of schools, will probably be rapidly increasing 
Hence It IS proEible that the above-mentioned items of annual 
expenditure will absorb the whole of the ordinary annual in- 
come and leave nothing for the payment of the chief Professors 
and Lecturers. Everywhere it has been found essential that 
chairs shall be endowed, so as to put them on a permanent and 
substantial basis; moreover, it is vitally important to be able to 
attract the best men, wherever they are to be found. At the 
present lime it is not usually possible to compete with other 
places for the best men unless we can bfTcr a sum comparable to 
1000/. a year, and in some subjects more. 

An invested million will therefore on the average relieve the 
annual income of the stipends for 30 principal chairs There 
must be a Urge number of Lectureships, or subsidiary and 
supplemental chairs, and 60 of these at 5^^^- each could be 
provided with the second million. 

The buildings already in progress on the new site are to cost 
more than a quarter of a million, and thq remainder of what 
has been sketched out and actually contemplated will cost ‘the 
other three-quarters. Another half million at least will be 
needed to equip them properly, 
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The older or centre] aite will elso need conslderablB enJaKee- 
ment, and fresh buildiogB should rise there. Half e inUlm 
may be set aside for ultimate building and equipment on and 
near the Mason College site 

Four out of the five million<i are thus accounted for ; the fifth 
is intended for a real attempt at scientific research in all 
departments. A fund by which men could be Soit to any 
part of the world ■ to study tropical diseases, or Ssheriet, 
or mining possibilities— to investigate either nascent indus* 
tries or injured industries of any kind , a fund which could 
equip research laboratories at home, and could defray the ex- 
pense of researches undertaken on a large or engineering scale, 
so as to bring in rapidly some practical results. At present there 
are men who perceive how many things could be reformed or 
improved, whether in purification of the atmosphere, or in nove( 
mc^es of locomotion, or in many other ways ; but they lack 
the means to demonstrate their plans or to try experiments 
Manufuturers and Municipalities Bomelimes try experiment on 
a very extensive scale indeed — a really commercial scale — and 
in case of failure the resulting experience is over dear The 
endowment would not allow experiments on such a scale as 
that , considering the variety of subject, the amount available 
for each would permit of no extravagance. Some of the ex- 
periments undertaken would undoubtedly fail, yet the success of 
a few would far more than compensate for the failure of many, 
and the activity could not but conduce to progress 

The fund would have to provide, not only the necessary 
appliances and assistance, but it would endow fellowships for 
post graduate study, and would attract workers from many parts 
of the world, and certainly from the Colonies. 

One Principal could not possibly supervise all the multifarious 
activities which we have thus supposed may some day be called 
into being. There would have to be a Research Principal 
(whatever he might be called), to organise and superintend the 
scientific and post graduate study ; a Technical Director, in 
touch with all the technical departments ; and an Educational 
or General Head, to supervise the general scheme of ihe 
College in all its various avenues to a degree, and to take a lead 
ID whatever conduced to general culture. 

If the scheme is lavish it represents lavishness in the right 
place. It iB the kind of lavishness for which the nation is 
waiting — one of the few kinds of which hitherto it has been 
afmcL 

lliere ii that Ktltereth but yet increaBeth 
There M Ihnt wiihholdeih more than m meet, but 
It lendeth to poverty." 

These lines refer not to individual wealth alone, but to 
National wealth also. We have failed to make the most 
hitherto of the brains and energy of our more able and 
specially-gifted youth, but have cramped them by the necessity 
of earning a living ■ a process wholesome enough for ihe in- 
dividual, and right for 999 nut of every thousand, but for the 
remaining one far less repaying to the Commonweahh than the 
special service which he could render, if set free and encouraged 
by suitable surroundings for a few years of research, fol- 
lowing on a thorough educational preparation Not all of 
these would justify their selection - nine-tenths of them even 
might do only moderately well , but the discoveries of the select 
tenth would be of incalculable value. The world has been 
wasteful of its genius hitherto. It thinks too facilely that people 
exceptionally endowed will struggle to the front somehow. A 
few do, but a number do not ; the conditions are not favourable ; 
and the Rtruggle for existence, though duubiless a sLimulaiing 
training for the hardier and sturdv virtues, is not the right 
atmosphere for the delicate plant called genius Different kinds 
of treaCroent are suited to different characters, and the hot- 
house plant will not thrive in bracing arctic air. 

From the Trust Deed with which Mr. Carnegie has endowed 
a research Institution at Waabm^n with ten million dollars, I 
extract the following altogether admirable statement of 
"flimj'* — 

1 — To promote original research ; paying great attention 
thereto, as one of the moat important of all departments. 

'* 2 — To discover the exceptional man in every department of 
study, whenever and wherever found, inside or outside of 
schools ; and to enable him to make the work for which he 
seems specially designed his life work. 

"6 — To ensure the prompt publication and distribution of 
the resulta of scientific inveshgalion ; a field considered highly 
important 
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. . . The chief PMFMe ttf Che founder being to leeilre 
possible for the United Stakee nf America leadership Id IIm 
domain of discovery, and the utilisation of new force! for the 
benefit of man.” 

MUTUAL AID. 

Mutual Atdf a Factor of Evolution. By P Kropotkin. 
Pp. xix + 348. (London Heincmann, 1902.) 

T his book is undeniably readable throughout. The 
author has a creed which he preaches with all the 
fervour of genuine conviction. He is anxious to make 
converts, but his zeal never leads him to forget fairness 
and courtesy. Those who disagree with him may learn 
much by studying the book. 

The line of argument is, briefly, as follows. In the 
case of animals, there is very little evidence of any 
struggle for existence among members of the same 
species, though plants, beyond all doubt, jostle their own 
kin out of existence Animals are, as a rule, banded 
together for mutual protection, and those that have the 
best organisation for mutual defence are those that 
thrive best Such species are represented by large, 
often by countless, flocks. Those that are least sociable, 
such as the great carnivores, are far less vigorous, to 
judge by their small numbers, and barely hold their own 
The term “struggle for existence ” should not, therefore, 
be used in a literal sense, as if there were an unceasing in. 
ternecine war between the members of the same species, a 
limited amount of food available and no individual able to 
dispel the cravings of hunger except by robbing his own 
kin and reducing them to starvation So far from this, we 
see mutual aid almost everywhere There is a struggle 
for existence, but only in a wide, a metaphorical, sense. 
There is at normal times plenty of food, and there is, 
therefore, no need for fighting among the members of a 
species Rats are a painful exception, and the cries of 
distress that come (rom cellars tell of their fights 
and their cruelty. 

Turning to men, we find that mutual aid is, or at 
any rate has been in the past, even more genera] 
than among animals Among savages, mutual aid is 
the chief factor in evolution The individual is never 
isolated, but is one of a clan. Among barbarians, we 
find the same tendency to sociability and cooperation, 
but historians, by dwelling exclusively on wars, have 
misrepresented the facts. When the clan broke up, men 
formed village communities. So unwilling were they to 
fight that they got soldiers to protect them, and m many 
cases became the slaves of their protectors. The nsk 
of this led to the growth of the medicsval town , it was 
a union of several village communities for defence against 
marauders. Within the larger community of the toi^n 
were smaller associations, tfiie guilds. In these medizval 
towns, the arts flourished to an extraordinary degree. 
Sometimes leagues of free cities were formed, and held 
their own against all enemies. But in time these little 
homes of freedom disappeared The big centralised 
State arose and crushed out those smaller communities 
that existed for mutual help. Within the State has 
sprung up an individualistic civilisation, but even now 
there is an enormiws amount of mutual help. There are 
benefit societies, cooperative associations, trades’ unions. 
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Moreoveti the poor have the habit of constantly helping 
dtie another in all their troubles. 

In every line of the book you see the eagerness of the 
writer to make the lives of men happier So zealous is 
he that he attributes to the lower animals a benevolence 
similar to his own But has he correctly represented the 
struggle for existence ? It is true that he partly succeeds 
in making good bis first contention, that there is not 
much evidence of a fratricidal struggle between members 
of the same species Still, there is a great deal more 
than he would have us imagine. Rats, he owns, are sad 
offenders Can we be sure that the same spirit does 
not show itself among other animals when a crisis comes ^ 
And crises, though Prince Kropotkin does not allow it, 
are all-important from the point of view of natural 
selection. Do not cattle in tune of drought trample each 
other to death in their efforts to get what water remains 
m a pool here and there ^ Do they not, even m normal 
times, prod with their horns and bully a weakly member | 
of the herd ? Mr W H. Hudson, a most unwilling 
witness, testifies to this. Even maternal affection is ' 
strictly subordinated to the needs of the species, I have 
recently heard of a well-authenticated instance of a kid 
which was being gored to death by its mother because it 
was weakly, and it was only saved by being removed 
from her Pigeons are very affectionate towards their 
young, but as soon as the young are able to fend for 
themselves, the affection comes suddenly to an end, and 
IS often succeeded by a strong tendency to tease and 
worry. 

Prince Kropotkin tells of crabs that worked hard 
and long to put one of their kind, that had got over- 
turned, right side uppermost. This is indeed a remark- 
able phenomenon, hard to parallel even among animals a 
great deal higher than crabs Swans will drive their 
young away from their pond Eagles will not tolerate 
rivals within a certain radius of their nest Besides this, 
there is sexual selection, which often takes the form of 
selection by battle. 1 have read Prince Kropotkin's 
book from cover to cover, and find no mention of the 
habit, so common among males, of fighting for supremacy 
In the index there is no reference to it Yet sexual 
selection is an important form of natural selection ; its 
total omission is extraordinary 

Prince Kropotkin certainly succeeds in showing that 
mutual aid is very frequent among members of the same 
species. Probably Darwin underrated the amount But 
it is because ihey have formidable enemies that they 
assist one anotHer. In fact, the struggle for existence is 
all the keener because they are formed into troops or 
armies. Mutual aid cannot "eliminate competition" 
(p. 74)- True, It dignifies and ennobles it, but it makes it 
more intense. Whatever vigour any species possesses 
results from competition. If civilised men are stronger 
than barbarians, it is not because they suffer less from 
competition. The civilised races have gamed their 
strength in the stress of the struggle for existence, and 
they retain much of it because there is still a struggle 
agaiost coMi want and disease. The struggle against 
physical conditions is the only one that Prince Kropotkin 
recognises as normal and natural. As for lions and tigers, 
he deprecates their existence ; in his eyes, they have no 
VO. 7731, VOl,. 67] 


t(USon Yet they may claim the credit of having 

de\ eloped the habit of mutual aid among the ruminants 
What need for mutual defence if there are no enemies ? 
Birds of prey in the same way have fostered cooperation 
among the members of the species on which they make 
their raids 

As to the comparatively small numbers of the car- 
nivorous animals, we need not attribute this, as our 
author does, to their want of cooperation It is .1 ques- 
tion of food supply Plants are more abundant than 
animals because they live on inorganic food, and th-at is 
plentiful. All animals require protoplasm that has been 
prepared for them by vegetables This introduces a limit- 
ation of the food supply. The flesh-eaters must have it 
still further prepared by the vegetable feeders Were 
there yet another class of animals that could subsist only 
on the flesh of carnivores, they would be still fewer in 
number than the class on which they preyed Prince 
Kropotkin seems unaware of the influence of one species 
upon another. The keen eye of the falcon and his 
splendid swoop have necessitated counter developments 
in the species among which he seeks for his victims 
Mere physical conditions, seldom changing, would never 
have brought about the evolution of the noblest forms 
of life This could only be achieved through the inter- 
action of competing species. The advance of one — the 
gain of keener sight, of greater speed or greater courage 
— has necessitated a corresponding advance in others 

Prince Kropotkin's failure to grasp this prevents him 
from understanding the growth of civilisation. His 
creed docs not allow him to understand that the clan, the 
village community, the medueval city, all derived their 
vitality from the fact that they had enemies to contend 
against. War necessitates loyalty and cooperation, as 
our author, at least in one passage, owns, and yet he will 
not allow that it has played any good part in evolution. 
The passive friendliness of all law-abiding citizens to- 
wards one another and the eflicicney of the police prevent 
cooperation from being ^vhat it once was. It is only the 
largest cooperative association, the State, that can evoke 
enthusiastic loyalty and devotion, and this is, obviously, 
because nations have not yet done wiih war If the law 
did not prevent active hostilities between trading Asso- 
ciations, we should soon see institutions similar to the 
medi.cval cities arising Moreover, our philanthropic 
principles hinder us from bringing that pressure to bear 
upon the idle and conupt which was essential to the 
successful working of the old guilds Prince Kropotkin 
tells us that " the craft organisation required, of course, 
a close supervision of the ciaftsmcn by the guild.” An 
idle member might be ejected, and his fate would, 
probably, be far worse than that of the modern idler who 
tramps from workhouse to workhouse It is not in 
benevolence we fail so much as m the sternness that is 
wanted for the proper ireatment of the dregs of society. 
There are many persons whom society can only help by 
compelling them to help themselves. And such drastic 
measures Prince Kropotkin does not seem to recommend. 
He would abolish individualism. But how would he 
make the loafers, who will not work for themselves, 
bestir themselves on behalf of an association ? 

I F W H. 
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THE FORESTS OF UPPER INDIA 
Ths Forests of Upper India and their Ink \bitants. 
By Thomas W. Webber Pp xvi + 344 ; with 2 maps. 
(London . Edward Arnold, 1903.) Price 12 j. 6^ net. 

T he title of this interesting book is somewhat mis. 

leading. In the Brst place, the author deals with 
only a fraction of the forests of Upper India, namely 
those of the districts of Kumaon (with a visit to 
Thibet), Gorakhpur (with a dash into Nepal), Jansi, 
Bundelkund, and the northern part of the Central 
Provinces In the second place, he gives far more in- 
formation regarding the inhabitants, whether men or 
animals, than of the forests themselves Indeed, the in- 
formation regarding the latter is very sketchy and not 
up-to-date. What the author does say m this respect 
refers to a state of things existing some thirty-Bve to 
forty years ago, and we have now far more complete 
accounts than those contained in this volume Nor is 
the information in this respect always very accurate. On 
p. 38, for instance, he gives the area of the Kumaon 
hill forests as 15,000 square miles, while the whole dis- 
trict in which they are situated is given as 150 miles long 
and 100 broad, which also comes to i 5,000 square miles, 
At p. 1 84, on the other hand, the area of forests surveyed 
in Kumaon is said to amount to 1074 square miles 
Again, at p. 41, it is stated that the silver Br grows on 
the northern slopes at an elevation of 12,000 teet, whereas 
that IS practically the upper limit, the tree being usually 
found between 8ooo and 12,000 feet. On p 194, the 
author says that Sal is found in the Mysore hills and 
Tenassenm. This may have been believed Bfty years 
ago, but It has long since been found that the southern 
tree is not Sal, but another Dipterocarp Of Deodar, 
the most important tree of the Himalayas, we hear very 
little. 

The information given of the forests serves, as a 
matter of fact, only as a frame, into which the author 
places the description of his travels, shikar, or sport, 
and enumeration of animals which he has met. This 
account will, we feel sure, interest many readers The 
author despises ordinary shooting as now practised in 
these islands, but he loved stalking interesting animals, 
especially big game, in many of the out-of-the-way places 
which he visited between the years 1861 and 1871, He 
also gives an animated account of various wild or un- 
civilised tribes and their manners and customs One of 
the most interesting parts of the book is, no doubt, that 
in which he tells us that, just inside Thibet, he came 
across the descendants of the fajnoi^s Huns, which over- 
raq, Ihe greater part of Europe some 1500 years ago. 
Whether his surmise is correct or not, we shall not risk 
to say, but from the description whi$;h he gives of the 
present-day Huns, it is clear that these must have greatly 
degenerated since the sojourn of their ancestors in 
Europe. 

The author's account of t^e animal life in the districts 
which he visited is very full and is told in an attractive 
manner. At the same time, we think that literary 
license and colouring have been employed in a somewhat 
excessive manner. It is quite wonderful to read of all 
the dt^erent kinds and numbers of quadrupeds and birds 
which our author has seen and, in many instances, shot. 1 
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We cannot do better than give an extract from the chapter 
headed “The Bon Forest ”(pp. 299r303) : — 

*'The glory of the village was an immense banian-tree, 
standing alone and covering half an acre of level 
ground. . . . This great Bg tree is m itself a whole 
aviary, affording both shade and Bgs, and insects and 
grubs, and safety from numerous enemies of the hawk 
tribe There is the golden oriole {jOriolus kundoo\ 
which makes a melodious whistle very like the ring of 
glass, short, single, and descending two octaves . . . 
Many little squirrels . . , came skipping and cocking 
high bottle-brush ringtails. . Among the thick, shiny 
leaves there is a sparkle of canary-yellow and bright 
scarlet , this is the female and male minivet or cardinal 
bird There are many kinds of woodpeckers, which 
tap on the stems and screech A dark-greenish bird 
sits in the shade — the koel He makes the grove 
resound with his frantic cry, ‘ I've lost my shirt.’ . . . 
The air is full of swifts and swallows, darting ever after 
insects At no time or place is there an interval in 

the wheeling of long-wingea kites high overhead . . 
Towards evening . . a little owl says 'Pm 1' from the 
recesses of the many air-roots which hang overhead 
Then . . a hundred green paraquets screech all 

together. . . . There are Bocks of the common large 
green paraquet, the smaller rose-collared tota^ and many 
kinds of plum-headed paraquets, and slaty-headed and 
red breasted parrots of all sizes . . There are notes of 
various owls . the purring also of the goatsucker. 

Stag-beetles drone as they swing by, and cockchafers 
and the cicadas in the trees keep up a creaking which 
seems always in the air, and there is never silence ” 

Who would not like to see such a banian-tree and to 
sit under it and watch the variety of life here depicted 
by the author ? 

Men with a more practical turn of mind would perhaps 
fasten on another very short passage in this chapter 
(pp. 309-310), where it is said — 

“The complete exclusion of jungle Bres, which had 
been successfully earned out for some years previously, 
certainly showed its effect, as Bne saplings, grown from 
seed, of teak and other sorts were plentiful through the 
forest.” 

The author dismisses the subject with these few words, 
and yet this operation was of immense importance, as 
the protection from Bre of the Bon Forest in the 
Central Provinces was the Brst thoroughly successful 
experiment of the kind, continued over some forty years. 
It was the beginning of a system of successful fire pro- 
tection now carried on in all Indian provinces, a system 
which gives protection to some 30,000 square miles of 
the more valuable Indian forests One of the greatest 
achievements of the Indian Forest Department is the suc- 
cess with which such extensive areas of valuable forests 
arc now protected from the devastation formerly wrought 
in them by the annual forest Bres. Whoever may have 
started the idea, so much is certain, that the officer who 
was the first to be thoroughly successful in this great 
work IS Colonel Pearson, at that time Conservator of 
Forests in the Central Provinces. 

In the appendix, the author gives us his ideas of 
“ the scientific management of forests,” and he winds up 
by reading a lecture to the Government on the neglect 
whkh forestry has met with in these islands. The author 
draws attention to the serious consequences which are 
likely to arise if something substantial is not done at 
once in augmenting the wooded area of Great Britain and 
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Ireland, as well as in introducing' some rational system 
of managemettl^ into thp forests of thd colohles ' Let us 
hope that his woi'ds will fall on fruitful ground 

In conclusion, we cannot omit expressing our admira- 
U<HV for the cheerful way in which the author went 
through most fatiguing journeys and the healthy tone of 
hi^ remarks oil thfe love of nature We feel sure that the 
attractive way m which the book is written will secure 
for it many readers. 


THE ASCENT OF MIND. 

M%Hd m Evolution By L. T. Hobhouse Pp xiv + 

415 ' (London- Macmillan and Co, Ltd., 1901.) 

Price los, net 

T N this able and thoughtful work, Mr. L T Hobhouse 
d- distinguishes five stages of correlation in the ascent 
of mind, from the first glimmerings of consciousness in 
some lowly organism of primeval times to the systematic 
thought of the man of science or the philosopher and the 
intuitive insight of the poet or artist. The first of these, 
placed in a category by itself, is the pre-intelligent stage, 
wherein there is an indirect correlation of experience, re- 
action and welfare before intelligence (which is defined 
as the capacity of the individual to learn from experience) 
comes into play. The behaviour of the organism is, at 
this stage, the outcome of inherited structure, ^nd if any 
variation of structure secures a more suitable response, 
that is, one better adapted to preserve the organism or its 
offspring, such a structure would tend to be ‘‘selected," 
since the individual in which it occurred would have an 
advantage in the struggle for existence In this way, 
inborn tendencies to a given method of response may be 
correlated with the past experiences of the race. 

It will be noticed that the word “experience'’ is here 
used m a non-psychological sense. Instinctive reactions 
are the culminating products of this stage of pre-intelligent 
development. Above and beyond this comes the com- 
prehensive category, the second of the two which Mr 
Hobhouse distinguishes, wherein the correlation is based 
on individual (psychological) experience. This category 
comprises four stages , first, that of the unconscious re- 
adjustment, where the pleasure or pain consequent upon 
instinctive or random response to stimuli modifies sub- 
sequent reactions in a manner determined by the nature 
of the feeling ; secondly, that of concrete experience 
and the practical Judgment. Here behaviour becomes 
purposive, an^ the appearance at this stage of actions 
definitely directed to, and determined by, the ends which 
they serve, is regarded by Mr. Hobhouse ns perhaps the 
most critical moment in the evolution of mind. In pur- 
posive action, so far as it is purposive, there is no fixed 
habit, but the response to the surroundings is determined 
by the effect which it will have in the particular case, 
that. is to say, by the relation between act and conse- 
quence. Hence the organism at this stage does not re- 
spond uniformly to similar surroundings, but takes into 
account anything that, though outside the range of im- 
mediate perception, is relevant to the object to be 
attained. Within this stage are reached the limits of 
amri^ial intelllgehce! 

The connection between the perceived relation ind the 
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action based on it remains, however, unanalysed The 
steps by which this bond of connection is analysed out as 
a distinct content of thought lead us to the third stage, 
that of conceptual thinking and will, and of the correla- 
tion It involves, language, both as cause and efft'ct, is the 
central feature In scope, the correlation that is now 
made possible is immeasurably widened In the concep- 
tions of this stage, thought first finds itself possessed of 
contents set free from the line of practical interests and 
rilso from strict conformity to the perceptual ordei In 
this way a “world of ideas " is formed, going beyond as 
well as behind experience, and the comeptions which 
people this world form ideal schemes to which grouped 
experiences may be referred. Conduct is adjusted to meet 
the requirements of self or otheis as persons, of society 
as an abiding structure, or of morality as a system of 
universal rules In fine, the correlation is now between 
the focussed results of connected bodies of experience 
and broad purposes of life or general standards of con- 
duct 

The fourth and last stage — that of rational system — 
arises when the formation of a coherent, self-supporting, 
exact and exhaustive body of knowledge begins to be an 
explicit object of mental effort The stage would be 
complete when such a system should embi acc the con- 
ditions and possibilities of evolution, and should reach a 
complete synthesis of reality as a whole 

Such, stated for the most part in his own words, is a 
summary of the successive steps which Mr Hobhouse 
traces in the ascent of mind His work is characterised 
by breadth of view, logical development and fertility of 
illustration It is an earnest attempt to grapple honestly 
and faiily with difficult problems in a spirit of serious in- 
vestigation. Personally, I am of opinion that Mr Hob- 
house's psychological stages one and two — those of un- 
conscious readjustment and of concrete experience — are 
much more closely related than is concrete experience to 
conceptual thinking, which again shades ofif into that of 
rational system J^r. StouL’s broader division into per- 
ceptual and ideational phases of mental development 
seems preferable Within these might fall Mr Hobhousc’a 
subdivisions The generic differences between the 
broader categories aie not difficult to trace , but the 
specific differentiation of the subgroups is a less easy 
matter and one which leaves room for more difference of 
opinion 

A noteworthy feature of Mr, Hobhouse's work is the 
careful record of observations conduc ted under experi- 
mental conditions on cats, dogs, a rhesus, a chimpanzee, 
a seal and an elephant. His method seems preferable to 
that of Or Thorndike, since the conditions are less 
cramping to the intelligence , and though his interpreta- 
tion IS m some cases open to criticism, his honesty of 
purpose is unquestionable If, making due allowance for 
differences in the usage of technical terms, for diversities 
of outlook, in a word, for the personal equation, we com- 
pare his results -for example in the study of monkeys — 
with those of Dr Thorndike and of Mr. Kinnaman, we 
cannot but be struck by the large measure of agreement 
that may be found in views which, to some readers of 
their works (and perhaps still more to the writers them<^ 
selves), nnay seem divergent. C. Lloyd Moroan. 
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SCOTTISH GEOLOGY. 

TMe Geology of Eastern Fife. I 3 y Sir Aichibald Gcikie, 

' D.C.L., F.R.S. Memoirs of the Geological Survey, 
Scotland. Pp. xv + 421 j with map, 12 plates and 
71 figures in the text. (Glasgow, 1902.) Price 8j. 

I T is not given to every author of a Geological Survey 
memoir to write an interesting as well as instructive 
volume. Too little attention has been paid to style and 
composition, while the necessity for recording many ^nd 
often dry facts has had a tendency to obscure the phil- 
OAophy of the subject in many of the official publications 
When, however, as in the present instance, the inform- 
ation IS conveyed in a pleasant style and in well-chosen 
language, we feel that the science is placed on a higher 
Ifiv^ and that the task has been performed in no per^ 
fuactory spirit, but with the desire to make art a com- 
panion of science. 

Sir Archibald Geikie has occupied much of his leisure 
time ilnce he retired from the Geological Survey in 
writing a memoir on the geology of eastern Fife, which 
may ba regarded as a sequel to his Geology of Central 
and Western Fife and Kinross,’^ published two year^ 
ago. He conducts us now eastwards into a region perw 
haps fuller of geologic interest. Composed mainly of 
Old Red Sandstone and Carboniferous rocks, it is 
diversified by the occurrence of contemporaneous erup- 
tive rocki in both systems and by the further evidence of 
later igneoua action, probably for the most part of Permian 
age, in numerous volcanic vents — necks or chimneys — 
filled with tuff or agglomerate, and in sills and dykes of 
dolerite and basalt As the author points out, there is 
hardly any other region in Britain where lessons in 
practical geology could be better taught. On the coast, 
the rocki have been dissected and washed clean and 
bare by the tides, and they afford illustrations of stratifi- 
cation, Jointing, curvature, intrusion and other charac- 
teristic structures of the earth's crust. P'ossils m great 
variety are found in many of the strata. The Old Red 
Sandstone of Dura Den is a classic locality, ono of the 
chief repoiitpries of the fishes such as Bothnolepis, 
Phyllolepii and Holoptycbius. In the Carboniferous 
rocks, there are banks of corals and cnnoids m the marine 
limestones, ihalos with ostracods and bone-beds with fish- 
remains m the estuarine strata, and plant remains with 
erect and prostrate tree- trunks in the more distinctly 
terrestrial deposits A general list of all the fossils has 
been drawn up by Mr li. N Peach, who acknowledges 
the help received from several spetialiscs. 

Workable coal has locally been found in the Calciferous 
Sandstone Series, but the chief development of this 
mineral is in the Carboniferous Limestone Series and in 
the Coal-meaiures. Full particulars of these strata are 
given 

The author'i attention is naturally attracted to the erup- 
tive rocks, and more especially to those which have in- 
vaded the Carboniferous strata. The sills form a remark- 
able group ranging from a few inches to masses more than 
100 feet thick that form prominent ranges of hills. They 
are nearly all dolentes. The distinctive feature in the 
geology of eastern Fife is, however, the senes of volcanic 
necks, of which about eighty have been observed ; and, 
as the author remarks, 
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they furnish an unrivalled body of matenal for the stud^ 
of phenomena in the structure of volcanoes which are 
inaccessible at the active vents of to-day,^' 

They 

“mark the sites of former volcanic orifices by whicH 
egress was obtained to the surface for highly heated' 
vapours, gases and other materials from the interior of 
the earth " 

Notes on the petrography of the igneous rocks are con- 
tributed by Dr. J S. Flett and Mr H. J. Seymour. 

Many other topics of interest are dealt with by the 
author, such as the glaciation, as evidenced by the ice- 
worn rock surfaces, the Boulder-clay and the Karnes. The 
raised beaches and submerged forests likewise claim at- 
tention, and there is an instructive chapter on the latest 
geological changes in which the famous Links of St 
Andrews and other places are duly described 

The work is illustrated by a clearly printed geological 
index map and numerous excellent pictorial views and 
sections. 


ELEMENTAR V MENS UR A TION 
Elaneniary Plane ami Solni Mensura/ton,for use in 
Schools., CoUc^e^ and Technical Classes. By R W 
Edwards, M.A Pp. xxx -H 304 (London Edward 
Arnold, 1902 ) Price 3r 6 d 

T his book begins with an explanation of the nature 
and use of logarithms, followed by that portion of 
trigonometry which deals with a single angle and the 
application thereto of logarithmic calculation Then 
comes a short chapter on calculations relating to paral- 
lelograms, and this is followed by one on triangles, 
wherein there is’such further development of trigonometry 
as IS required for the solution of triangles from the usual 
data After this, rectilinear figures are treated of in the 
order of simplicity — trapeziums, regular polygons, &c 
We have then a very useful little chapter on similar 
figures of various kinds, illustrated by a considerable 
number of numerical examples, followed by one on 
irregular rectilinear figures in general Next follow 
calculations relating to the circle, illustrated by nearly 
ninety examples. Modern demands for the employment 
of squared paper and graphic representation are satisfied 
by a short chapter on graphs, and this leads to an ex- 
position and application of Simpson's rule After this 
comes the treatment of solids in the order of simplicity, 
and all the well-known rules are proved and illustrated 
by numerous examples. No rule is given without the 
proof, the author saying in his preface that 

“students of elementary mensuration are frequently 
obliged to be content with a mere statement of the 
rules employed and with working out examples on these 
rules.” 

This was, no doubt, true of treatises written thirty or 
/brty years ago, but it has ceased to be a true criticism 
of recent works. The mensuration of solids concludes 
with a long chapter on the sphere which will be a help to 
the student in his study of spherical trigonometry. 

It will thus be seen that this book contains all that is 
necessary for the ordinary work of the surveyor and the 
engineer, and that, as regards the amount of knowledge 
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of logarithms, algebra and trigonometry required as a 
prelimioary, the work is self-contained. 

The author says in the preface that he would ** like to 
have added chapters on surfaces of revolution, centroids 
and radii of gyration" — subjects which are usually con- 
fined to treatises on the integral calculus. It is high 
time, however, to take them out of the exclusive control 
of the severe exponents of pure mathematics and to 
bring them more into contact with practical needs by 
means of arithmetic, More especially is this true with 
regard to what are called “moments of inertia”-— a term 
so wide of the thing intended to be signified that it is a 
perpetual stumbling-block to perception in the mind of 
the average student. What can be the meaning of the 
“ moment of inertia ” of a mere ar^a about an axis ? 
Is not the notion of a mi'/z/i square of distance^ 
whether of a material body or of a mere area, from an 
axis something the nature of which is more readily 
grasped and firmly retained than the ordinary term 
square of the radius of gyration ^ The \quare root of 
the mean square of distance is what is universally called 
the “radius of gyration” No doubt, the expression 
sounds strange at first to the student, but the strangeness 
rapidly wears off, and the notion of a mean \qua7t\ 
whether of distances or of velocities, is one which so 
ofien occurs in various branches of physics that benefit 
lo the student would result if a radius of gyration ” 
were presented to him m this way The notion is one 
which preeminently lends itself to arithmetical illustration 
and treatment , it is found, for example, to work admir- 
ably with certain engineering students, and we commend 
It to the consideration of Mr. Edwards when he prepares 
the second edition of his useful work 


OUR BOOK SHELF, 

Traits cncyclopMtque de Fhotographie Third supple- 
ment ny Charles Fabre Pp 423 (Pans Gaiithier- 
Villars, 1902.) Price 10 francs 

This supplement constitutes the seventh volume of Prof 
Fabre's work, and covers the period from the date of the 
second supplement, 1897, to May of the present year 
On turning over its pages, one cannot but be struck by 
the very large amount of space devoted to apparatus 
More than 230 pages are so utilised, while negative 
making has but 54, direct printing methods 41, and 
photo-mechanical methods ii Ii is needless 10 add 
that while lenses, cameras, shutters, &c , are dealt 
with in full detail, the progress of photography itself 
IS inadequately treated Some important matters, 
concerning which one would naturally turn to such a 
work as tins, are omitted, and others are only referred 
to This tendency lo neglect photography for the sake 
of photographic apparatus is more or less general in 
the larger treatises on the subject , perhaps, therefore, 
ihis kind of manual best meets the general demand 
But it is difficult to understand why the photographic 
student should desire a full technical description of every 
variety of objective and be satisfied with little more than a 
popular summary of work done in the science itself We 
know of no treatise that gives any approach to a complete 
survey of the science of photography. And seeing that 
the present position of the science is so largely due to work 
done during the last ten, or at most about twenty, years, 
the need for a comprehensive treatise written from our 
present standpoint is obvious. 

The character of Prof. Fabre^s work is too well known 
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and appreciated to call for detailed reference m connection 
with a supplement. The author might perhaps have been 
a little more up to date in some respects He might, for 
example, have stated that the Royal ['holographic Society 
has at last withdrawn its unit of/'4 for lens apertures and 
recognised that the natural unit is //i. On the other 
hand, he could not have recorded the similar step taken 
by the International Congress of Pans, as their accept- 
ance of the natural unit was not announced until after the 
first part of the supplement was published The table at 
p. 43, showing the various senes of empirical numbers 
that have been used for indicating apertures, is therefore 
now almost wholly a matter of history. 

Astronomy Without a Telescope By E. Walter 
Maunder, F R.A S Pp xii + 272 (London Know- 
ledge Office, 1902 ) Price net 
Bv collecting these papers on “ Constellation StudiC';/’ 
“The Zodiacal Light,” and other subjects for the amateur 
astronomer, Mr Maunder has directed attention to many 
interesting observations which can be made without 
instrumental aid 

The book is divided into three sections, (1) constella- 
tion studies, (2) astronomical exercises without a tele- 
scope, and (3) astronomical observations without a 
telescope , and it is illustrated by 44 charts and photo- 
graphs, and 12 excellent star maps The object of the 
book is to encourage naked-eye observations, and this is 
kept in mind throughout, though for some parts of the 
I subject an ordinary field-glass is allowed 

In “ Constellation Studies,” the reader is introduced 
to the constellations and their units, an intimate know- 
ledge of which the author counts a sine qua non in the 
prosecution of the exercises and observations mentioned 
m sections 11 and iii This instruction is given in a 
readable and interesting form, and seems to deal with 
all the objects which are of interest to a naked-eye 
astronomer, With the aid of frequent quotations from 
Aratus and some of the ancient rhymesters, the historical 
and mythological allusions to constellation and star 
names are explained in an instructive manner 

In sections ii and ni , the observer is given assistance 
for the wientific observation of some ten different astro- 
nomical phenomena For instance, in the chapter on 
“ Meteors,"a list of questions is given which observations 
of the meteor should answer, and, further, the un- 
necessary, but usual, complicated remarks are indicated. 
In the chapter on “Auroras,” also, there are hints on 
what to look for and what to note , whilst such sug- 
gestions as an apparent connection between the apex of 
the “Zodiacal Light” and the Pleiades will encourage 
amateur astronomers to make patient and persistent 
observation The chapter on “New Stars" indicates 
another field of possible usefulness 

With the exception of the introduction of “Columbia" 
for “Coliimba” on map 12, the book seems to be free 
from typographical errors, but we would express i 
regret that the names of the letters of the Greek 
alphabet, when used to designate a star, were not 
printed in a different type from that used for the proper 
names of the stars, because, despite the explanation of 
the alphabet given as an appendix, this is likely, at first, 
to form a stumbling-block to readers who arc not familiar 
with the names of the Greek characters 

Aids to the Analysis and Assay of Ores, Metals, Fuels i 
ur'c. By J J Morgan, F LC, F C S Pp viii + 105, 
.Students’ Aids Senes (London MaIlIl^^e, Tindall 
and Cox, 1902 ) Price 2j 6 d 
This little book is intended for the use of students and 
others to whom the more expensive standard works on 
analysis and assaying are inaccessible U is entirely 
devoted 10 quantitative estimations, and some two 
hundred methods are concisely described. It contain 
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the asa^y of the ores of gold, ailveri copper, lead, tin, 
zinc, iroHi mangaoese and chromium, and tne estimation 
of the impurities usually met with in these metals. There 
are also sections devoted to the analysis of duxes, re- 
fractory materials, slags, fuels, &c., and of white alloys, 
iron alloys and copper alloys, This enumeration is 
enough to show that an enormous amount of ground is 
covered, and in such a small book there is, of course, no 
room to explain the principles on which the directions 
are based. The directions themselves, however, are 
clear and generally accurate. Among the mistakes and 
omissions which have been noticed, the neglect to re- 
oxidise the lead reduced by the filter-paper in the ignition 
of lead sulphate and an erroneous method of calculating 
the gold contained in ores may be mentioned. The 
modem method of adding zinc acetate instead of soda 
and acetic acid in the iodide copper assay is not men- 
tioned, and electrolytic methods generally are ignored. 
The book should be useful to students in polytechnics 
and other evening schools. 

First Stage Mathematics Edited by W. Briggs. Pp 
vii+186 (London* Chve, 1902.) 

This volume of *' The Organised Science Scries" deals 
with the geometry and algebra required for Stage i 
Mathematics in the South Kensington examinations 
In section 1 , the text of Euchd i is strictly followed, 
with occasional notes and explanations. Useful sum 
manes of the propositions are given, also several sets of 
easy exercises and a number of miscellaneous riders. A 
few additional propositions are proved, and hints are 
given on writing out proofs 

In section 11 (algebra), in one or two places the 
reasoning does not appear quite satisfactory. For 
example, on the sign of a product^ on p. 21 — Suppose 
+ 2X-3 or -2X+3. Evidently the product will not 
be the same in either of these cases as in -f-2X +3 
Therefore we assume that -h2X - 3='-6 and -2X -1-3 
= - 6 Therefore^ when one term has a plus sign and 
the other term has a minus sign the product %s minus. 
Again, suppose - 2 x - 3 This is aifferent from the 
last two cases, and we assume that - 2x - 3= -1-6 There- 
fore, when two terms with minus signs are multiplied 
together the product is plus. From these results wc can 
infef the rule of signs.” A statement of this kind almost 
inevitably tends to fog the mind of a student. 

The use of the word sum (as on p. 52) in any other 
than Its exact algebraic meaning, in a text-book for 
beginners, is objectionable. 

There are numerous easy exercises in algebra, also 
arithmetical questions from previous papers, 

The book is well printed, and the figures in the 
geometry are clearly drawn. 

Preparatory Lessons in Chemistry. By Henry W. Hill. 
Pp. V-H22. (London Allman and Son, Ltd.) Price u. 

The order of treatment in this little book represents the 
method Of teaching chemistry more cominoo twenty 
ears ago than now. Before being set to examine for 
imseU easy familiar chemical changes in a scientific 
manner, the beginner is expected by the author to be 
^ble to understand such subjects as atoms and mole- 
cules, formulic and equations, and similar matters much 
more suitable for students at a later stage of work. 
Several better books for beginners in chemistry are avail- 
able. 

My Dog Frizzle and Others. By Lady Alicia Black- 
wood. Pp 44. (London : Operative Jewish Converts' 
Institution), Price 4^. 

Th^e are simple, interaiting stories concerning the 
habits and character of a pet dog. The tales may en- 
courage children to slgdy animals intelligently, 
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LETTERS TO THE EDITOR, 

■ 

( The Editor does not held himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications.} 

Sound Waves and Electromagnetics, 

The Pan-poientlal. 

Ths photographs taken some years ago by Prof Boys of 
flying bullets showed the existence of a mass of air pushed 
along in front of the bullet. Is there anything analogous to 
this in the electromagnetics of an electron ? Suppose, for 
example, that an electron is jerked away from an atom so 
strongly that its speed exceeds that of light Then it will alow 
down by reason of (he resisting force to which I have shown it 
IS subjected So long as its speed is greater than that of light, 

It is accompanied in its motion by a conical wave The question 
IS whether there is any disturbance ahead of the electron, close 
to it, as in the case of a bullet moving through the air It is a 
question of fact, not of theory. When Maxwell’s theory shows 
that there is no disturbance in front of the electron, that le only 
because it is virtually assumed to b: so at the beginning, by the 
asBumplion that the ether continues fiKed when the electron 
traverses iL, 

Apart from this detail, the analogy between the conical sound 
wave and the conical electromagnetic wave is interesting in 
connection with C A Bjerknes’s theory of pulsations in a 
liquid, as developed by V, Bjerknes in his Vorlesungen uber 
hydrodynamische FernkrafLe nach C A Bjerknes’ Theorie." 
The liquid is incompressible, and is set into a pulsating stat^ 
by pulsating sources, and the result shows remarkable analo- 
gies with electric and magnetic phenomena when they are 
static 

Now if the liquid is compressible, the results must be ap- 
proximately the same provided the pulsations are not too 
quick. But if very rapid, and the compressibility be sufficient 
to lower the speed of propagation sufficiently, new phenomena 
will become visible with puhating source^, like sound waves, 
and the question is how far they are analogous to electro- 
magnetic phenomena ? 

Here, for example, is an interest ing case. Let f be the 
density of the source, such that tj — djd^yt)), 

(I) 

IS the characteristic of the velocity potential V, so deBned that 
— vV 18 the velocity Then y' signifies the amount of fluid 
(unit density) generated per unit volume per second and 
diverging outward. Then, for a point source of strength Q, 
the V It produces is 

V = (a) 

4ir#' 4Tr 

at distance r. This is equivalent to Rayleigh's account of 
Helmholiz’a spherical waves from a centre (’'Theory of 
Sound,” vol. ii.), except in the interpretation of / or Q, which 
I do not altogether unaeratand in that work. 

Q IB a fluctuating function of the time in the above m the 
acoustic application, though, of course, fluctuation la not 
neceasary in the ideal theory. Now if the source Q moves 
through the air with velocity n, the potential becomes 

V= ^ , (3) 

4irr{l - {ujv) cos 9 } 

if B is the an^le at Q between r and n at the proper moment. 

This equation therefore expresses the theory of a very small 
pulsating aource moved through the air, and is so far very like 
that of an electric charge Q (which does not pulsate) moved 
through the ether. The analogy does not continue in details, 
when, for example, we compare velocity with electric displace- 
ment, The electromagnetic theory is more involved. 

When 11 exceeds v, equation (3) is no longer the complete 
solution. If » IS less than v, there is just one and only one 
portion of Q at a given moment where it is, so to speak, in 
communication with P, the point where V Is reckoned, Bat 
when too, there may be just one point, or two, 01 there may 
be any number. Thus, if the source Q stairs at moment 
/±£0 from a certain point, and then moves steadily in a straight 
line, the wave front ia conical, with a spherical cap, m 
sphericklj with a conical spike, Q being at the apex. If P ia 
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inside the sphere, there la only one position for Q. But if F is 
inside the cone, there are two. The value of V at P la the same 
for both, given by (3) reckoned posiuvc always So the real 
V at P IS double as much 

If the speed varies, the values of u will usually be not the 
same in the two positions, so the two partial Vs mu^t be 
separately reckoned. But the speed and path may vary m such 
a way that there are more than two positions of Q which are 
the centres of waves which all arrive at P at the same moment. 

When there are any number of electrons moving about in 
given paths, the following will give a broad idea of the nature of 
tile problem. To find V at a fixed point P at the moment / 
Let at that moment a spherical surface expand from F at speed 
not forward in time, but backward In expanding from 
radius o to qo , it will cross the electrons one after another 
Take note of the times of passage, z',, &.c (less than /), of 
the charges and their velocilie!) Then 

^4TrK|i - cos flj* 

where = ^i), and 15 the angle at between and u,. 

Similarly as regards the vector potential. 

When u is allowed 10 exceed v, the effect is to increase the 
number of crossings of electrons An electron crossed twice 
counts as two electront; 

The value of /„ is j i - (ti/v) cos 0 ,,} The vector n„ is the real 
Velocity of at the moment Its apparent velocity, as 

viewed from P at the moment /, is u„/„ or - R„ It has no 
Biccessary resemblance to the real velocity, and may be positive 
Oy negative, The dot here signifies differentiation to r at T’ 

TfrUctfig of potentials, 1 am tempted to add a few words about 
their King, the Pan-potential In equation (1) above, let ^ 
be not dldivt)^ but any sort of complex time difTcrentiatur, for 
example, if p = dj(i(^ 

= + +/*/), 

which is the special form for electromagnetic waves in a con' 
ductor. Then (2) is still the solution for a point source, and in 
general 

V = 2 -y=p.n/ (S, 

is the pan potential due to the distributed source / It is not 
the complete solution, because iv** has not been counted ; hut 
that is not wanted when there is no birner to reflect 

For instance, if C is impressed electric current, in a con- 
ductor, the chaiacteristic ol H, magnetic force, is 

- curl O (6) 

It follows by the above that 

H= pan curie, (7) 

that IS, the magnetic force is the pan-potential of the curl of the 
impressed current. The operations pan and curl are inter- 
changeable, BO 

H - curl pan O, ( 6 ) 

i,e , 

H— curl A, if A— pan C 

(Similarly V pan - pan y, and div nan = pan div.) 

I worked out this problem for a fixed point source of im 
pressed current some time ago (" Elec. Pa.," vol 11. p. 432) 
without relererwe to the pan-potential. The operational solu- 
tion there giveifT eauation (258), represents cither (7) or (6) The 
algebrisalion was also done There is no advantage in using the 
A function in this particular case ; it is, infect, more difficult to 
find A first and then derive H than to obtain H without A. Simi- 
larly as regards B, the electric force. The second circuital 
law derives it from the H equation, so lliat it is not required 
to introduce ^ to supplement A. 

If the point-source is in motion, the pan -potential requires 
Dopplerisatlon as well as the ordinary potential But this does 
not require explicit representation for continuously distnbulcd 
sources. For example, the electromagnetic circuital equations 

curl (H - h) = u div i'B-l- + (9) 

curl (e -B) = w div fifl + Cr-l-^i/)R, (10) 

where n. w, e, h are functions of position and time, have the 
■olutions 

' B-«s;panX, H-h=;pBnV. (H) 

To prove this, and determine the nature of X and Y, It 
suffices to put the chancterlsUcs of B - • and H - li in the form 
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(l), having the more general later meaning Now (9) and 


(10) lead to 

(?--y“){E -e) = -yp - curl ^p)c, (12) 

(r/'-y'’)(H-h)= -yff+ curl C-(/+f/)G, (13) 

where 

P=div(B-e), div (H - ii), (14) 

C = u div iE + + (ig) 

G = w div -I- (iG) 


So X and Y are the right members of ( 12) and (i j) as cirlined 
C is the impressed electric current, Q the impressed magnetic 
current It will be seen that no separate determination of scalar 
potentials is required, because they are already included m X 
and Y Or rvKR 1 IKA\ isiDE 

Recent Dust Storms in Australia, 

On November ii, 12 and 13, 1902, New South Wale's and 
Victoria experienced severe dust siorms, apparently caused 
by a mild cyclone travelling from the west, as the dust reached 
here ycBlerday morning, the wind at the tunc being very light 
'[he atmosphere was so loaded with fine dust that the sun looked 
dim and objects less than a mile away were quite indistinct, and 
all furniture, even with doors and windows closed, became 
coated with a fine grey deposit 

Reports from vessels coming along the coast say that the sea 
bad a peculiar leaden colour , and a remarkable api^earance- 
WRb seen in S>dney Harbour yesterday morning Crossing 
the harbour from tlie north to the south side, immedi- 
ately on getting m sight of the sun the wavelets between the 
steamer and ihe sun showed streaks cf brilliant light metallic 
blue colour This was intensified when the boar entered the 
still glassy water of Sydney Cove, when the hack of each ripple- 
caused by ihe steamer on the sunny side showed a sheet of the 
same rolour and that most brilliantly The water where un- 
disturbed was covered by a slight scum, which might either he 
settled da'll or a layer of mineral oil, but appeared more like 
the former The colour had not the iridescent appearance- 
caused by oil, as it was a uniform pale blue and only showed on 
the back of the wavelets. 

It seemed to me that this was an exaggerated example of tlie 
blue colour of water caused by finely-divided mineral matter 
seen in glacier waters and those of the hot lakes of New Zea- 
land, where the water has siUca m suspension 

Will. A Dixon, 

97 Pitt Street, Sydney, November 14, 1902 


Arou i half-past four o’clock on the afternoon of November 12,. 
I noticed that the sky to the north and north-east, from the 
horizon half-way to the zenith, had assumed an extraordinary 
chocolate-brown lint, due lo clouds of that colour which were 
moving towards us from the north-west Under these clouds, 
and moving from the north-east, were ashy-grey patches of 
stratus, streaked with fantasiic dark lines resembling bows and 
boomerangs A few drops of rain which fell abour five o’clock 
were charged with brown, earthy matter, and at six o'clock a 
aper which was held in the rain became spotted all over with 
rown blotches. 

This fact, and the colour of the clouds, led me to the con- 
clusion that a tornado had taken place in the interior of 
Australia, whirling the fine dust high into [he upper regions of 
the atmosphere, in which position it was carried over the Straits 
and then descended with the ram 

At 6.20 p m. the solid matter was still descending, but in less 
quantity , at 6 30 there was a marked dimiaulion , and by tert 
minutes lo seven the ram was all but free from it 

While the six o'clock shower was descending, one heard the 
remark on all sides that "it was raining mad" , those who 
were unfortunate enough (o have their week’s washing hanging 
out at the time were doomed Lo a second day at the wash-tub. 
This remarkable occurrence recalls the events of Black 
Thursday, 1B51, when Victoria was swept by tremendous bush- 
fires ) leaves and portions of charred ferns were earned up to 
great heights by the currents of heated air, wafted across Bass^ 
Straits and deposited upon our shores , the sky was 10 darkened 
by huge volumes of smoke that, although in the height of 
summer, lamps had to be lit early m the afternooD 

West Devonport, Tasmania, H StuaRT Dqvb. 

November 14, 1902. 
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A Sickle Leonid. 

At 2h. 1^01. on Sund^ morning, December 31, I wit- 
nessed the poifflge of a swUti atreak-lesving meteor, magnitiide 
I, duration ount 075 second. It proceeded from y of Cancer 
cod dlsappesred ndw to A of Gemini. On tracing its path 
bockwaiaf 1 found its radiant to be m ih^ well-known Sickle of 
Leo. G. McKbnzib Knight 

35 Hdllbid Square, London, W.C, n. 
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TMM BABYLONIAN AND ASS YRIAN LEGENDS 
OF THE CREATION} 

T is how a little more than thirty years ago since the 
learned world was startled by the announcement 
that Aisynologista had discovered a remarkable version 
of the history of the Creation, which closely resembled 
the narrative of the first chapter of the Book of GenesiSi 
and appeared to be based upon the archetype from | 
whieh one of the earliest editors or writers of the 
Pentateuch drew many of his statements The interest 
shown in the discovery of the Babylonian and Assyrian 
account of the Creation was widespread, and though it 
did not equal that displayed by the learned world in the 
ftory of the Deluge as unfolded from the cuneiform 
records by the late Mr. George Smith, it was sufficiently 
important to move Assyriologists to further exertions 
and to provide them with a public which has been evcfV ^ 
ready to welcome the results of their labours with tolera- 
tion and praise The credit of the discovery of the 
cuneiform Creation records in the British Museum 
belongs, undoubtedly, to Sir Henry Rawlinson, and it 
must even be a subject for lament that his official occu- 
pations prevented him from laying his workbefore the world 
in a suitable manner many years before his assistant, 
Mr. George Smith, was able to do so. In the preface 
to the work before us, Mr L W. King, of the British 
Museum, has continued, and, we are glad to add, com- 
pleted, as far as is possible at present, the work which 
was begun by Sir Henry Rawlinson, and he presents to 
us the whole of the available material in a form handy 
to use and easy to study 

The first volume of the “Seven Tablets of Creation’’ 
contains a useful preface, a good introduction, and 
transliterations into English letters of all the cuneiform 
texts, with clear translations arranged opposite them , 
five appendices, an index and a glossary complete the 
volume. In the second half of the work, we nave the 
original cuneiform texts, and as they are written in a 

bold hand, the curious reader will find no difficulty 
in verifying any of Mr King’s statements After sketch- 
ing briefly the services which have been rendered by 
earlier editors of the Creation legends, Mr. King passes 
on to describe the new matenal which he has found as 
the result of several examinations of the collections of 
clay tablets from Kuyumik now in the British Museum 
In the thirteenth part of “Cuneiform Texts,” published 
by the Trustees of the British Museum in 1901, Mr. 
King gave copies of a number of documents relating to 
the Creation, among them being several which, though 
used by previous workers, had not been jpublished, and 1 
one winch had been consulted by Mr. Smith in 1876, I 
but had been apparently lost sight of. Great credit is 
due to Mr. King for identifying this last-mentioned im- I 
portant fragment, for, so far as we have been able to dis- 
cover, It was not recognised by Dr Bezold, who, in his 
“Catalogue of the* Konyunjik Collection” (p 998, 
K 9267), describes it merely as “part of a mythological 
legend ” Whilst, however, Mr, King was searching for 
fragments of other Babylonian legends, he discovered so 
many new portions of the Creation legends and dupli- 
cates that he decided to write a monograph on the sub- 

1 '^TlnSefen Tn^leii of CroEtlaii." L, W King, Vol, 1 . EDgUah 
tmulntUMi*. Pp cicKiv+a74. Vol. ll Pp. xiii Bad 64 plntei. (Lonaon ] 

LueBC, IpD9 ) 
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ject, and as the result of his labours we are now able 
Tcf form a connected idea of the whole of the Babylonian 
stofy of the Creation. Formerly, only twenty-one tablets 
and fragments inscribed with portions of the legend were 
known, but how no less than forty-nine separate tablets 
and fragments have been identified as containing portions 
of the cuneiform texts of the Creation senes. In fact, 
Mr King has identified twenty-eight new portions and 
duplicates of Creation texts, and the details of the great 
story can now be followed consecutively, a thing which, 
up to the present, has been impossible. 

We now know that the great Babylonian poem of 
^Creation was divided into seven sections, or tablets, and 
that the whole work was known by the title “ Enuma 
Ehsh,” which also forms the opening words of the text, 
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Fig I — Pali of the Fourth I'ahlei of ihe Creeiiion Series 
(Bril Mus , No 93,016) 

aqd that it contained nine hundred and nmety-four 
lines , those who are interested in ancient theories of 
numbers will note that 994 is a multiple of 7, Each of 
the seven sections on tablets contained, on an average, 
one hundred and forty lines, and it is clear that each 
tablet was intended to describe the events of one “ day ” 
of creation. It is difficult not to think that such artificial 
divisions of the legend indicate that we are dealing with 
a comparatively late recension of it, and this may well 
be the case when we remember that the oldest copies of 
It which we possess date from the reign of Ashur-bani- 
pkl (b.c. 668-626) ; no one who takes the trouble to read 
the seven tablets and who is familiar with ancient cos- 
mogonies and theogonies will have the slightest doubt that 
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the oriffinal form of the Babylonian and Assyrian history 
of Creation is many thousands of years old. Whether 
\t originated with the Akkadians or some other non- 
Semitic people cannot be said definitely at present, but 
It is' very probable that the Semitic Babylonians were 
only the borrowers and not the inventors of this remark- 
able work- 

We may now note the main heads of the legend At 
the beginning of all things, Apsu and Tiamat were water 
deities and typified chaos , to these were born Lahmu 
and Lahamu, and later appeared Anshar and Kishar, and 
still later Anu and other gods came into being, One 
of the newly-found fragments of the first tablet mentions 
the birth of Nudimmud (Ea), and although Damascius 
states that Bel, the creator of the world, was the son of 
Ea and Damkma (’Adr, AauKrj), it is clear from the frag* 
ment that Marduk, who is made to take the leading 
part in the later tablets of Credtion, was supposed to be 
in existence, like Mummu and Gaga In the earlier 
episodes of the Creation story, it is Ea and not Marduk 
who 13 the hero, and we learn for the first time, from the 
new material, that it was Apsu, a god of chaos, and not 
Tiamat who rebelled against the gods Apsu disliked 
the new order of things and the creation of the universe 
for the simple reason that the beings who formed mem- 
bers of the new world disturbed his peace and rest , as 
soon as he had made up his mind as to what was likely to 
happen, he called Mummu his minister (the 
of Damascius), and the two went to Tiamat and took 
counsel with her, and complained that “ he could get 
rest neither by day nor by night ” The putting of the 
house of the world into order by the gods destioyed his 
rest and peace of mind Of the conflict which took 
place between Ea and Apsu and his ally Mummu we 
know little, but that the great god did not succeed in 
inflicting a decisive defeat on Apsu and his allies is 
clear from the fact that, later, Anshar found it necessary 
to exhort Marduk to do battle with Tiamat Of the 
defeat and death of Tiamat we need say little, for the 
story of how the god of light slew her and split her 
body into halves is familiar to all The actual account 
of the creation of the world by Marduk begins towards 
the end of the fourth tablet, where it is said that one- 
half of the body of Tiamat formed a covering for heaven, 
and that Marduk, having formed E-shara, made the great 
trinity of Anu, Bel and Ea to dwell therein 

In the fifth tablet, we hear of the fixing of the con- 
stellations of the Zodiac, the founding of the year, &c., 
and It seems as if this section contained an account of 
the creation of vegetation The sixth tablet, as we know 
from one of the new fragments, told the story of the 
creation of man, and it seems as if Marduk made man 
with the view both of punishing the gods and of providing 
a creature who should at all times worship him. Marduk, 
or Del, instructed Ea to cut off his (i,e Marduk’s) head, 
and man was formed out of the blood which flowed from 
the god’s body. 'iVCarduk is made to tell Ea that he 
intends to create man from his own blood and from the 
"bone" which he will create i it is important to note 
that the Assyrian word for “bone" is and that 

It IS the exact equivalent of the Hebrew ‘fjfw, “ bone," 
which occurs is Genesis ii 23, in connection with the 
account of the creation of woman. 

The creation of man was the final act of creation, and 
when this was accomplished the gods assembled in their 
council chamber in Upshukkinaku, with Marduk at their 
head, and they sang to him a hymn of praise, the text 
of which forms the seventh section of the Creation story 
and contains fifty addresses to the god How Marduk 
managed to survive his decapitation is not told us, and 
we can only surmise that he met the gods in their 
(ouncil chamber in some sort of spiritual body. The 
space at our disposal will not allow us to call attention to 
many very interesting details of the legend, especially 
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in the parallels which may be drawn between parts of it 
and the Book of Genesis , these prove beyond all reason- 
able doubt that the Jews borrowed large portions of their 
religious literature from their kinsmen the D.ibylonians, 
and that the seven days of Creation were imagined long 
before the days of the patriarch Abraham. The student 
of comparative folklore will find much to interest him 
in Mr King’s latest work, and will perhaps trace the 
mingling of legends illustiated in it with somewhat 
mixed feelings. Mr. King’s texts are carefully edited 
and well copied, and his translations, which we have 
examined in several passages, are faithful and not unduly 
literal, and his work is a credit to English Assyriology 


A POT OF BASIL, 

T here is a mdely spread belief, both amongst 
natives and amongst the white sojourners in Western 
Africa, that the presence of a certain species of plant m 
a room drives away mosquitos, and, in fact, a single 
plant IS said to be sufficient to clear a room On his 
recent return from Northern Nigeria, Major J. A. 
Burdon, of the Cameron Highlanders, brought with him 
and gave to me a few leaves of this plant These, 
through the kindness of Mr II H W Pearson, have been 
identified by the experts at Kew as belonging to Ocimum 
virtde^ Willd., a member of the order Labiaia^, which 
occurs from Senegarabia southwards to Angola 

Major Burdon, who is Resident of the Nupe Province, 
Northern Nigeria, and llausa Scholar of Christ’s College, 
Cambridge, has given me the following account of the 
plant 

“ A fragment of what turns out to be Oamum viridc 
was given me in August last at Lokoja, Northern Nigeria, 
by Captain H D I.,arymore, C M G , R.A, Resident of 
the Kabba Province Capt Lirymore’s notice had been 
draw'n to the plant by a native living in a low-lying part 
of the native town at Lokoja, who had told him that the 
natives suffered very little from the swarms of mos- 
quitos which existed in that part, as they protected them- 
selves from them by the use of this plant 

“ Capt Larymore made inauiries and obtained a few 
specimens of the plant, which grows wild, though not 
very abundantly, in the neighbourhood of Lokoja These 
specimens he planted in pots and boxes and kept m and 
about his house The specimens I saw were about the 
size of a geranium 

“ He informed me that the presence of one of these 
plants m a room undoubtedly drove the mosquitos out, 
and that by placing three or four of the plants round his 
bed at night he was able to sleep unmolested without 
using a mosquito net. This is very strong testimony to 
the efficacy of the plant, for the house in which Capt 
Larymore was living is, as 1 had cause to know well in 
former years, infested with mosquitos " 

In the fifth volume of Sir vV T Thiselton Dyer’s 
“ Flora of Tropical Africa," Octmum viride is described 
as follows — 

“ innde^ Willd j Benth in DC Prod XII 34. A 
perennial 3-6 ft high, with much-branched glabrous 
stems Leaves distinctly petioled, oblong, acute, mem- 
branous, 3-4 in long, glabrous on both sides, or obscurely 
pubescent beneath Racemes lax, copiously panicled, 
3-6 m. long , rbachis finely pubescent ; bracts decid- 
uous , pedicels not very short Calyx i in long , tube 
campanulate , upper lobe orbicular, as long as the tube ; 
lower teeth short. Corolla half as long again as the 
calyx-lobes Stamens but little exserted, the two upper 
with filaments toothed above the base — Benth in Hook. 
Kigcr FI 488 , Hennques in Bolet Soc. Brol X 149. 
O, febrifugum. Lindl., in Bol Reg t 753 O. heptodon^ 
P Beauv FI. Owar. 11-59 t 94." 

The plant is figured on plate 753 of^ volume 
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per«everance and endeavour in the face of difficulties, 
opposition and adverse cnticisin that would have daunted 
niany. Great indeed as the advances in wireless tele- 
grapny have been when regarded simply as advances in 
applied science, few things are more remarkable than 
the rapidity with which they have been made. It is less 
than ten years since the first experiments were made in 
the application of Hertz waves to sienallm^. Mr 
Marconi himself began work a few years Tater — in 1896 
In that year he was able to transmit signals over a dis- 
tance of a mile or so, and ever since he has been steadily 
increasing the limit until, about one year ago, it was 
announced that the signal “ S had been transmitted 
from Cornwall to America Many who were sceptical 
of this result at the time must have been convinced of 
Its genuineness when a little later (last March) messages 
were transmitted to the Philadelphia up to a distance of 
1351 miles from land and the signal S " transmitted to 
a distance of 2099 miles Following on this came the 
cruise of the Carlo Alberto during July, August and 
September last, when extremely successful results were 
obtained over great stretches of land and water Finally, 
at the close of 1902, we have the inauguration of a com- 
plete Transatlantic system with transmission of messages 
ID both directions No one can c(jnsider this as ocher 
than a splendid record for six years’ work 

Little need be said of the stations on either side of the 
Atlantic, siHLC both liave been already described and 
illustrated in Natitrl (see vdl Ixv p 416, and vol Ixvi. 
p 465). It 15 to be hoped that before long we shall be 
able to record that both have been m continuous and 
successful commercial working without producing any 
ill effects on other installations When this has been 
accomplished, the problem of syntony remains to be 
solved, and we wish Mr Marconi the same complete 
success in dealing with this problem as has crowned 
his other efforts, Maurk l Soi omon 


A SUB^TROPICAL SOLAR PHYSICS 
OBSER VA TOR V 


some specific object, which may be untlerlaken if desired tri 
their own uafnc and through any worthy medium they prefer. 

One of these is the determmAlion of the heat the sun sends 
the earth and the causes of its probable variation Tbe progress 
of solar physics has been such m the last few years as to make 
It of interest to every inhabitant of the planet that thi-i progress 
should be carried further, not only in scientific, but m economic, 
and jn even humanitarian interLits 

The establishment of a great observalory in tlic tropical or 
sub-tropical regions at a high altitude would advance our know- 
ledge of the heavenly bodies in a degree more thi.ii could be 
done by all the physical observatories in the world united To 
the founder of such an observatory there would be enduring 
fame, but it is an affair of a very great deal of money possibly 
to be reckoned only in million^ The establishment .md 
maintenance for eleven years of a distinctly solar observatory 
under these conditions would enable us to study the sun as it 
has never yet been studied, and through an entire solar cycle, 
for much less cost. 

While this latter research, then, is to be pursued at less cost 
than the foundalicin of a great general observatory, it has a 
specific object of literally world-wide importance and interest 
The determination of the heat the sun sends the earth 
annually is the determination of that through which everything 
on the planet lives and moves, and almost unknown slight 
vanaiiuns of this heat are the probable, if remote, cause of the 
changing character of the seasons and of the lack or plenty in 
the crops upon lliu earth as a whole 

It has seemed possdilc within the last few years that if we 
had this knowledge, the years of iileiily and of famine could be 
forecasted as we now forecast a coming storm through tbe 
advices of the Weather Ilureau It is possible, 1 but I do 
not wish to say more than that it is possible 

I do not know any greater or more worthy object for the 
expenditure of 500,000 dollars liun the settlement of this latter 
great question would be. It is, with our present knowledge, 
almost ft question of money , but no Government is ptepared to 
spend such a sum except for its own interest This is for the 
interest of all the people in the whole world, and I entirely 
concur with the recommendalion of us importance from ihe 
chief of the United States Weather Bureau, which 1 enclose. 
I should gladly see it undertaken, whoever does it. 

Very truly yours, 

S P Lam.iI'V 


W E have received from a correspondent in America 
Ihe following letter by Prof S P Langley, 
secretary of the Smithsonian Institution, suggesting the 
establishment of a great soUr observatory in or near the 
tropics Referring 10 the practical value of such studies 
of the sun as are suggested by Prof. Langley, our cor- 
respondent remarks — “It IS an amazing thing that the 
enormous utility of recent work on the sun's connection 
with the conditions which bring famine or plenty to 
India, for instance, is lost sight of by almost all 
astronomers Astronomers and astrophysicists, even, 
are apt to look at it in its purely scientific interest, as if 
It had none oilier than what it might share with the 
discovery of the motion of a nebula ” 

The letter sent by Prof Langley to the Hon Charles D. 
Walcott, secretly of the Carnegie Institution, is given 
in the report of the executive committee tn the trustees 
of the Carnegie Institution, published November 26, 
1902, and reads as follows * — 

February 28, 1902. 

Dear Mr. Walcoii, — You were saying to me that you 
knew of some peisoos who might be desirous of aiding, through 
the StniLhsonian InstitiUion, some large object, and I was led to 
write you what is in substance the followiog letter 
1 learn from yours of February 14 that you would like to call 
It to the attention of the executive committee of the Carnegie 
Institution, and, as I have written, 1 shall be very glad to have 
you do so, asking you to make it clear that it is in no way 1 
request from the Smithsonian Institution, but a suggestion from 
me of a great object which Mr. Carnegie himscU may care to 
take up. 

1 do 10 the more readily because, considering the Institution 
wholly apart from its own needs, it would be tbe glad means of 
indicating to those who wish some worthy aim for expenditure. 


The Honorable Char Lies D Waii'oi 1 
In a further letter, sent on October 20 to Prof G E 
Hale, who asked for details of the proposed scheme of 
work and equipment. Prof. Langley described the 
principal objects of inquiry of a distinctly solar obser- 
vatory, the plan of observations, and apparatus and 
accessories required 


NOTES 

Tiltt management of the Imperial In'ititute will from 
January i be vested in the Board of Trade, assisted by an 
advisory «.ornmittce representing various Government Depart- 
ments and the Indian and Colonial Ciovernments The Board 
of Trade has appointed l*rof Wyndham Dunstan, F K S.(now 
director of the scientific and technical department of the Insti- 
tute), to be Director of the Imperial Institute Prof Dunstan 
Will continue in charge of the icienlific investigation of economic 
products, and will supervise any other bpanches of work earned 
on by the Board of Trade in the building at South Kensington, 
including ihe collections of products 0/ the Empire so far as 
they will be under the control of the BL>ard These arrange- 
ments do not affect the parts of ihe collections and the in- 
formation offices under the special charge of representatives of 
the India Office and of certain Colonial Governments, 

In consequence of the presentation of a memorial in favour o 
the admission of women to the fellowship of the Linnean 
Society, the council issued a circular in March last inviting an 
expression of opinion on the part of the whole body of fellows. 
The result has been that 301 fellows have pronounced in favour 
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of the propoul and 126 against it, whilst 313 fellowi gave no 
reply. This expresalon of opinion is considered sufficient 10 
justify further action ; accordingly the matter will be brought' 
before a special general meeting on January 15. As the exist- 
ing charter gives no power to the society to admit women as 
fellows, a rCBolutioD will be moved to obtain a supplemental 
charter for this purpose. 

In consequence of frequent cases of iicknesB and death 
caused by poisonous substances in salted raw fish used for food, 
the committee of the Caspian fishery and seal industries several 
years ago offered a prize for the investigation of the nature of 
the fish-poison, for indications of the methods of preventing 
fish from becoming poisonous, and for the healing of persona 
poisoned by 6sh. The accumulated interest and capital now 
amount to 7500 roubles (about 1050/ ). The Imperial Academy 
of Sciences, St, Petersburg, acting with the Ministry of Agri- 
culture and Crown Domains, have now issued particulars of a 
new competition on the nature of fish poison and the antidot^b! 
The persons competing for the award offered in the interest of 
public health will be expected to offer solutions ol the following 
problems — (1) By careful experiments to define the qualities of 
poison contained in fish , (2) to investigate the action of the 
poison of the independent organs of animal bodies, the central 
nervous system, the heart, the circulation of blood and the 
digestive organs ; (3) to present an accurate illustration of the 
pathological reactions in the various parts of animal and hulnh'A'ii 
bodies caused by such poisoning , (4) to present a description 
of the sign*! serving to distinguish fish containing poison from 
normal fish ; (5) to indicate methods for the prevention of de- 
velopment of poison in fish , (6) to indicate anttdoLes and general 
provision against poisoning by fish The awards for Ihe coin- | 
petition will be three premiums, viz 5000 roubles (700^ ), and 
two of 1500 roubles (210/ ) and looo roubles (140/), The two 
lesser prizes may be gained should the author solve only a part 
of the problem, basing hia experimenU upon one method of 
science — chemistry, physiology or bacteriology As regards 
the larger prize, this will be awarded only for the work which 
covers the problem of the nature of the fish poison in all 
respects. The work sent in to compete for the awards may he 
written or printed 10 Russian, Latin, French, English or 
German, and should be submitted by October 1, 1903, to the 
Ministry of Agriculture and Crown Domains. 

Mr N. F DoHHf.[!i, of Beverley, has presented his colled ion 
of European Noctux to the Hull Municipal Museum, This 
collection contains more than five thousand specimens and is 
one of the finest in the country 

Thr death is announced of Prof Richard Biron Von Kraffi- 
Ebing, professor of psychiatry at Vienna and author of works on 
psychiatry and physiological psychology 

Wk regret to announce that Mr. Otto flilger, the well known 
astronomical and optical instrument maker, died on December 
iS, at fifty-two years of age. 

Mr a Carnri;ik has expressed to the Provost of 
Greenock his willingness to present to a properly authorised 
authority in the town the sum of 10,000/ to defray the cost of 
the erection of a memorial to James Watt j or he is willing to 
bf.id a movement in America to raise a large fund which, 
added to what might be subscribed in Creat Britain, would 
enable a wider scheme for a memorial to be arranged 

Onk of the subjects discussed at the recent conference of 
Colonial Premiers was that of an Imperial Patents Act whereby 
one patent would cover the whole Empire Mr. G C. Douglas, 
writing to the Times of December 30, points out that such a 
measure would help enormously in the building up of Industrial 
coDcerni. In the United States of America, one patent covers 
a territory wiih an indusliiai population of about seventy minions, 
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whereas it takes about forty patents to protect an invention in 
the British Empire. If it were decreed that one patent covered 
Great Britain, India and the various other dependencies, our 
great self-governing Colonies would probably soon unite urith 
the Government to make the reform an Imperial one. 

A Reutbh telegram from Syracuse states that shortly after 
eight o’clock in evening of December 28 a severe shock of 
earthquake was felt, preceded by subterranean rumbling. 

A Reuter telegram from St. Thomas on December 27 reports 
that a violent eruption of Mont Pelee was in progress at 10.30 
that morning Dense grey smoke and dust were pouring out 
to a great height Advices from other sources stare that the 
cone of the volcano was luminous at night. 

Prof. Lacroix, the conductor of the French scientific 
expedition sent to Martinique, has, Ta Nainre says, reported to 
the Colonial Minister an account of the consequences of the 
shattering of the cone formed in the crater of Mont Pel6e Blocks 
of incandescent lava rolled in the direction of the White River 
and filled it. Volcanic material six kilometres from the crater, 
which had collected in the neighbouring valley, had eight days 
after the eruption a temperature exceeding 100° C. On 
December 15, symptoms premonitory of an eruption were 
experienced at Kingston, St Vincent, and an December 18 a 
new eruption occurred, but caused no accident 

A Keui'erS telegram from the scene of the recent earthquake 
at Andijan, dated December 23, states that the shocks continue 
and are daily increasing in violence — December 26, Ashkabad 
Oscillations of the eanh arc still noticeable. In Andijan and 
neighbourhood, 15,000 houses have been destroyed Andijan as 
a town has existed for 400 years, and has already been visited 
by earthquakes — December 28, Ashkabaii. A long and violent 
earthquake shock was felt at Andijan at 10 p m yesterday — 
December 29, St, Petosbm^ The earthquake dt Andijan 
on December i6 extended over an area of nearly seven 
hundred square miles The epicertrum of the disturbance has 
been located about four miles to the south of Andijan It is 
indicated by a rent made iti the earth from which sand, water 
and mud are thrown up The statical wave was about 28 inches 
high, and took a northerly direction. 

Wk learn from that Prof H V Hilprecht ha? been 

awarded the Lucy Wharton Drezel medal of the University 
of Pennsylvania for his archeological researches 

Ai the concluding meeting of the Egyptian Medical Con- 
gress on December 24, it was held that the international rules 
applying to plague and cholera required revision, and the 
wish was expressed that an international congress should meet 
forthwith to lay down rules in accord with the demands of 
science 

We learn from Sneme that the Curnigie Institution of 
Washington has made a gr\nt of 500 dollars to Prof Bin-roft, 
of Cornell University, for .1 systematic study of the bronzes ; an 
annual grant of lo.ooo dollars to revive the " Index Medlcus,’' 
formerly published under the direction of Dr. J S Billings ; 
and a grant of 1000 dollars to the astronomical department of 
Vassal College to enable Dr. Caroline E Furness to make 
measurements and reductions of photographs of the stars in the 
region of the north celestial pole 

At the dinner on D^c^mber 22 to Major Ronald Ross, 
in honour of his being awarded the Nobel prize, the Lord 
Mayor of Liverpool dispitched a telegram to the King. The 
following message was received in reply — “lhave submitted 
your telegram to the King and 1 am commanded. In reply, tu 
request you to congratulate Major Ross on the honour which 
has been conferred upon him by the King of Sweden. — 
Knoll vs ” 




NATURE 


209 


January i, K903I 


An expedition lent by the New York Botanical Garden to 
Nova Scotia and Newfoundland has secured^ the Sitennfi 
A mfirtian states, 12,000 Bpecimens of more than 2000 species of 
plants. A third of the specimens are marine plants. Another 
expediiton sent to north Montana by the same enterprising 
institution has done much in the interest of scientific botany 
Many alpine forms of plants were discovered Ample statistics 
were secured establishing the variation of plant life caused by 
temperature and latitude, and of the general vertical distribution 
of flora. 

Rekrkhing to Mr. Backhouse’s letter on sunset glows in 
last week’s Na ruRE (p 174)1 ^he Rev G J* Bridges, writing 
from Salisbury, says — "In addition to the colour growing ics'. 
vivid, the ' colouring’ does not occupy so much space as in the 
Krakatoa glows. It occurs much sooner after sunset and much 
nearer sunrise than in the case of those which necurred in 18S3 
. . The dust wisp-* are so much more defined of late that it is 

difficult to distinguish them from faint streaks of strata except 
by position, which appears to be always horizontal and corre- 
sponding to the curvature of the earth " 

In most of our colonies, more particularly those which are 
concerned with agriculture, the official botanical staff is no 
longer considered to be complete without a specialist in plant 
diseases The reporta and pamphlets embodying the researches 
of these specidlists bear evidence of valuable and important work 
An account of the fungus diseases which attack stone fruit trees 
m Australia has been prepared by Mr D McAlpine. The 
principal diseases are described at some length and illustrated 
with very excellent coloured plates These present diagnoses 
suited to the farmer whose scientific knowledge is limited, and 
methods of treatment are suggested and explained Besides, 
there is added an account of ninny less common fungi also 
destructive to trees bearing stone-fruit, which presupposes a 
certain amount of botanical training 

The report of the Director of the Botanic Gardena, Sydney, 
N.S W , for 1901, besides dealing with matters appertaining to 
the Botanic (lardena, includes the improvements effected in the 
various public gardens which come under his control An event 
of considerable importance was the opening of new buildings 
which had been erected in order to accommodate the National 
llerbinum and provide spice for a botanical museum The 
latter occupies one of three large rooms, while the other two 
are set apart for the cryptogamic and phanerogamic herbaria 
respectively, An inleresling feature of the museum is a collec- 
tion of local plants ; also due prominence has been given to 
characteristic Australian plants, such as the Achcia', Eucalypti, 
various genera of the Proteacen:, and Conifers Reference is 
made to the trees planted by their Royal Highnesses the Duke 
and Duchess of Cornwall and York on the occasion of their 
visit to Sydney 

Mr F. C Constabie directs attention to the serious dis- 
advantages of the common practice of hanging on the walls of 
schoolrooms maps of vanous countries of widely differing 
areas, all drawn to different scales, with the result that the 
countries appear, approximately, of the same size. One of the 
direct consequences of this custom is that comparatively few 
educated persons can give the relative sizes of, say, England 
and Africa, of Canada, Australia and British India, with any 
approach to accuracy This defect in geographical teaching is 
by some teachers avoided by the use of wall-maps of the con- 
tinents having printed in the corner a map of England to the 
same scale to serve as a key. It should not be difficult for 
teachers to prevent their pupils from obtaining an erroneous 
sense of proportion. 
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A DISEASE resembling *' farcy,” the cutaneous form of 
I glanders, has been found to be prevalent in (he Philippines. It 
IS, however, not glanders, but is due to a hln-^tomytctic para- 
site which can be detected in the lesions, and may be isolated 
and cultivated from these, though with some diflicully 

Tub Punjab Government has been compelled temporarily to 
suspend its scheme for extensive inoculation against plague A 
portion of the vaccine fluid became contaminated and induced 
tetanus in a small number of persons who were inoculated willi 
it During the month of October, no fewer than I20,OOD people 
were voluntarily inoculated, and it had been intended to supply 
76,000 doses of the vaccine fluid per diem had not this un 
fortunate mishap occurred. 

SirWiiiiam M\cGrfa.or, in an address delivered lo Lh 
students of medicine of Glasgow University, dealt j ecially 
with the prophylaxis of malaria As the uiitcume of his great 
experience, he recommended the preventive use of quinine in 
coses amounting to at least 15 grains a week, lie stated that 
in L'agos the radical method of Ross for the extermination of 
iiiosquilos IS being pursued by filling in the swamps with sandy 
soil The large pools which cannot be drained at present have 
crude petroleum put on the surface periodically ICmpty tins 
and similar rubbish are removed, and receptacles for drinking 
water are kept carefully covered Native boys are now being 
employed as mosquito catchers, and should be upon the fixed 
eslablishmcni of every F.uropean resident in such a place as 
Lagos 

Sir Charles Todd has supplied the following notes on the 
rainfall during the past winter (April lo September) in bouth 
Australia .—As compared with the average at tliity-seven selecte J 
stations distributed over the colony, llie six months' fall is, 
without exception, far below the average aniuiiiit It is, in fact, 
one of the driest years ever experienced- so far as all the 
northern areas are concerned it is the driest — and the same 
applies to many parts of the south At twenty-four nut 
of the thirl) -seven stations, the winter of 1902 is the driest 
on record, whilst at eight others only one other year was. drier 
At Adelaide, where the records go back to l8j9, during 
the SIX months April tn September, 1902, wc have registered 
only 9 49 in , or 4 64 in under the general average ; in 1891, 
however, we only h.id 7 62 in in the same lime , in 1H69, 8 73 
in , and in 1876, 9 24 in., whilst in 1H86 wc recorded 9 43, 
about Che same as in 1902, bO that as regards the cily that 
year is not a record 

Many tlieones have been put forward to account for the so- 
called "black and white dot phenomenon” visible on diatom 
valves under high powers of the microscope A discussion of 
several of these theories la given by Mr Julius Rhcmberg in the 
Journal of the (Juekett Microscopical Club for November After 
discarding the hypothesis of spherical aberration of the object on 
the ground thit it does not fully account tor the \ariAt10n5 
observed, Mr Kheinbcrg gives reasons for his opinion that ihe 
eflects are due Lo crossing of cones of light and darkness arising 
from total reflection beyond the critical angle between the mount- 
ing medium and the diatom If this hypothesw is accepted, the 
dots on the diatom must be regarded as perforations the depths 
of which are greater than their breadth , this appears to be Mr. 
Rheinberg's view Lastly, a diagram of the critical angles of 
different media relative to diatom silex and of the amounts of 
light totally reflected agrees fairly well with observation 

Messrs. Elsteh and Geiifi, in a recent number of the 
Physthuhuhe Zetischri/i, describe an improvement in Exner’s 
electroscope rendering the reading of the deflections more 
accurate. To one of Ihe glass sidej of the instrument a mirror 
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u attache^ Whteh fix«d pn thf the 

The positioni<)f mirror aod scale ate such^hat the image of the' 
scale when seen through ^an observing lens is 10 the same plane as 
the edges ofthedeettoscope leaves Parallax is thus avoided^^apd 
the dcAcction of the leaves can be read with great accuracy In 
the same issuej these authors describe a contreoletit for pi :of 
portable dry pile, giving a pressure of aooo volts» Cor use Jo 
experiments on the radio activity of the atmosphere. The pUe 
is made up of gold and silver plates built up In columns of gpo 
pairs Atted on ebonite rods^ thirty sets being connected in apries 
inside a metal cose. The pile gives no current, but can maintain 
the potential of a conductor at - 2000 volts ; it is said to keep 
in good order for several years if proper precautions are taken 

Titg South African corals of the genus Flabellum receive 
attention at the hands of Mr, J. S. Gardiner in a recent issue of 
^'Marine Investigations in South Africa" (vol. ii.). The author 
pays special attention to the anatomy and development of 
these organisms, and emphasises the importance of studying the 
polyp as well as the corallum if we hope to gain any real idea 
of their true relationships. 

An additional note by Dr. Forsyth Major on Ocapia liebrechlst 
appears in La Biigiqut ColoniaU for November 30 The 
author Agures both the male and the female skulls, the latter of 
which Is hornless. It is suggested, however, that in some 
instances female okapU may carry small horns In'conclusion, 
it Is pointed out that as the okapis of the present day are natives 
of a continent where zebras and antelopes abound, so their 
extinct forerunners, the Palaeotragi of the Pliocenei were asso* 
ciated in southern Europe and Asia with troops of hippanons 
and antelopes allied to modern Ethiopian types 

We have received from the Smithsonian Institution three 
papers from the Proaedm^s of the U.S. Museum The Arst, by 
Mr JC B Wilson, deals with North American parasitic copepcxi 
crustaceans of the family Argulid^e It is the Arst of a series 
dealing with the large collection of this very remarkable group 
contained in the Museum, and, in additioD to the description of 
these,' will contain a bibliography of the entire assemblage It 
is mentioned that the typical European Argulus foliaceus is the 
only member of the group which has hitherto been fully 
described. In the second paper, Miss M Rathbun treats of 
Japanese slalk-cyed crustaceans, describing as new one hermit^ 
crab and nine shrimps In the third, Messrs. Jordan and 
Fowler continue their review of the Ashes of Japan, treating in 
this inxtance of the berychoid group 

Wk have received from the publisher (Herr G. Fischer, of 
JdDfl) a copy of the Mcoud, and popular, edition of Dr. C. Chun’s 
** Aus den Tiefen des Well nieCres," the original edition of which 
iMOB reviewed m Natuuk of March 6, 1902 (vol Ixv p. 409). 
The mere fact that a second edition has been found advisable 
■Aords sufficient evidence that the work is deemed a success by 
the public. The present Issue is, however, by no means a simple 
replica of its predecessor. No less than eighty-two additional 
illustrations have been introduced into the text, while some of 
the original illustrations have been repla^ by better ones. More- 
over, the text itself has bean expanded 4ntrp<luction of 

additional chapters dealing with the deep-sea fauna, especial 
attention being devoted to the description of the eyes and bghl- 
organs of abyssal animals< T^e new i^l|uptfati^9 Jinclude many 
of tropical landscapes and others of^ subjects, 

while views of icebergs and of the despite scehjeiy pf Kerguelen 
Island are also notable additions. The present enlarged edition 
forms an exceedingly handsome sod srctrofithld^sldlaqie^ which 
bannot fail to interest all lovers of traveNudvimbral hlstbty^ 

Department of Agriculture has lecehtly iasued 
diree pamphlets dealing with the protection of the fauna of the 
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country and the traffic in game, shins, dec. The Ar^t of the 
thM ta an enlarged and revised edition of Dr. T. S* Palmer'b 
aammory of the legisUtioik for the protection of birds other than 
those classed as game. The second is a digest of the game laws for 
fpoSi'by Mhsftb. Palmer and Olds, giving full information with 
regold to -Olose- Seasons, shipment, sale and licenses. In the 
thM and shortest, the Secretary of the Department summarises 
the reghlatihn^ bOnnecled with the trade in birds and game 
between the diAerent States Of the Union. It is satisfactory to 
learn that the regulations for the protection of birds of which 
the plumage is used for ladies' dress, &c , are now extremely 
stringent " Under these Utatutes, birds which are in demand for 
imllinery purposes are protected throughout the lyear, and sale 
and possession, as well as killing, are prohibited. It should be 
remembered that the principal centres for millinery supplies 
are nearly all located in States which have such laws, and 
the purchase of native song-birds, as well as of herons, 
pelicans guLls, terns,' grebes or other plume-birds, should be 
avoided " 

In the early days of the Hudson Bay Company, a large 
number of skins of birds and mammals were sent from the 
Kewatm territory to naturslials in Eutope for description, and 
upon the evidence of these specimens numerous species were 
named. Of late years, but litlle attention hai been paid to the 
natural history of this semi-Arctic tract, while most other parts 
of North America have been ransacked for zoological specimens 
And as some of the Hudson Bay species were founded on in- 
diAerent specimens, while of others the types have either been 
lost or are now in too bad condition for comparison, great 
difficulty has been experienced in correlating the fauna of the 
area with that of the adjacent lerritorirs, especially Alaska. To 
remedy this unsatisfactory state of aAairs, an expedition to collect 
specimens was dispatched some time ago by the U S. 
Biological Survey, under the charge of Mr. E A Preble. The 
results of this expedition are now published as No. 22 of the 
North American Fauna. In this fasciculus, Mr Preble gives a 
full series of notes on the mammals and birds of the area, 
illustrated by reproductions of a number of photographs of the 
scenery Of mammals, two species and four races are described 
as new. Perhaps the most interesting of these 1 $ the barren- 
ground vole {A/tc/ofus aphorodgMui), which is described as 
nearly allied to M. dmfnmondi, but of larger size, with a 
stouter skull. 

The general report on the operations of the Survey of India 
dunng 1900-1901, prepared under the direction of the Surveyor- 
General in India, Col. St. G, C. Gore, has now been published. 
Parties were employed during Uhe year in the deteroiinatlon of 
BBtrcuiomical latitudes in the Karachi longitudinal series and 
also on experimental work connected with the Jaderin base line 
apparatus. Preparations fur the commencement of the magnetic 
survey continued during the year, and it has been arranged to 
establish base stations at Bombay, Kodaikanal, Dehra Dun, 
Calcutta and Rangoon, at which places magnetic observatories 
are to be built and self-recording instruments installed. The 
recent introduction of electric tramways In Calcutta, and their 
impondlng Msstmctitoti ior Sdmbsy, have rendered it necessary 
to arrange for the consttudrion of new observatories at some 
dutahee from the two cities. Four parties of observers were 
engaged on topographical operations in Burma, one on the Liishai 
idilli of Assam oaid 'one In the Kangra and Simla districts. 
Cadaotisl survey operations £ were conducted in Bengal, the 
United Provinces and in Burma. Forest surveys w^e carried 
out in Madras, Bombay, Burma, Bengal, the Central Provinces 
and tho Punjab, The report li much more concise thkn in pre- 
vious years, owing, doubtless, to the instnictioni for curtailffiebt 
issued in 1S99 
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The ** Knawiei^i Diary and Scientific Handbook lor 1903.’' 
itsaed frotn ICn<nvtedg§ ofEce, la a compendium of scienbfic 
datesj facta and data, which will be found useful to students in 
many departments of scientific work. In addition to a general 
astronomical ephemeris and a calendar of events of scientiHc 
interest for each month, Ihe book contains six charts showing 
the movements of twelve of the principal planets during 1903. 
and twelve small charts which show the appearance of the 
heavens during each month. There are also many useful tables 
and several short articles, on practical work with the spectroscope, 
the observation 0/ variable stars, systematic botany and other 
subjects. 


OUR ASTRONOMICAL COLUMN. 

Astronomical Occurrencbs in January — 

Jan. 2> 4h 37m Transit (egress) of Jupiter’s Satellite IV, 
(CallUto] 

2-3 Epoch of Quadrantid meteoric shjwer (radiant 
230" + 52") 

6. 4h 3jm Transit (ingress) of Jupiter’s Satellite III 
(Ganymede) 

10. 8h 41m Minimum of Algol (d Pcrsei) 

12 I9h 20m to icjh 37m Moon uccuUb A Geminoium 
(mag. 3 6) 

13. 5h 30m. Minimum of Algol {0 Persei) 

14 8h 14m to 9 h. 8m Moon (jccuIIs a Cancri 
(mag 4 ’3) 

15, Illuminated portion of the disc of Venus =0 982, 
of Mars =0910 

17. I2h Mercury at greatest elongation, 1 8° 45' East. 

20. 2lh. Saturn in conjunction with the sun 

30 loh Venus in conjunction with Jupiter. Venus, 
44' South 

30, loh. 22m Minimum of Algol (0 Persei) 

Magnetic Storms and Sun Srois. — In an article com- 
municated to No 4, vol, XVI. of the Astrophysicat Journal^ 
Father Cortie, S J , discusses the probable connection between 
terrestrial magnetic disturbances and solar activity 

Instead of dealing with mean values over an extensive period, 
he has compared the times of occurrence of specific isolated 
phenomena which have occurred during the three years 1899- 
190I1 inclusive, and from this comparison has arrived at the con- 
clusion that the relation is certainly not simply one of cause and 
efTect, but rather the relation of two effects springing from a 
common cause 

For example, in support of this conclusion, the writer analyses 
the occurrences of the first six months of the past year as 
follows. The only spot of any sire to cross the sun’s disc 
during this period was the one observed between March 5 and 
13, yet this was unaccompanied by any striking magnetic disturb- 
ance. From March 1 3 to May 19, the visible disc was com- 
pletely free from spots, and the facuL^ observed were faint and 
unimporlanl, yet a comparatively vigorous magnetic disturbance 
took place on April 10 

Father Cortic concludes from his detailed analysis of the last 
sun-spot minimum that It may be possible that sun spots are 
one of the instrumental causes of magnetic storms, though not 
the only one, but it ts more likely that the two phenomena are 
correlated as two connected, though sometimes Independent, 
effects of a common cail^ ” 

ObsERVA'I ions Oh THE PERSEjnS, AUGUST lO AND 1 I, 
1902. — In No. 100 of Popular Astronomy ^ Mr Charles P 
Olivier gives the results of the observations of this shower 
which were made at the Leander McCormick Observatory of 
the University of Virginia, 

On August 10, during a watch which lasted from ph 2dm to 
i6h. 8m., 44 Perse ids and 28 other meteors were seen,, whilst 
on August II (ijh. 36m to i6h 8m.) 76 Perseids and 26 other 
meteors were recorded. The maximam display occurred during 
the period zjb. 59m to i4h. 59 na. on August ii, 30 Perseids 
and 11 other meteors being recorded during that hour 

The colour of ihe brighter Perseids was generally orange, 
and the radiant points for the two dates were a = 39°'5, 
5 = + 36*7, and a ^ 46'’ 8, 8 = + 56*-7 respectively The 
latter radiant was very accurately determined^ from hn ap- 
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parcntly stationary meteor which appe vred directly over the sijclh- 
magnirude star D.M -I* 56^ 798 The paths ol about one-hilf of 
the meteors observed were plolted on I wo cliirlss, reproductions 
of which accompany Mr Olivier's article 

The Moscow Obslrvatory — Vol iv of the second 
serica of the ** Annales de 1 ’Observaloire Aslrononiique de 
Mobcou,” published under the editorship of Prof W Ceraski, 
gives all the details and results of llie observations nv^dc at that 
observatory since the last similar publication w.is issued 

During this interval, important work has been done in re- 
furnishing the observatory and providing it with new insiru- 
ments, in order that it may pursue its reseaiches on modern 
lines A new Henry Repsold refractor, having (wo fifieLn inch 
objectives, has been added to the equiptnent of (he obscrv.itory, 
and one of smaller dimensiomi is now in course of construction. 
The meridian circle, which has been in use since 1855, is at 
present being reconstructed to suit modern requirement'! 

The results published include the following —Meridian circle 
obseivations. By M, U Modestow , calculations of occultAtinns 
by the moon, observations of the Leonid showers of 1897 H 9, 
mid observations of Mara (illustrated by drawings) during 1S9G 
and 18971 by M. S Blakjo , observations of occultatiuns, by 
MM Sternberg, Modesto w and BlaUjo , and a photometric 
study (illustrated by two charts) of Coma Bermices, together 
wiih a dcicnption of the useful work perfonned with a binocular 
of 15 nim aperture, by M Ccrafiki 


ELECTROCHRMrCAL NOTES 

literature of electrochemistry and elcctromet.^l]urgy is 
^ rapidly increasing m volume and importance, and busy 
peo])|c find an increasing difficiiUy in keeping themselves well 
informed a* regards the more recent developments m ihese new 
branches of science and industry The value of periodic subject- 
indexes of current literature on this subject is therefore very 
great, and all interested in these new sciences will hail with 
pleasure the appearance of a monthly sheet enlUled Ehkt\ o~ 
ihemwche Techntk^ which contains an alphabetical subject index 
of all recent articles dealing with applied eleclrocbemisliy, 
electrometallurgy and electrolyping 

This sheet is edited and published by Dr h Peters, of Berlin, 
and the first issue is dated October, 1902 It contains references 
In 107 recent articles on the subjects covered by the index, and 
French, German, English and American papers and journals 
have been searched in compiling this index In some cases, 
short abstracts have been given of the articles indexed. 

Our issue of May 22 contained a note upon the electric 
resistance furnace^ patented and manufactured by JTcraeus, 
of Hannu, Germany, and the use of such furnaces for melting- 
point determinaiions These furnaces have laiierly been re 
duced in cost and improved in efficiency by the substitution' of 
platinum foil only o 007 mm in thickness for the wire originally 
used, and a recent iisue of the Aeiis f EUktrocfumie contains 
some notes by Dr ll^agn— the chemist the lldiiau 'am, 
upon the use of ih** tube form of the improved furnace fur 
laboratory determinAtions 

The most impurtanl of these for the chemist is the application 
of the Heraeus furnace to urganic elementary analysis, und, 
according to Dr llaagn, this application has been attended with 
success, We 3up|xisc that, when used for this purpose, the 
platinum spiral encircling the glass combuslion tube is cut up 
into several sections, each with its own current runnechnns, so 
that successive portions of the lube can be he.ited as desired. 
The great advantage of such a furnace, from the chcnu'^l’s ptuul 
of view, will be the reduction of the heal losses by radiation 
and by the escaping gases, since these in the usual form of 
gas-combustion furnace are very great, .md in summer tune 
render organic analysis a most trying and tedmus operation 
Other proposed applications of the Iieracu:i tube furnaces are 
for the direct estimation of carbon in steel*!, and for the delcr- 
minauan of ash m coal and coke. The maximum temperature 
attainable with these furnaces is 1700“ C , and this limit is due 
to the inability to produce tubes, which will ret Ain their form at 
this or higher temperatures 

The use of the electric current for heating glass furnaces does 
not seem a very promising application of electric power to those 
acquainted with the high degree of efficiency obtained in the 
mt^ern regenerative gas furnace now generally employed in the 
gloA-making industry. According to a recent issue of the 
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schriji fur EUkire^htmiSt however, thii me^od of heating glufl 
fumacei has not only been the subject of p^dcal eiperiments in 
Germany, but two glass works are now in operation, working 
upon this principle. Two Cologne engineer!, MM Becker 
and Volker, are the patentees of the more valuable and practical 
electric furnaces of this type, and after numerous laboratory 
experiments they have been able to achieve the realisation erf 
llw ideal upon an industrial scale. The first ** Electric Glass 
Factory^' was built at Fiettenberg on the Lenne, where a power 
station of aooo £ H P was available for the supply of the 
requisite electric energy. The results first obtained here were not 
very satisfactory from the economic point of view, but improve- 
ments were introduced in the process which are considered to 
render it a commercial success, where cheap power is available. 
A new company has therefore been floated, the .AktiengeseJLi 
Bchaft f Elekirokeramic,*' and a second electnc glass works 
has been built at Deulsch-Matrei, where electric power can be 
obtained at a cost of 5 pfg per £ H P. hour at the terminals of 
the furnaces. This works was to commence manufacturing 
Operations m the summer of this year, and further details of the 
results obtained will be awaited with interest. • ' 

Messrs Foerster and Muller, who have devoted much 
time to the elucidation of the chemistry of the eleetrolylic 
chlorate cell, contribute to the Zeitichrtft f Eltktrochemu 
of August 2S and September 4 details of an extended labora^ 
tory investigation relating to the changes which occur when | 
hypochlorite solulions are electrolysed under vanous conditions. | 
Sodium hydrate, sodium hypochlorite and sodium chloride 
solutions were used as electrolytes in their experiments, and the 
results show that chlorate was formed at the anode both by 
primary and secondary reactions under the conditions obtaiamg 
during their tests. The primary formation of chlorate is re- I 
-presented by the following equation * 

CIO' + 20 = CIO, 

This reaction, however, demands the presence of CIO' ions 
with anodic free oxygen and an E M.F. at the anode above 
I'l volts. It occurs under normal conditions only to a slight 
extent, Secondary chlorate formation occurs at the anode, not 
only in solutions containing free hypochlorous acid, but also in 
neutral and alkaline solutions, and may be represented by the 
'following equation ” — 

6C10 + sHjO = 2 HC 10 j + 4 HCI + 

The formation of chlorate by this secondarv reaction is, huw- 
-ever, most active when the conditions admit of the existence 
of free hypochlorous acid in the electrolyte, / e. when the | 
electrolyte is maintained in an acid condition during the | 
electrolysis In this connection, it is interesting to note that 
a recent French patent in the name of Lederlin, relates to an 
improvement in the usual elecirolytic chlorate procedure, the 
improvement being the continuous addition of dilute hydrochloric 
acid to the electrolyte m the cell 

The use of ozonised nir for the purification of drinking water 
IB again attracting considerable attention Some years ago, 
experimental irials were carried out at Paris and other places 
with processes of this character, but the trials appear to have 
been unsuccessful (probably on economic grounds), and for two 
or three years little has been heard of ozone in connection with 
the water supply of large towns During the present year, the 
East London Water Company has, however, been carrying our 
Irials at Lea Bridge with an ozone process of purification, and 
according to one of our electrical contemporaries, these trials have 
been fairly successful Prof, van ’t Hon also gave details at this 
year’s meeting of the German Electrochemical Society of experi- 
mental trials recently made with the Vosmaer-Lebret process in 
Holland, and his paper is fully reported in a recent issue of the 
Zfitschrift f EUktrochimii The VoBmaer-Lebret form of 
ozoniscf differs from most of those previously invented in the 
absence of glass as a dielectric. The silent discharges which pro- 
duce the ozone in the air passing through the apparatus take place 
between the walls of the metallic tubes which form its essential 
feature An E.M F of 10,000 volts with one pole earthed is 
used, and no artificial cootjng is employed. The chemical 
and bacteriological examination of the water before and after 
Ireatment with the ozonised air showed that the reduction in 
organic matter and in the number of colontes was equal to tlia 
beat yet obtained by any other process, and Prof, van ’t Hoff 
is of opinion that the Vosmaer-Lebret process may solve the 
problem of a pure-water supply for large towns and cities. 
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Experimental trials of the process are shortly to be carried out 
In Rotterdam, in connection with the town water- woikii 
The electrolytic separation ,of antimony from polymlpki 4 c 
solutions of sodium and the metal is a dimcult operation, for, 
owing to the separation of sulphur at lh± anode and its le-solu- 
tion in the electrolyte, the metal deposited at the kathode has 
a strong tendency to enter again into solution Izart and 
Thomas have recently been investigating this phenomenon, and 
have found that the difficulty can be overcome by using a 
diaphragm type of cell. Some details of their experiments are 
given in the Zeits ^ EUktrochemit of September II The 
solution of polysulphide is placed in the katnode compartment, 
and a solution of sodium hydrate is used in the anode 
compartment of ihe cell. The conductivity of the electrolyte 
can be increased by the addition of ammonium salts. On pass- 
ing an electric current through such a cell, sulphur separates at 
the anode, but dissolves in the sodium hydrate solution with 
liberation of oxygen At the kathode, antimony is deposited, 
and there would appear to be no limit to the thickness of Ihe 
deposit which can be obtained under these conditions. The 
process is about lobe tried upon an industrial scale at Cos sagnac, 
in France, and the results obtained will be awaited with 
interest Up to the present time, the only electrolytic process 
for the separation of antimony which has been worked upon a 
large scale is that of Siemens and Halske, but no details of 
the plant at Banya, in Hungary, have been publislied, and it is 
possible that ihe results have been less satisfactory than the 
patentees hoped 


A NEW JOURNAL FOR GENERAL 
PHYSIOLOGY^ 

’^H£ mulliplication of journals devoted to particular aspects 

^ of the various branches of a science, although indicating 
the vigorous growth of the last decade, is not without its dis- 
advantages ; It tends to accentuate those subdivisions of the 
subject which specialisation must of necessity bring about. Id 
this respect it is refreshing to realise that the particular 
periodical now under review aims rather at the consolidation 
than at the further separation of the different aspects of physio- 
logical knowledge, in this and in other respects it is a new 
departure and as such merits special recognition This will be 
apparent to anyone who reads ihe excellent introduction with 
which Lhe editor, Prof Verworn, has prefaced Ihe first number 
of the new venture and which, apart from its delightful literary 
style, IS well worth perusal since it is more comprehensive than 
the majority of such utterances , ii forms, indeed, in itself a 
noteworthy snd suggestive contribution to contemporary 
physiological literature. Of the many different points which 
are dealt with in this editorial, only those can be referred to here 
which have a direct hearing upon the scope and conduct of the 
Zeitsckrift fur allgemeint Physiologic. The phrase "General 
Physiology ' has l^en made familiar through Prof Verworn's 
masterly treatise upon the subject, but as this very treatise 
appears to have given rise to some misconceptions as to the mean- 
ing of the terms, the editor now defines the position with more 
precision. General physiology is regarded by Prof Verworn to be 
the science which deals with the objective phenomena of living 
(Kings in so far as they are common to all or to large groups ol 
organisms. It la noteworthy that the qualification indicated by 
the word " objective has been introduced ; the reason for this 
introduction appears to be the desire of the editor to make it 
clear that in his opinion physical and chemical changes are the 
only data which can be properly considered to constitute the 
subject-matter of physiology. His affirmation of this view is 
particularly salutary at the present time owing to the confusion 
which exists as to the relation of physiology to psychology, 
and the modern tendency to blur our sharpness of view in 
regard to the former subject by reviving the viialistic views of 
the past Prof. Verworn regards with disfavour the intrusion 
of such idealistic conceptions as have been made familiar by 
the exponents of " neoviUlism,’* and accordingly he limits ihe 
subject -matter of general physiology. He also advocates a 
mok-e exact phraseology m connection with physiological pro- 
cesses which have been hitherto described by a termlDology 
belonging to psychology. The use of such terms 11 undoubtedly 

1 ZtiUchtfi /At allgemeint Phynelogie Herauigcgebaa von Pr. Man 
Verworn £nt«r Band, Entes Hefl. Pp isB + al. (Jena \ Gtiitav 
Fkcher, 1904 ) Preii Mk 34. 
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ertremely niuleading ; it is difficult, for instance, to diasociale 
those physiological processes which arc generally described as 
"Voluntary'^ from naving a physiological connection with 
" volition,^’ and yet with volition as such physiology itself can 
have no dealings In the opinion of the writer of the present 
review^ Prof, Veiworn is to be congratulated upon the firm 
attitude which he has taken and upon his timely attempt to 
demarcate the scientific frontier of hia subject. 

In the editorial preface reference is also made to a mis- 
conception which appears to be rather widespread, and is 
fundamental as regards clear definition of the subject , this is the 
tendency to regard general physiology as identical with what has 
been called comparative physiology The latter phra<ie 15 un- 
doubtedly a wholesome protest against the restriction as to 
experimental material which pervades a large section of physio- 
logical work, and which causes generalisations to be drawn from 
phenomena observed only ii] a few vertebrates^ — the frog, the ; 
rabbit, cat, dog and monkey But comparative physiology as 
the appropriate vts-ii vis for the extensive science of comparative . 
anatomy cannot at present be said to exist at all ; on the other ^ 
hand, there is a considerable and rapidly accumulating mass of | 
material for general physiology in the sense in which this phrase 
IS used by Prof. Verworn It is true that both studies postulate 
investigations carried out upon an extensive range of living I 
material; there is, however, a very real distinction between I 
them related to the end for which the study is uncleruken. If 
this is directed so as to ascertain the phenomena exhibited by a | 
particular animal as such, then it fitly formic part of comparative 

f ihysiology , but il it is undertaken with the object of throwing , 
ight upon analogous phenomena existing throughout widespread 
groups of organisms, then it can be more appropriately described 
as pertaining to general physiology In this latter case the object 
of study IS selected because it exhibits some particular physio- ' 
logical process in an e^cially striking way or under especially 
modified conditions The distinction will no doubt break down ' 
as our knowledge widens and a real comp.Trative physiology ' 
comes into being, but at present it appears to be both sound 1 
and useful In illustration of such practical utility the writer , 
of this article draws attention to investigations upon the 
phenomena exhibited by the electrical organs of fishes ; these 
have been undertaken by physiologists in order to throw light > 
upon the electrical changes present in such excitable tissues as J 
muscles, nerves, &c ; it is a mere incident that they also con 
tnbute towards our knowledge of the Iife-history of particular ' 
forms of fish In this connection it is desirable to explain that | 
the editor is particularly careful to guard against giving the im- | 
pression that he attaches particular value to the study of the j 
simplest forms of life , these arc exlremely suitable objects of | 
study for particular purposes, but he nghtly ridicules the notion 
of there being any special virtue in a " Protistenphysiologie 
Il will be clear from the above review that a very wide scope 
IS given 10 the possible subject-matter of the new journal, it 
includes a wealth of material if only in investigations upon all 
the excitable tissues both animal and vegetable The cditorN 
hope IS to bring together, by means of the Zeitsthiift^ widely 
scattered researches upon most diverse objects, which will, 
however, all be linked through their authors’ aims and points of 
view ; the whole oasemblage will thus have a direct bearing in 
regard to Lhoqe large problems of the existence of which every 
physiologist is aware 

In order to encourage the advance of physiology along these 
lines, Prof Verworn announces his intention of giving the new 
journal an international character, partly by publishing at the 
end of each number reviews of such researches appearing in 
various exisung periodicals as come within the scu^ie of the 
subject, but mainly by undertaking to print communications in 
any one of the languages made official at the Physiological 
Congress held last year in Turin There are at present very 
few journals in which physiological communications, whether 
German, French, English or Italian, can appear; a physiological 
Zeiischn/t of this cosmopolitan character will prove to be a real 
boon, and will, if successful, bring into touch workers of dif- 
ferent nacionaliticB in a way which must be most beneficial for 
the advance of their science. 

Space will not permit any extended reference to the researches 
contained in the firet number of the new journal ; it may, how- 
ever, be said that as regards importance and varied interest they 
are exceHent, and that Prof Verworn is 10 be congratulated 
upon the subject-matter of his first volume. The communications 
include the following original publicationi : — “Zur Kenntnis der 
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Narkose,” Hans Winterslcin , " Neue Versuche zur Physiologic 
der Befruchtung," E von Dungern ; “ Ueber die Rc^'akiion des 
Blutserums der Wirbeltiere und die Keaklion der lebendigen 
Substanr im allgemeinen, ” H Friedenthal , " Inanitionseri- 
cheinungen der Zelle,” H Wallengrcn 

There is, further, an article by Prof. Horuttau upon the older 
and the more modern conceptions as lo the causatinti of nerve 
conduction, and reviews of variou*! contributions to contemporary 
physiological and biological literature by a number of cuinpcLent 
reviewers The journal i’? well printed, and such pliles as are 
present in this first volume are quite salisfactory It is to be 
hoped that English contributions to general pliysiology may 
appear in some of the succeeding numbers, in the meantime, 
Pfof Verworn has the hearty good wishes of many English 
physiologists for the success of his undertaking F (1 


IN TERNA TIONAL CONFER ENCE ON 
WE A THER-SHOOTJNG. 

TF anyone wishes to learn the history of the subject of the 

effect of gun firing on weather, he cannot do better than con- 
sult a most interesting and complete history, which lias recently 
appeared as a publication 0/ the Central Anstall for Meteor- 
ology and Earth’s Magnetism (year 1902, vol xxxix., Vienna). 
The above-mentioned history is only one of several valuable 
an ides contributed to this volume, all of which are connected 
with the same subject. In fact, the publication is an account 
of the international conference for experis on weather-shooting 
which look place in July last at Graz It may be news to many 
people to learn that already three international and one Italian 
congresses have lieen held, and that anyone who wts interested 
111 the subject could have attended 

The congress in question was summoned lo give, if possible^ 
definite answers lo two definite questions, namely, (i) Is 
wcather-shooling effective or not/ (2) If no final judgment 
can Vie given, what should be done in future and bow should one 
proceed? In order lo prepare those interested and about to 
attend the conference, three monographs were published and dis- 
Inbuled a fnrlnight beforehand, bringing together the whole 
history of the subject up lo that lime ; the methods, appa- 
ratus and arrangements of modern wealher-shooling , and 
lastly, the cnlena for judging the effect of weather shooiing and 
the application of the same to the numerous “ effects ” ttnd '* non- 
effects ” aa reported in previous congresses and publications. 
Each of these are printed in the present volume and are valuable 
contnbiUions to the subject 

It would take loo long to enter deeply inlo the details of the 
numerous meetings and discussions at the conference itself 
Ic IS of interest to state, however, that the distinguished 
director of the Vienna Central Anslalt of Meteornliigy and 
Earth's Magnetism, Herr llnfralh Prof Dr Pernter, was 
general reporter to the congress, and that at the end of the 
volume he sums up the conclusions of the conference The first 
result, us he slates, was that ihc eflcct of weather -sliootmg, 
based on expert evidence, appears not only — as ihc over 
whelming mijuiity of the npmions of experts showed — as 
doubtful, but as most doubtful and, indeed, irnprohable when 
all circum^ldinces and different weights of opinions are con- 
sidered 

The second mam result, reslncUng ourselves only to two, 
was that the firing should iijt as yet be given up, but con- 
tinued until It be proved that it has not the desired effect. 
It may be mentioned in conclusion that this publication is a 
model of what such a report should lie, and those who have 
taken part m it are to be congratulated on the successful result 
of iheir labours 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Oxi'ORD.— A statement of the needs of the University has 
been circulated by the Vice Chancellor among members of con- 
gregation. Applied mechanics is one of the subjects for which 
an additional profeasorahip is asked Better endowment ib 
asked for the professorship of human anatomy, the readership 
in pathology, the Sibthorpian professorship of rural economy 
(now suspended), the chairs of geology, zoolop, physics and 
cxpenmental philosophy, and the curatorship of the PiU-Rivers 
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Minedni. A largd extension of the system of rexdenhipx Mtd 
lectureships is asked for in natural science, archaOlo^ and 
other subjects. The necessity of instiluLlhg and mslntainlDg a 
labomtoiy for experimental research In the field of psychology 
is urged by several professors The urgent needs of the Uni- 
versity Museum, the Botanic Garden, tne University Observa- 
toiy and other departments of science at the present time in 
▼olve a capital expenditure of about 30,000/ and an annual 
expenditure of 30^0/. 

Oambhidcib. — Mr. L, Donccister and Mr V. J Woolley, of 
King’s College, have been awarded Walsmgham medals for 
their researches m biology Mr Doncaster wrote on hybridis- 
ation, Mr Woolley on the effect upon a nerve of strong 
interrupted induced currents. 

Twenty-three entrance scholarships and exhibitions in natural 
science have been awarded at the recent examinations held by 
ten colleges. For classics fifty-one awards were made, for 
mathematics thirty-seven, and for modern languages six 


Dr Charles Portbr, of the Public Health Hospital, 
Leith, has been appointed demonstrator m bacteriology at 
University College, Sheffield 

Dr. G S- Parkin summarises in the Times the results of 
inquiry made at Oxford on behalf of the trustees of the Rhodes 
scholarship scheme to ascertain the conditions on which 
scholars will be admitted to the University and also the willing- 
ness of the individual colleges to receive the men selects 
Almost all the colleges have already expressed their willingness 
to receive a certain number of the scholars annually. The 
minimum standard of admission to be kept in view by the 
trustees in making their selections is the ability to pass Respon- 
aions. Dr. Parkin adds' — "As much weighty evidence has 
been placed before the trustees to show thar in parts of the 
United States, and in many of the colonies, it was felt that the 
bequest would be made more useful and effective if scholars 
were accepted for post-graduate and research work, as well as 
for merely under-graduate standing, the colleges were asked to 
state their preference in this particular The replies were 
varied— some colleges inclining distinctly towards men pre- 
pared for advanced study, if within moderate age limits— 
while some are ready to take in scholars of both clarsea ” 


SCIENTIFIC SERIAL. 

Journal of Boiany, December.— The article on a new 
Senecio hybnd, by Mr, Burbidge and Mr Colgan, refers to a 
form found at Sorrento, Ireland, which is intermediate 4n 
character between the common ragwort, Senecio /acobasa, and an 
introduced species, Senecio cineraria. Besides the illuslraiions, 
which do not furnish very definite proof, the authors bring for- 
ward more convincing evidence in favour of their view. — The 
notes published by Mr. Spencer Moore refer to Sal-ma Ruiselln^ 
two secies of Barleria and a recently founded species of Am- 
phoranihus.— Mr C. E. Salmon records the finding of Althaea 
hirsuta near Reigate and discusses the possibility of the plant 
being a native or an alien. — Mr. Wheldon and Mr A. Wilson 
give the localities of some mosses and hepatics which have been 
discovered in west Lancashire since their previous list, published 
in 1901. — A list of Shropshire Sphagna is compiled by Mr. W. P. 
Hamilton,— The revised catalogue of British Marine Algx, 
with localities, compiled by Mr Batters, is concluded in this 
number 


SOCIETIES AND ACADEMIES. 

London. 

Royal Society, December 11, 1902.— Abnormal Changes in 
^me Unes in the Spectrum of Lithium. By Hugh RamaivO, 
&.A I St. John B College, Cambridge, Communicated by Prof. J 
G. D, Liveing, F R S. , 

The author has found. that the wave-lengths of the lines' 
imonglng to the principal and the second siAoidlnate serlei in ' 
the oxyhydrogen flamC spbctrmn of lithium agree closely with 
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those given by Ka) ser and Runge fur the lines In ihe are sp^iuhi, 
but, excepting Ihe orange line, there are considerable differences 
between the lines of the first subordinate series, Beginning with 
the orange Imo and proceeding to the others in order, the 
differences found were o 07, 070, o 49, 0*39 and o'sS unit, 
the wave-lengths of (he flame lines being the greater. In view 
of these differences, the author examined the arc spectrum in an 
arc struck in air ahd in another enclosed in a magne da brick ; the 
spectra of different parts of the outer flame and of the inner core 
of the arc were studied He also examined ihe spark spectra 
with and without a Leyden jar in the secondary circuit. The 
conclusions are that the lines in the piincipal senes appear to 
broaden and reverse normally The lines in the second 
subordinate senes do not reverse, but they broaden towards the 
less refrangible end of the spectrum and become diffuse on that 
side The first line in the first subordinate senes, x 6103 84, 
broadens and reverses almost normally The other lines in that 
series broaden more rapidly on the more refrangible side than on 
the other The inner core of intense arcs, and the parts near 
the negative poles of weak arcs and sparks, give a broad reversed 
line with its centre about A 4602 4, whilst the part near the 
positive poles in weak arcs, and the flame of the arc, give a 
sharp bright line, a 4603 07, coincident with the lines in thi 
spectra of the oxyhydrogen flame and uncondensed spark, Thi* 
wave lengths hitherto recorded for these diffuse lines wruUI 
appear to be those of abnormal lines , the true lines are the 
sharp bright ones which occur, without complication, in the 
spectrum of lithium in the oxyhydrogen flame 

Entomological Soeiety, December 3, 1902 — Canon Fowler, 
president, in the chair, — Mr H W Andrwwa exhibited a 
male specimen of TkertopUttes iuadusy from Chattenden, 
July, 1902 Colonel Yerbuiy took several females of this 
species at Nethy Budge, N B , in 1900, but there appears 
to be no record of the capture of the male He also ex- 
hibiled a male Plaiychtrus sticticus and x female Microdan 
dn^ius from Eltham and Shoreham (Kent) respeclively , and 
three small dark examjiles of Sytphus ba/tcaliis, taken near 
Brockenhurst, where the form was not uncommon, in October, 
1902. — Mr M. Burr exhibited tvio species of Fhyllium from 
Ceylon, sent by Mr Green, P bioculatumy Gray {- e? urifohum 
Hann , and ro^M^Gray), which produces the flanged ova and is 
the commoner of the two, and / athanysus. Wrstw., a scarce 
species with the less ornate uvutn. — Mr A J Chltty exhibited 
a box of insects, taken, between September 12 and October 7 
last, from a decayed fence chiefly constructed of birch. The 
exhibit compnsea about a hundred species, of which seventy- 
nine or eighty were Coleoptera. Four species of beetles 
mimicked the surroundings of lichen-covered bark, and one, 
Acalits tribatusy resembled buds. — Mr R, Adhln exhibited a 
hybrid helema biiunana x S tetralunariay together with 
spring and summer examples of both species for comparison. 
The hybrid presented some of the markings of each of its 
parents, the crescentic blotch at the apex of the fore-wings and 
the band on the hind- wings closely following (etralunanay but 
no trace of the dark spot usually so distinct on each of the 
wings of that species, especially in the summer emergence, was 
visible, while the ’’second line” of the fore wings clostly 
followed hiluuaria In colour it more nearly resembled that of 
the summer brood of tefralunana. 

Geological Society, December 3, 1902. — Prof. C Lapworth, 
F R.S., president, in the chair — On some well-sections m 
Suffolk, by Mr. William Whltakwr, F. R,S Notes of thirty-one 
new wells have accumulated since 1895, some of therp giving 
results which could not have been expected. A trial-boring for 
the Wood bridge Waterworks Company gave a depth of 133^ 
feet down to Eocene beds, and a thickness of Crag about doable 
of any before observed in the neighbourhood. The author is 
not satisfied with any of the explanaiionB which have been sug- 
gested. Two borings at Lowe&toft show that Crag extends to 
a depth of 240 feel in one case and more than aoo feet in another, 
confirming estimates of Mr. Harmer and Mr, Ciement Reid 
In one of these, Chalk was reached at 473 feet. Three oih^f 
wells in the neighbourhood confirm the great depth of the newer 
Tertiary strata. Sections are also given from Uie following 
places Boulge, Hftcham Street, Ipswich (aorroborotlng ihe 
evidence for a deep channel filled witn Drift given by ihe action 
at St. Peter's Quay, New MUt), Shoticy, Stanafield and Brettcn^ 
ham Pkrk. The last shows the greatest thickness of Drift recqidhif 
in the county, namely, iia feeL— The cellular magnesian 
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limestone of Durham, by Mr George Abbott. Tne reriiiian 
Limestone covers about [} square miles near Sunderland ; it 
alternates with beds bf marl containing concretionary limestone 
balls, and attains a thickness of 65 feet or so. The cellular 
limestones frequently contain more than 07 per cent of calcium 
carbonate Magnesium carbonate occupies the interspaces or 
^'cells’’ of this limestone, and also the spaces between the 
balls. The patterns met with in it can be arranged into two 
chief classes, conveniently termed honeycomb and coralloid, 
each with two varieties , both classes have begun with either 
parallel or divergent systems of rods. The second stage is 
the development of nodes at regular distances cm neighbouring 
rodsi and these in the third stage, by lateral growth, become 
bands. Finally, in the fourth stage the interspaces become filled 
up The upper beds are usually the most nearly solid In the 
coralloid class, the nodes and bands are smaller and more 
numerous than in the honeycomb class In both ciasscb, tube-i 
are frequently formed The rods have generally grown down- 
wards, but upward and lateral growth is common 

Anthropological Institute, December g, 1902 — Dr. A C 
Haddon, F K S , in the chair — Mr C Lumholti, of the 
American Museum of Natural History, read a paper on 
the symbolism in art of the Iluichol Indians ufMexlcu — Messrs 
Nelson Annandale and H C Robinson read a paper on some 
results of ar\ cKpedition to the Malay Peninsula The paper 
described the districts which were visited by the authors, the 
investigations undertaken and the material obtained I The 
iWihstii tribes are as follow . — (1) Afahiys and Sianusd of the 
district betiveffi Sin^ora and Jamhu Physical differences 
between the two are slight or absent , there is evidence of an 
admixture of aboriginal blood, though the aborigines are now 
practically extinct in the district T wo distinct physical types are 
to be recognised, but neither can be associated with one people or 
the other Mohammedan and Duddhut customs were noted The 
amusements, opium-smoking, diseases and modes of burial were 
described (2) The South Petak Malays are distinct from the 
people of Patani, their standards of civilisation more occidental, 
but their race is non-pcrsisteni, being swamped by immigration 

(3) In Selan^r there is no long-established Malay population 

(4) The Samsams oj Tiang are identical with or nearly related 

10 the Malays of Upper Perak, but certain physical differences 
from the Malays of South Perak were noted, and their language, 
religion and weapons were described It savage trtbes 

the following - — (5) Their distribution, social status, 

physical characters and mode of life were described (6) Sakais 
Their distribulion and relationship to Semangs were noted, and 
their mode of life, external relations and buna] customs 
(7) Oran^ Laut Kappir of Tt ang Their possible relationships 
were discussed, with their dialect, religion and customs 

ClMllRIIJl.E 

Philosophical Society, November 24, 1902.- — Dr Baker, 
president, in the chair — The origin of the thoroughbred horse, 
by Prof. Ridvaway (see p. 187) — Note on the resolution of com- 
pound characters by cross breeding, by Mr W. Batooon. In 
this note, the case of resolution of character recorded by do Vries 
(" Muutionstbcorie,’' Lief IV p 196) is discussed A red Antir- 
rhinum crossed with a white gave hybrids which on self-fertilisation 
gave four forms in numbers suggesting the ratio 9 ’ 3 3 i 

These results are treated by de Vries a.s phenomena of "di- 
hybndisation," but fn the present communication it is pointed 
out that the facts so far do not preclude an apparently simpler 
account. — Notes on rearing the later stages of echinoid larv.v, by 
Mr. L Donomtor, The difhcuUies which workers at echinoid 
development have met with in rearing the larvae were pointed 
out, and the methods used by MacBride and others were 
described. At Naples in the spring and summer of 1902, it was 
found possible to rear Urvx of StrongyloiAnlroius Uvidus^ 
E<.hinus mtcrotuberculatus and their hybrids beyond the meta- 
morphosis Without using cither a plunger or gpecially large jars. 
The larvse were kept in four litre jars, and supplied about five 
tunes a week with fresh sea-water taken several kdometres from 
tlfc coast The larvx usiully developed healthily and metamor- 
pIiO^ about thirty days after the fertilisation of the eggs. Other 
species, such as Spk<i^nchinus granulans^ however, could not be 
tqijhic6d to develop by* these means The hybrid urchins lived for 
onj^ a few days after the metamorphosis, but those of Stroogylo- 
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centrolu<t were kept in some cases for a month, but did not change 
greatly during that time The later larva? and young urchins of 
the two species menlioned resembled one another very closely — 
(l) On the Galois theory of differential equations ; (2) On the 
structure of continuous groups, by the president — Neilc onsixin- 
taneous ionisation in air at different temperatures and presisures, 
by Mr J Patteraon. The object of the experiment was to find, if 
possible, the cause of (he so-called spontaneous lonisalion in air. 
To measure the spontaneous ionisation at different lemperaiures, 
the air was contained in an insulated iron cylinder containing 
about thirteen litres, and the rate of leak was measured between 
the W'alls of the vessel and an insulated electrode This elec- 
trode was connected to one pair of quadrants of a very delicate 
electrometer and the rate of leak oliserved The experiments 
showed that from the temperaUire nf the room (20“ G ) to 
about 500“ C the current through the gas was constant, the air in 
the cylinder being at atmospheric pressure throughout the invciiU' 
gation To measure the ionisation at differeni pressures, the 
same cylinder and electrode were used The joints were made 
air-light with sealing-wax and ihe air filtered through glass 
wool The results showed that flown to a pressure of about 
\ alma's the current through the gas was independent of tlic 
pressure and lint for pressure below 90 mm of mercury the 
ionisation was proportional to the pressure Using the value 
6 ^ 10 for f, tne charge on an ion, the number of ions 
produced per c c per sec was about jo The results of the 
experimjnts indicaic that the ** spontaneous lonisntion ” is really 
due to easily abisoibed radiation from the walls of the vessel. — 
Note on the behaviour of a potassium amalgam kathode in a 
vacuum tube, hy Mr T Lvifna.n. 

MaN' HESII'H 

Literary and Philosophical Society, Deceml>er 16, 1902 
— Mr Charles Dadey, president, in the chair — Mr hrank 
Bouthern and Dr Charles 11 Loea exhilMled some Japanese 
magic mirrors — Mr R W Blilaon exhibited a senes of eggs 
of the cummun guillomot {Una showing great variety in 

coloration and design of markings, eggs of various shvdes of 
green, lilue, ytllow, brown and red being prommeni — Mr. 
C E Btromoiyar read a paper on the grapliic compulation of 
lenses, in which he described a simple method of computing 
oblique rays of light which do not cross the optic axis of 1 lens 
system — Mr A Adansaon read a paper on a simple form of 
vernier microscope The apparatus is specially devisetl to suit 
the elementary student m a physical laboratory who is familiar 
with the use of the vernier and who wishes to calibrate or 
determine tVie bore of a glass tube by measuring the length of a 
mercury thread within it 

pAkis 

Acaderny of Sciences, December 22, 1902 --M, llouquet 
I de la Gryc in the chair. —The proaldont delivered his annual 
I address — The prizes ofiered for the year 1902 were awarded 
os follows . — In geometry, the subject proposed for the Grand 
Prize was to impiove in an important point the application of 
the theory of continuous groups to the theory of partial differ- 
ential equations, the memoir crowned being that of M. Ernest 
Vessiot, M Jean le Roux receiving a very honourable mention , 
the Bordin Prize is not awarded, M de Tannenberg receiving 
an honourable mention for perfecting the theory of surfaces 
applicable to the pirabuloid of revolution ^ the Franecour 
Prize IS awarded to M. Emile I..emoine for the whole of his 
works on geometry, and the Poncclet Prize to M Maurice 
d’Oeagne for his works on nomography In mechanics, the 
Extraordinary Prize of bexxj francs is divided between M 
Romazotti and M Dnencourt, M. Hartmann nceiving a 
Montyon Prize, for his experiments on Ihe production of 
the lines of slipping on the surface of elastic bodies 
due to their delormation, and M Renard the Plumey 
Prize, for the whole of his works. In astronomy, the 

Pierre Guzman Prize is not awarded, the Lalande Prize 
falling to M. Tripled, the Valz Prize to M Hartivig, 
the Damoiseau Pnze to M, Gaillot, for his study of 
the theory of the motion of Saturn, the Janssen gold medaJ to 
M. le Comte Aymar de la Baume-Pluvmel, an encouragement 
and a Janssen medal being accorded to M. Jean Binot. In 
geography and navigation, the Binoux Pnze is divided be, tween 
MM. Claude, Marcel Monnier and Delpeuch In physics, ihe 
Hubert Prize is awarded to M C F. Gmlbert. for hU work 
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enlitled " Lei atqtfnteun d'^leclrieiif L I'Eiipeiiilon de 1';^’* 
Tn Rtaiisucit tne Mokityon Priz^ Is divided n^ualjy betvyecft 
Ml F. Bordu, for a statistical study of the mortality in infants 
due to gostro-enteritis, and M H. Duchaussoy, for’a memoir on 
the meteorological observations of Victor and Camille Chandon 
de Montdidier^ exceptionally honourable mentions being ac- 
corded to M. Lidtardp for nis work on the population of the 
Vosges, M. Paul Disj^re, for 'his memoir on coloniution, 
and M Peyroux, Tor a study of the causes of the 
depopulation of Elbcuf, mentiona being accorded to 
M. R, Leroy, for a contribution to the studv of alcoholi^ in 
Normandy, M L Mayet, for memoirs on the distribution of 
goitre in France and statistics of alcoholism, and to MM 
Passerat and Trousseau. In chemistry, M. Rosenstiehl receives 
Che pecker Prize, for the whole of his works, especially those 
bearing on organic chemistry. In mincralc^y and geology,^ M. 
de Grossouvre receives the Fontannes Prize, for nis work in ‘ 
the held of palinontology. In physical geography, the Gay 
Prise is awarded to M fierthaut, for his historical studies on 
the cartography of France. In ^tany, Mr. Roland Thaxter 
receives the Desmazi^res Prize, for his studies on the parasitic 
fungi of American insects, and M, Vuillemm the Montagne 
Prize, for his memoirs on the morphology and biology of fungi 
In anatomy and zoology, the Savigny and Vaillant Prizes are not 
awarded, the Thore Prize falling to M R de Sincty. In medi- 
cine and surgery, Montyon Prizes are accorded to M, J 
Dejenne, for his memoir on the semiology of the nervous 
system, to M (t. H Roger, for his work on infectious diseases, 
and to M, P, Ravaut, for a memoir on the cytodiagnosis of 
pleurisy, MM Commenge, Cornhy and Guillemonat receiving 
mentions, and MM. E Bodin, V. Gntfon, E. Fournier, C 
Gu^nn and Cassatt citations. The Barbier Prize is divided 
between M Giimbert, for his work in chemical biology, 
bacteriology and hygiene, and M. Le Dentri, for a clinical 
statistical study of cancer of the breast. M. £d Imbeaux 
receives the arrears of the Brtant Prize, M G T.rOisel the Godard 
Prize, for his notes and memoirs relating to the histogenesis and 
physiology of the male sexual elements in birds, M Pierre 
Lereboullet the Bellion Prize, for his work on cirrhosis of the 
liver, M. A Clerc the Mege Prize, for a study of some soluble 
ferments in blood serum, and M Triaire the Baron Larrey 
Prize, for his biography of D Larrey, a very honourable 
mention being accorded to M Romary, the Lallemand Prize 
being divided between Mile Fompilian and M. Hauser. 
In physiology, the Monljon Prize in expeninental physiology 
IS not awarded, M Pierre Bonnier receiving ihe Phiiipeaux 
Prize, for memoirs on orientation and sense of altitude, M. Paul 
Marchal the Serres Prize, for his researches on the development 
of the parasitic Hymenoptera, M J. Tissotlhe Pourat Prize, for 
a comparative study of the mechanism of respiraiion in mammals, 
and M H Blondel de Joigny the Martin-Damourclte Prize, 
for hiB work on ihe pathogeny and prophylaxis ol myopia. Of 
the General Prizes, the Lavoisier medal is awarded to M. 
Stanislas Cannizzaro. In accordance with the decision of the 
Academy lo award a certain number of Berthelot medals to 
those obiaining piizes in the sections of chemistry and physics, 
MM KosensLiehl, Minet, Clerc, Imbeaux, Bordas, DisUrCi 
Peyroux, Grimbeit, CWignard, Fosse and Marquis, and Mme 
Curie receive Berthelot medals The Morlyon Prize (un» 
healthy trades) is awarded to M Claude Jk^her, for a 
report on the methods for the mechanical rympfacture of 
bottles, the Wilde Prize to M Schulof, lor his work 
on comets and shooting stars, the Tchihatchef Prize to 
Dr. Sven Hcdin, for his scientific explorations in Central A.sia, 
the Delalande-Gu^rineau Prize to M. Gonnessiat, for his work 
in connection with the geodetic expedition to the equator, the 
Jerome Ponti Prize to M. Andr^ Tournouer, for his explorations 
in Patagonia, the Houllevigue Prize to M. Teisserenc de fiort, 
for his researches on the stai'e of the atmosphere at high alti- 
tudes, the Gegner Pri^e to Mme. Curie, for her work on radio- 
active bodies, and the Tr^mont Prize to M. Fremont, the 
Saintour Prize being divided between M Riquier, for his work 
on the integration of pkfllal difTerenliar equations, and M. 
Adolphe Minet, for his restfaiches on the electrolytic production 
of aluminium, and the Cahours Prize , between MM. Fosse, 
Grignard and Marquia. The prize' f^bundCd by Mme. la 
Marcjuue de Laplace is givgn to M. Aubrun, that founded by 
M> l^^lix Rivot being divi(M between MM. Aubrun, Niewen- 
glowiki, Barrillon and B£n6ut, 
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FIRE PREVENTION. 

Facts on Fire Prevention. Edited by Edwin O. Sachs. 

, 2 Vols, Vol i., pp xxvi.i + 219 ; vol. 11., pp. vi + 226. 

(London: Batsford, 1902.) 

'''PHERE IS so much solid matter in these works and 

L such an amount of detail beyond the scope of an 
ordinary review that at first sight it seems difficult to 
summarise the whole ; but an effort may be made to 
bring out the essential points sufficiently to indicate the 
general purport of the important subject dealt with in the 
445 P3?cs and the numerous illustrations contained m 
the two volumes under notice 

The principle adopted by the British Fire Prevention 
Committee is to give actual results of a number of 
practical investigations into materials and systems of 
construction, without commenting on or recommending 
any individual material or method, leaving entirely to 
those interested in' buildings to judge for themselves as 
to how far such materials or methods accord with their 
individual requirements or specific works 

Of this principle as here enunciated almost in the Com- 
mittee's own words, entire approval may be accorded , but 
when they go on to add that the adoption of remedies for 
existing defects can only be attained by the aid of 
legislation, meaning, of course, additional legislation, a 
totally new subject comes under consideration, on which 
it is necessary to join issue. 

A careful study of the existing building laws, at least 
in London, goes to show that what is wanted is not so 
much new legislation as the faithful, firm, honourable 
and scrupulous execution of the present laws. 

In short, it comes to this. The laws have been care- 
fully thought out and, though not perfect, are quite 
sufficiently clear to justify responsible public bodies m 
carrying them out with strictness ; but the responsible 
bodies are timid, not to say cowardly or worse, and the 
result IS that everyone who chooses to fly in the face of 
the legal ordinances obtains some sympathetic approval 
from the general public and, what is much more un- 
fortunate, occasional specific support from certain 
members of the public body charged with the duty of 
carrying out the orders of the legislature. 

One of the most extraordinary and discreditable 
characteristics eff our time is that every public body from 
the highest to the lowest now seems to contain a few 
members whose boast it is to oppose in every possible 
way the known intentions of the legislature, even in the 
special matters which the legislature has delegated to 
Iheir charge. 

This may seem to be a digression from the subject, but 
a brief explanation may be offered. 

In America, the building laws are absolutely perfect 
Even the Code Napoldon, the most complete of all, and, 
m fact, the model of all, was not more peif'ect, if there 
can be degrees in perfection, and yet in America, 
with an expenditure on fire appliances unparalleled else- 
where, the losses by fire arc so heavy as to bring fire- 
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insurance companies almost to despair and outlying 
communities occasionally to rum. 

It is not too much to hope that the time is coming 
when we can look with confidence and satisfaction to the 
honourable and rigid execution of our existing laws — in 
short, to the honesty and courage of those responsible 
for carrying out the duties which they have undertaken 

This is a point on which it is necessary to express a 
disagreement from the views of the British Fire Preven- 
tion Committee. 

The Committee says that the Building Act of the 
Metropolis requires material revision and that oppor- 
tunity should be taken to restrict change of purpose in 
buildings from that for which they were originally con- 
structed ; but to a thoughtful and experienced reader of 
the existing laws, it would appear that all such subjects 
have been sufficiently dealt with, and that it only requires 
honest and straightforward action on the part of the 
executive to carry out the undoubted intentions of the 
legislature 

This seems to be the great difficulty, the only real 
difficulty, at the present time, but it is very serious 

Consideration for interested individuals appears to be 
greater than consideration for communities, and all the 
weaker members of public bodies seem to lean towards 
concessions and immunities, although their position and 
sworn acceptance of duty to carry out existing laws 
admit of no mitigation or modification 

If ever there are found men in this country, as it may 
be assumed there will be in time, determined to carry 
out faithfully and rigidly the laws under which they are 
embodied, a great change will be observed ; until then 
we must wait and hope, but we do hope with confidence^ 

The practical methods of testing building materials 
and modes of construction adopted by this Committee 
are most complete, and the results arc consequently 
trustworthy. 

In “Facts on Fire Prevention," it is stated that for the 
reduction of loss by Are two remedies are to be found — 
one, better building construction, the other, more efficient 
methods of extinguishing fires — and with the latter the 
present work is stated “to have nothing to do on this 
occasion,” a wise limitation on the part of those con- 
cerned, as It 15 highly improbable, indeed almost im- 
possible, that they can have had experience in the difficult 
business of extinguishing conflagrations. 

The following tests are selected from the very large 
number detailed m the books ■ — 

" A Floor of Solid Wood Beams. 

Objeit of Test 

“To record the effect of a smouldering fire of twenty 
minutes' duration at a temperature not exceeding 500* F., 
followed by a fierce fire of one hour gradually increasing 
to a temperature of 2000“ F., followed suddenly by the 
application of a stream of water for five minutes and the 
consequent rapid cooling. 

“The area of the floor was ioq or 10 x 10 superficial 
feet, ^nd it was loaded with 2dlbs. to the square foot. 

“ Summary of Effect. 

\ The under surface of the wood beams was charred to 
.an average depth of two inches, but beyond this no 
Idamage wa9 done" 
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This was a vary iastructiva test, and another making 
a cofnpanson between doors of different material and 
construction gives some important results : — 

“ A Wood Door covered with Tinned Steel Plates, 

" An Iron-framed and Panelled Door. 

■* Object of Test, 

‘‘To record the effect of a fierce fire of one hour 
gradually increasing to a temperature of 2000° F., followed, 
suddenly by the application mr five minutes of a stream 
of water and consequent rapid cooling. 

“The door-openings were approximately 3rt. 910. by 
7ft. 3in., and the doors hung to open inwards — that is 
towards the fire. 

“ Summary of Effect. 

“ The wood door covered with tinned steel plates re- 
mained in position, but was much buckled and bulged, 
and the upper part gradually inclined inwards to a con- 
siderable extent, permitting the passage of fiame. The 
first spurt of fiame over the top of the door was seen 
after five minutes. 

“The iron-framed and panelled door remained in 
position, but became red hot, buckled and warped con- 
siderably together with its rebated frame. The upper 
corner on the lock side gradually inclined inwards to a 
considerable extent, permitting the passage of fiame. 
The first spurt of flame was seen after twenty minutes.” 

The two volumes under consideration contain the 
following numbers of tests, all of the same elaborate 
kind as the two selected for quotation, and with excellent 
illustrations showing the construction of the objects 
tested and the appearance presented after the tests . — 
Floors II, ceilings 2, partitions 11, materials i, 
doors 23, glaiing 8, fire-curtains 3, making in all 59. 

The Fire Prevention Committee intimates that 

“ In order to ensure the steady continuation and 
development of its investigations, it is absolutely neces- 
sary that It should receive every possible support from 
public authorities, learned societies, the professions 
interested, and above all from that great community of 
industrial firms primarily affected by fire.** 

It may be hoped that this kind of support will in some 
manner be afforded, but it has to be remembered that 
the kind of bodies appealed to can never be expected to 
move quickly and that some interference on their part 
would be inevitable ; so that on the whole it may be 
doubted whether it would have been possible for the 
Committee within the space of five years, which it gives 
as the period of its existence, to provide the large amount 
of information contained in these volumes, if it had been 
hampered with the collaboration of any external 
influence. 

The volumes under consideration contain much 
valuable and trustworthy information on a subject quite 
unknown to the general public and only Imperfectly 
known to many so-called experts, of whom so me have 
taken up one branch, some another, but very few have 
mastered the details of b1|. 

In conclusion, it may be stated that the volutnas 
entitled " Facts on Fire Prevention ” should prove of 
great assistance to all who have to deal with the pre- 
servation of Ijfe and property from fire. EuBRlTUs. ^ 
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TWO BOOKS ON IMMEBSED SHIPS. 
Aerial Navigation : a Practical Handbook on the Con- 
struction of Dirigible Balloons^ Aerostats, Aeroplanes 
and Aeromotors, By Frederick Walker, C.E. Pp. xvi 
+ 15 1. (London: Crosby Lockwood and Son, 1902.) 
Price 7J. ^d. net. 

Submarine Warfare, Past, Present and Future. By 
Herbert C. Fyfe. With an Introduction by Admiral 
the Hon. Sir Edmund Robert Fremantle, G.C-B., 
C M.G., and a Chapter on the Probable Future of 
Submarine Boat Construction by Sir Edward J. Reed, 
M.P. Pp. xxviii + 332. (London Grant Richards, 
1902 ) Price 7r tsd, net, 

T he problems dealt with in these two books have a 
certain similarity in that in each case the ship, or 
to use a more general term, the machine or contrivance, 
has to navigate wholely immersed in the medium for 
which it IS designed, and this similarity is not disturbed 
by the condition that the submersible may have also to 
navigate on the upper surface of the sea, for the balloon, 
and especially the flying machine, equally has to start 
and to finish at the lower surface of the atmosphere. 

There is also a similarity m the two books. The price 
of each is the same, to wit ^s. td Here the similarity 
ends. It would be difficult to find accidentally thrown 
together two works which might have so much in common, 
but which make so violent a contrast. 

The a&nal book is disappointing, to say the least. A 
large part is taken up with descriptions and illustrations 
of the schemes of the hopeless crank These are 
described as seriously as the few attempts which have 
been made by engineers and others on sounder lines, 
and the reader is left without guidance as to how much 
IS worthy of sober consideration An appearance of 
precision is imparted by the introduction of a large 
number of formula and of tables calculated from them 
the accuracy of which it does not seem necessary to 
examine It is a little remarkable that with such an 
extended title the author should not have thought the 
names of Lilienthal and of Pilcher worth mentioning 
The dreariness of this practical handbook is slightly 
relieved by some diagrams of the machine of Santos 
Dumont and by quite a nice frontispiece showing the 
rounding of the Eiffel Tower. 

In his “Submarine Warfare,” Mr. Fyfe has in effect 
collected and produced a series of essays, partly histori- 
cal, partly mechanical and partly of more general interest, 
on the Submarine from different points of view. This is 
not a text-book in any sense of the term, but a work 
which anyone of wide interests will read with pleasure. 
It is not necessary to begin at the beginning and read 
solidly through lest anything should be lost which would 
make subsequent chapters unintelligible. The reader 
may pick and choose first whichever chapter most takes 
his fancy. The illustrations are numerous and excellent. 
There has been considerable doubt in this country 
whether the submarine will be found a valuable weapon 
in war, i.e. valuable to those who use it, or whether when 
the time comes to put it to serious trial it will be found 
more dangerous to the crew than to the ships which it is 
attacking. It is certain that until very recently this was 
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a very general opinion here, even though we knew that 
in France especially the development of the submarine 
and submersible was being very seriously pursued, and 
that the trials excited the enthusiasm of the public. 

Now^ however, that we know that our Government is 
quietly making its own experiments with submersibles 
built in this country, and that we have an introduction 
and a chapter in the book under review written by men 
of such repute as Sir Edmund Fremantle and Sir Edward 
Reed, in which the writers show that they are fully alive 
to the progress and to the great possibilities as well as 
to the present limitations of this new weapon, we can no 
longer affect to despise the armed and diving boat, but 
must at least prove, using the best skill we possess, what 
IS possible both in the way of offence by and of defence 
against so terrible a weapon. Sir Edward Reed, after 
referring to the difference in density of the two media 
water and air, goes on as follows — 

" But it IS in the face of this initial and enormous 
difficulty that the aeronauts of to-day have apparently 
persuaded themselves that they can successfully float 
their balloon-ship in mid-air and propel it, not only 
against the rapid tides of the air in which it floats, but 
also drive it at a good additional speed When men 
are to be found capable of committing their fortunes, and 
even their lives, to navigation of this kind, it is not sur- 
prising CO And that the far easier problem of navigating 
the seas beneath the surface has won Che attention and 
the effort of enterprising men They certainly h.ive 
chosen, if the humbler, also the more promising and 
practical field of operation 1 doubt not that they have 
likewise chosen the more fruitful field '' 

Passing over a long but interesting chapter on the 
morality of submarine warfare, we come to one on the 
mechanism of the submarine which perhaps more than 
any deals with the numerous scientific problems that 
arise. One of the troubles of the immersed ship 
which is not felt on the surface is the terrible effect 
of a small change in the position of the centre of 
gravity. For instance — 

The Nordenfelt boats were certainly not successful 
in discharging torpedoes, for as a general rule they as 
nearly as possible stood up vertically on their tails and 
proceeded to plunge to the bottom stern first on these 
occasions." 

By allowing the torpedo tube to fill with water immedi- 
ately after the discharge, this difficulty is reduced, but it 
is almost wholly removed by the invention of Mr. 
Drzewiecki, who has contrived a clamp to hold a torpedo 
securely outside the boat, by which it can be turned in 
any direction from the inside and then be liberated by 
the pressure of the moving water. As the torpedo has a 
density nearly that of water, its liberation does not affect 
the stability of the ship, It has been tried with success 
at Cherbourg. 

Even though the mechanical problems are perfectly 
solved of the different stabilities, of propulsion, of air 
maintenance, of torpedo discharge and of rising and of 
plunging, but not below the fatal depth, there remains 
the hofnble fact that under water a ship is blind. When 
at the surface or awash, the bearings of the enemy may 
be taken from the cupola, and after plunging, the com- 
pass or the gyroscope alone remain to give the sense of 
direction ; but a compass is not at its best in such a 
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position. Various optical tubes and telescopic periscopes 
are used to get some sort of view when the ship is not far 
from the surface, but to what extent successfully it 15 
difficult to discover. At any rate, it is satisfactory to 
know that in this country the problem has been attacked 
by so able an optical engineer as Sir Howard Grubb 
One of the most disturbing chapters is that on the 
antidote to submarines. Information as to what has 
been done quietly in this country as elsewhere is, of 
coarse, difficult to obtain, but even though a charge of 
high explosion fired in the water may damage or destroy 
a submarine that is near enough, it is impossible to feel 
that there is any reasonably sure method of defence 
against this insidious weapon, always on the supposition, 
of course, that the mechanical and optical problems 
referred to are solved in even a fairly satisfactory way. 

C. V H. 


WOLLEYS COLLECTION OF B/EDS^ EGGS 

Ootheca WolUyana An Illustrated Catalogue of the 
Collection of Birds^ Eggs formed by the late John 
Wolley, jun , M.A, F Z S. Edited from the Original 
Notes by Alfred Newton. Part 11., PicaniE — Passeres. 
(London . R. H. Porter, 1902) 

T O European oologists, the name of John Wolley 
is both well known and held in great esteem, for 
not only was he one of our soundest and best ornith- 
ologists, especially m the field, but also w^as one of the 
first egg collectors who fully realised the extreme im- 
portance of securing the identification of the parent 
bird, of carefully, and if possible indelibly, marking 
each egg when taken, so as to avoid all risk of error, 
and of procuring and noting down the fullest possible 
information respecting each clutch, as well as of collect- 
ing a series of specimens to show all the variety of colour, 
size and shape to which eggs of the same species are 
subject. Collectors will therefore gladly welcome the 
present part, which completes the first volume of the 
Ootheca Wolleyana.” 

The first part was published so far back as 1S64, but 
the present part, completing the volume, has been retarded 
from various causes, though this somewhat long delay 
cannot be regretted when one realises, from a perusal of 
the work, how carefully the editor has brought the work 
up to dale 

Wolley commenced the study of natural history at a 
very early age, and after occupying himself with botany, 
entomology and the habits of animals generally, he 
gradually began to pay special attention to oology, until 
after a trip to Spain m 1845 and a visit to Morocco, 
where he discovered M Favier, who afterwards became 
so well known to ornithologists, he devoted himself chiefly 
to that branch of science. After his return to England, 
he several times visited Scotland in order to study birds 
in the field, especially the rarer species at their breeding 
places. In 1&50, he made an excursion to the Faroes, 
which had never before been visited by any English 
naturalist, communicating an account of the ornithology 
to the British Association. In 1853, he began the work 
with which hiB name will always be associated, the 
investigation of the ornithology of Lapland, of which no 
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coanected account had been published for nearly a 
century. ' Guided by geographical considerations, he 
deed his headquarters on the banks of the great Muonio 
River, nearly halfway between the head of the Gulf of 
Bothnia and the Arctic Ocean, at a little Swedish farm 
opposite to the Finnish village of Muonioniska, and at 
once began to explore the country m every direction. 
These explorations he carried on personally for dve 
summers and three winters, extending them to the 
Norwegian provinces of Nordland and Finmark, as well as 
to the western portion of Russian Lapland, not omitting 
the great lake Enara, which he found to be singularly 
destitute of bird-life. In all this work, he was greatly 
aided by a young lad, Ludwig Knoblock, with whom he 
fortuo^tely fell in immediately on his arrival in the 
country, and finding him to possess a strong taste for 
observing natural objects, generally intelligent and, 
above all, truthful, he took him into his service and by 
training made him the valuable assistant he proved to 
be. To his perseverance, naturalists owe the solution, in 
1856, of the mystery which had hitherto surrounded the 
nidification of the Waxwing (Ampelts garrulus\ sought 
for as It had been by many travellers and in many 
countries. Wolley himself was never so fortunate as to 
see this bird, but the success which rewarded his exer- 
tions to obtain the eggs of many until then unknown or 
little known species can best be realised by those who are 
well acquainted with the last edition of Hewitson^s work 
on the “ Eggs of British Birds,” in which so many of the 
rarities were figured. Wolley took copious notes re- 
specting the various eggs obtained by him or his 
collectors, which have been most carefully reproduced in 
the present work, and will be of the greatest interest 
and use to both cabinet and field naturalists. 

In 1858, Wolley, who for years had been carefully 
studying what was known of the history of the Great Auk 
{Alca impennis\ undertook a voyage to Iceland, in 
company with Prof. Newton, for the purpose of making 
further investigations. It was assumed that this species 
was extinct, though no one knew that such was the case 
or how it had become so. Much information respecting 
Its latter years were obtained, and it was ascertained 
that the last two living examples were procured at Eldey, 
on the south-west coast of Iceland, in 1844. 

The year following this expedition, Wolley’s health 
began to decline, and his death occurred in 1859 at the 
early age of thirt^r-six 

His valuable egg collection passed into the possession 
of Prof. Newton, who retaining in his service some of 
WoUey's collectors, has added considerably to it, hen^e 
many species are included in the present catalogue which 
were unknown to Wolley 

Amongst the additional notes from the pen of the 
editor may be especially noticed those on the nidihca- 
tion of the Nutcracker. Four coloured plates of ninety- 
seven specimens of eggs are given, which, though ex- 
cellent reproductions of the various eggs and well illus- 
trating the variation in shape, colour and mar kings^ were, 
as stated m the introduction, executed some time 
F our lithographic plates of landscapes also accompany the 
work, two of which are scenes in Lapland, the third bem^ 
a^^iew of Eldey, the last home of the Great Auk o/;| 
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Garefowl, and the fourth a view of the Alkenhom in 
Spitsbergen. 

Last, but not least, is an excellent memoir of Wolley, 
with a very good portrait of him and one of his head 
assistant, Ludwig Matthias Knoblock, the perusal of 
which will give infinite pleasure to many an oologist. 


THE WANDERINGS OF A NATURALIST IN 
SOUTH AMERICA, 

TAe Great Mouniaim and Forests of South America. 
By Paul Fountain Pp. 298 (London . Longmans, 
Green and Co., 1902.) Price loj-. 6d. net. 

I T was only a few months ago that we reviewed a 
book by the same author on "The Great Deserts 
and Forests of North America." We learn from the 
introduction to the present volume that it was originally 
intended to form a second part of that work, but, on the 
advice of the publishers, it was " amplified " to make a 
separate book Unfortunately, the process of expansion 
does not appear to have been very happily earned out. 
In several cases, statements are repeated almost in the 
same words, and the volume is eked out by a quantity of 
miscellaneous matter that has little relation to the rest 
of the book. But the love of nature and the keen observ- 
ation of animal life that procured so warm a welcome for 
Mr Fountain's description of the deserts of the United 
States are not wanting when the scene is changed to 
the great forests of the south. 

It was in 1884 that the author left behind him the 
region with which he has made us familiar and set out 
on his travels in the southern continent It is a mis- 
fortune that he has allowed so long a time to elapse 
before giving his experiences to the world It was in- 
evitable that after the passage of nearly twenty years 
regrettable inaccur.icies should Bnd their way into 
his pages, and these seriously dimmish the value of thr 
book. 

Taking Obydos on the Amazon as his base, he 
ascended the Rio Trombetas and subsequently the Rio 
Purus and several of its tributaries in a boat he had 
purchased in Par&, transferring himself to a bark canoe 
of his own manufacture when the water was too shallow 
for the larger vessel After his return to Obydos, we lose 
sight of him for a lime and then find him making his 
way through the forest of the upper Xingu valley to 
Diamantmo in Matto Grosso, where he again passes out 
of view to reappear sporadically in Guiana, Ecuador, 
Colombia, Peru, Bolivia and Chih, and finally take leave 
of us at Rio de Janeiro. 

The author is at his best in the description of his 
excursions up the smaller tributaries of the Purus in the 
twilight of the overarching trees. It was there, especially, 
that he was able to make a close acquaintance with the 
"jungle folk” of the Amazonian plain, of whom those 
who travel by only the more frequented ways know 
but little. H15 long experience as hunter and collector 
stood him in good stead, and the variety of the forms of 
life that he met with will seem marvellous to many who 
have passed over much of the same ground. He 
does not pretend, however, to scientific accuracy in 
,lhe determination of species of animals ; it is in the 
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careful watching of the details, of iheir lives in their, 
natural lurroundings that the value of his work consists. 

Mr. Fountain arrives at times at strange conclusions, 
especially with regard to the adaptation of form and 
colour to purposes of concealment 

■*AI 1 my experience," he says (p 78), “ tends to show 
that coloration is at best but a partial protection. It is 
none whatever to the human eye, and most naturalists 
incline to the opinion that animaU are quicker sighted 
than men. An inexperienced person may be deceived, 
the practised hunter never, unless as the result of his 
rarelessness.” Nature's idea is to create a pleasing 
and curious variety to gratify the eye of man, nothing 
more”(p. 135) 

Hut his own pages rebuke him We are told (pp 124-5) 
that ant-bears and sloths 

"look, even when you are close to them, so much like a 
bundle of the dried herbage that they often escape the 
eye of the hunter and would be sure to do that of the 
novice." 

In another place (p 137), we read that the ant-bear has 
a habit of turning its large, bushy tail 

" over its back in such a manner that when the animal is 
squatting on the ground, it is completely hid under it 
and looks like a tuft of dead grass " 

And again (p. 165), 

"both the two-toed and three-toed sloth . so much 
resemble a cluster of dead, dned-up twigs in the trees 
that they are not easily discovered except by experienced 
eyes " 

About SIX days' journey north of I'ernatingas, near 
Diamantino in Matto Grosso, some caves were discovered 
which would seem to deserve careful examination. The 
author found the " entire carcass " of an animal in a mass of 
stalagmite He attempted to get it out, but it broke in 
pieces It was, he states, a species of guanaco of much 
larger size than any now living. This is, we believe, the 
hr!)t time that the reihams of an animal of the llama 
group have been reported from Matto Grosso, or, indeed, 
from Brazil. There were also bones that seemed to have 
belonged to gigantic jaguars and deer, and many small 
animals and bats." He conjecLures that another animal 
was 

"of the rhinoceros kind, but if so it was of a hornless 
species The bones of tapirs were here in great mass, 
but of species half as big again as the living kind " 

We can scarcely expect the discovery of a South 
American rhinoceros to be verified, but the list forms an 
appetising menu for an osteologist. 

The author's geology must not be taken loo seriously, 
AS a reference to an “extensive formation" of “fused 
quartz" IB aufficient to demonstrate ; but it is interesting 
to note that in a valley in Ecuador he met with ** a mass 
of pure native iron half embedded in the ground " — ap- 
parently a meteorite. It weighed five or six hundred- 
weight and was “ in no way oxidised by exposure to the 
weather." He found a similar mass " on a plain of 
moderate elevation, as nearly as it is possible to conjecture 
ID the very centre of the southern continent —a rather 
vague locality, 

Students of the early history of the South American 
races will be l^resied in Mr. Fountain's description of a 

1732. VOL. 67] 


group of huts formed of large slabs of stone on the shore 
of a lake near the upper Purus. They are not used by 
the tribes now inhabiting the country, and were, he 
believes, constructed by a civilised or semi-civilised 
people since exterminated. 

The illustrations appear to have been drawn to the 
author's descriptions. Though picturesque and creditable 
to the artist's imagination, they cannot, of course, claim 
to have any value as accurate representations of natural 
objects. J W. E 


OUR BOOK SHELF 

European Fungus- Flora^ Agaricaceae By G 'Massec, 
FtS. Pp VI + 274 (London Duckworth and Co , 
1902 ) 

This is a condensed synopsis of the mushrooms and 
toadstools of this and other European countries, and 
will be of considerable use to expert collectors of these 
interesting but difficult plants 

The author, m his preface, remarks on the false im- 
pression as to the significance of the term " species " 
which is obtained by studying the fungi of one country 
only, and he points out that " the Continental species 
can be sandwiched in between British species" 

This statement is well borne out by the contents of the 
bonk, m which the European species at present unknown 
as British are thus packed in between our native lorms, 
and distinctly marked off by square brackets The 
method is excellent, and the work, as a whole, well 
done , but, useful as the book must be to the expert in 
the field, we are doubtful whether these short definitions 
of all known species do not increase difficulties for every- 
one but the expert Granted that such a work was wanted, 
we are strongly convinced that an even greater need at 
present exists for a well-written and accurate account of 
the relatively few common types or illustrative species, 
arranged so as to give clearly the principal characteristics 
of the genera and subdivisions, and familiarise the 
student with the commoner species, the species being so 
chosen that the student shall not have to attempt the — 
to him often impossible — task of discriminating l^tween 
closely allied and critical forms until he has familiarised 
himself with the common types. 

If Strophatia siLcipe\^ KarsI,, is intermediate between 
S scmiglobata^ Batsch ,and-S stercorarm^ Fr , the student 
is driven to wonder why the three forms are kept as 
separate species as here defined, and many similar 
puzzles will arise in the minds of those who find the 
“species" of Agarics resting on such characters as 
these short and pithy paragraphs convey These puzzles 
will increase as the varieties of such species as Pluteus 
cerJfinuSj Schaeffi, and Agartcus campestns^ L , are com- 
pared with species of the genera Hypholoma, Lac- 
taFius, Cortinanus, &c. 

Excellent as the definitions are, moreover, theie are 
points which require improvement — e.g the genus 
Lepiota IS said to have " Ring present, volva absent " on 
p 2 ; but on turning to p 7, we read under Lepiota, 
" Rin|t free, distinct from the volva." Such ambiguities 
are trivial to experts, but they are serious difficulties lo 
others, and they could be avoided. 

Some questions of termination arise on pp. 206 
(bottom) and 227— is it Ag. rubellus^ Gillet, or Ag 
■ rubella^ &c. ? 

In conclusion, the book is fully indexed and carefully 
'an^anged, and is well printed on paper so light that^ id 
iapite of the thickness of the volume, it can be earned 
pinio the field, and it is essentially as a field-book that it 
can be recommended. 
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An tniroduciim io Physhlc^. By Will lain Townsend 
Porter, M.D. Part iv. Physiological Opuci. Pp. 
vii + 96. (Cambridge, Mass. . The University Press, 
1902.) 

The complaint is often made that the laboratory 
courses in practical physiology can be of little value to 
the student, in view of the very limited range of the ex- 
periments regarded as possible for a class, and the con- 
sequent restriction of toe student's attention to one or 
two chapters of the science. The work before us repre- 
sents a further step of the creditable effort now being 
made by Prof. Porter to remove this slur on the 
practical teaching of physiology and to show that it 
IB possible to give the ordinary student a knowledge 
of physiology based on his own experience rather 
than on the mere statement of his teacher or 
text-book. In this book, comprising less than 100 
pages, the student is taught in the first part to de- 
termine by experiment the main laws of the reflec- 
tion and refraction of light, and the formation of the 
image by convex and concave mirrors, as well as the 
properties of lenses. In the second part, the physical 
Knowledge so acquired is applied to the determination 'of 
the optical qualities of the eye, including the mechanism 
of accommodation. The last three sections deal with 
the use of the ophthalmoscope, and its application to the 
estimation of errors of refraction and other defects in the 
dioptric mechanisms of the eye 
It would be difficult to imagine a course of study better 
adapted for the purpose, viz. to give the student of 
medicine a knowledge which shall fit him for the in- 
vestigation and diagnosis of the various morbid conditions 
of the eye. Too many men at present begin to learn 
their physiological optics only when they are brought 
face to face with actual cases of disease— a state of 
things for which the physiological teacher is partly 
responsible. It is probaole that a course such as that 
laid down by Dr. Porter and extending over about 
twelve lessons would, if introduced into the London 
schools, be found to meet a want and would receive 
appreciation and support. We shall look forward with 
interest to the appearance of the other parts of this 
practical physiology, which are to include the special 
senses, the central nervous system and the whole of 
chemical physiology. £ H. 5 . 

The Potash S^U; their Production^ and Application to 
Agriculture^ Industry and Horticulture. By L. A. 
Groth. Pp. vi + 291. (London : The Lombard Press, 
1902.) 

The Trrasiic strata yielding potash salts occupy a vast 
area extending through many of the German States. 
The potash Ima are usually at a considerable depth 
below the surface. The proving of their occurrence is 
oflen a matter of considerable expense and uncertainty, 
and the establishment of mining operations on a com- 
meraal scale may occupy several y^rs. Germany has, 
however, nearly a monopoly in potash production, and 
both the production and prices are regulated by a 
syndicate ; tha general profitableness of the enterprise is 
thus guaranteed. The working of a commercial trust is 
well illustrated by the operations of the Potash Syndicate, 
one object of which is to supply German consumers with 
a cheap article while much higher prices are charged to 
foreigners. 

The present book contains a great deal of interesting 
information as to the potash mines, the mode of working 
them, the composition of tbe salts found and the st^t^s, 
taken to prepare various salts for the market There is 
also a section of about 100 pages devoted to the use oif 
potash salts for manuiactunng purposes, and especially 
10 their use as manures for cn^s and for garden; 
produce. ^ 

The agricultural section is disappointing. No inform- 
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ation IS given as to the large experience gained in 
Germany on the use of potash manures in various cir- 
cumstances ; the examples of field experiments quoted 
are all of them from trials in our own country. The 
examples selected are naturally those in which the ap- 
plication of potash salts has proved a financial success. 
Potash manures cannot, however, always be used wlih 
profit ; on many soils they produce no paying result, 
kvery farmer should, therefore,' ascertain by actual 
periment what is the effect of potash on his own fields 
and crops. before venturing on any considerable purchase 
of potash manure*. 

Nothing is said as to the antiseptic effects of potash 
salts and their hindrance of the decomposition ol farm- 
yard manure. Nothing is also said as to the danger of 
applying them in spring as a top-dressing to a growing 
crop, due to the injury caused to the leaves on which the 
salt falls The differences in the effects of the various 
potash salts are also not discussed. Notwithstanding, 
nowever, the partial character of the book, it is of real 
value, as it brings together a great deal of information 
not easily procured, The use of potash manures in 
agriculture may doubtless be considerably extended, but, 
as already stated, the deficiency of the soil in potash 
should in every case be proved by actual experiment 
before any use of it is attempted on a large scale. 

r R. W 

Advanced Hygiene. By A. E. Ikin, B.Sc, L.C.P., and 
R. A Lyster, M.B., B Sc , D P H. Pp. 300, (London. 
W. B. Clive, 1902.) Price 3J. 6 d. 

This work, though styled Advanced Hygiene," is only 
wntten to provide a second year's course of study of 
hygiene and public health for those who have mastered 
the contents of a similar small book by one of the 
authors, entitled “ First Stage Hygiene " 

Though the matter dealt with is of a very elementary 
nature, its treatment often leaves much to be desired. 
It is in some places incorrect and in others misleading. 
To give an illustration, the wash-down water-closet is 
said to differ from the short hopper in that “ the basin 
and trap are in one piece," which remark embraces the 
whole oescription of a wash-down water-closet. 

Many of the illustrations are concerned with sanitary 
apparatus and arrangements m and about houses, and 
most of these are badly drawn and otherwise faulty. 
(Two of them are actually upside-down.) Jennings's plug 
water-closet is described as a valve water-closet, and 
Buchan's trap as Buchanan's. The only water filter for 
domestic use which is illustrated is the Berkefeld, and 
of this there are no less than six illustrations— all taken 
from a trade catalogue. 

On occasions, different views are expressed in different 
parts of the same work. It is stated, for instance, on 
p. 67^ that "it seems to be proved that scarlet fever may 
be directly transmitted from the cow," while on p. 271 
It is said that " there is a possibility that cows may suffer 
from a disease akin to scarlet fever." Further, on p. 140, 
one reads that "the soil may contain a number of micro ' 
organisms,** while on p. 220 it is (correctly) stated that 
" the surface soil to the depth of 3 or 4 feet swarms with 
bacterial* 

The analytical notes are of little value, and in many 
respects they are faulty. In a statement of the parti- 
culars to be obtained in a quantitative chemical analysis 
of water, no mention is made of the estimation of 
chlorine (p. 343). 

Material of Machines. By Albert W, Smith. Pp. v -1- 103. 
(New York . John Wiley and Sons ; Lrndon : Oiapman 
and Hall, Ltd., 1903.) Price 41. 

As the life of a machine tool very largely depends upon 
tbe nature and quality of tbe material used in its con- 
struction, it is evident that a treatise on ‘this important 
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subject will be of much use to machine-tool makers. The 
book Under notice is well worth studying^ ; it gives an 
able description of the metallurgy of iron and steel ; it 
deals with the subject in a concise manner and contains 
much useful general information The subject is ap- 
proached from a scientific point of view, and this is as it 
should be. Special tool steels are now coming very 
rapidly to the front ; in fact, Mushet,’’ so long the sheet 
anchor of the machine shop, is being displaced by these 
special steels, which only require hardening in a blast of 
compressed air, thus getting over the risk of cracks due to 
water hardening and doing infinitely more work Machine 
tools have now to be designed to meet the requirements 
of these new tool steels, more power being required to 
take the heavier cuts rendered possible by their use 
The volume contains much unusually accurate inform- 
ation, but m section 72 we read that the piston rod of a 
steam engine is of*' mild steel'' ;'if a forty-ton steel can 
be called *' mild," then the reviewer is with the author ; 
the same may be said of material for crank pins Taken 
as a whole, we can recommend this book. Students of 
machine design should study it, and those of metallurgy 
will not waste their time by doing so. 


LETTERS TO THE EDITOR. 

[^Tht Editor does not hold himself responsible for opinions ex- 
pretsod by his correspondents Neither can he undertake 
to return, or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Na rURK. 
No notice is taken of anonymous communications ] 

Traces of Past OlaeJel Action in the Orange River 
Colony, South Africa 

The subject of glaciation in South Africa is so interesting 
and importanL that I venture to lake an early opportunity of 
dir'cting the attention of geologists to the farm of Brit Koppje, 
situited about three miles west of Vredefort Road Station, Bfly 
miles north of Kroonstad, in the Orange River Colony. Here, 
on a koppje, the surface of the rock is so very conspicuously 
smoothed and rounded chat its appearance can hardly, [ think, 
be attributed to the action of any agent other than ice The 
general resemblance to photographs of the glaciated rocks at 
Prieska in Cape Colony recently shown me by Mr. A. W. 
Rogers, of the Cape Colony Geological Commission, is very 
great (see a paper read before the South African Philosophical 
Society by Messrs Rogers and Schwartz on November 29, 

*899). 

Trie bedding planes of the rock are perpendicular and the 
strike is nearly from north to south So far as I can recollect 
(aUhough I was unable to take any accurate observations on this 
point), they are cut across by the slope of the rounded surfaces, 
which run rather in a north-easterly to south-westerly direction 
The locality can be very easily visited from Vredefort Road 
Station. G E H BARRErr-HAMiLioN 

Kilmanock House, Arlhurstown, Ireland, 

December 22, 190Z. 

Rliley’B <' Tribes of Bengal " 

Having had occasion to make use of Mr II H Risley’s 
valuable anthropometric data of the tribes and castes of Bengal, 
som • of the "means” for the cephalic breadth, minimum 
frontal breadth and maximum bizygomatic breadth were inci- 
dentally recalculated This was done whenever the tabulated 
value lor the mean seemed a highly improbable one, and as 
■'ime serious differences between our means and those given by 
Mr. Risley were found, it was thought well to point this out for 
the benefit of those who may be basing their arguments on these 
data without recalculation Thus, in vol. i., for the Murini 
tribe of the Darjiling Hills, for the mean minimum frontal 
breadth Mr, Risley mves I13'5, where we find 107*2 ; for the 
muimum bieygomauc breadth Mr. Risley’s value Is 145 9, 
oars la 138-4 

In vol. 11 ., Kichl caste of N,W. Provinces and Oudh, for thei 
rnailmum bieygomattc breadth Mr. Rlsley's value is 1 20 SJ 
ouriii igo'CL Path^D caste of Panjib, for the minimum froAtaf 
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breadth Mr Rislc/s value is 1177, ours is 1103, These are 
very serious differences. 

As It was important to determine how far these discrepancies 
reflected on the general accuracy of the work, the means for six 
tribes taken at random were recalculated 1 will merely give a 
list of the hgures for the means — 


Ridley 

Rci-iilLLiWiion 

'33 S 

57 

143 2 

14325 

102 6 

102 60 

132 5 

59 

138 6 

13H 69 

97 7 

97 73 


1 here is substantial agreement, except m the decimal figure 

S M. Jacob 

lliometric Laboratory, University College, L^mdon, 

December 21, [902 

Local Floras of India, 

The writer of the notice of "The Trees, Shrubs and Woody 
Climbers of the Bombay Presidency,” by W A Talbot 
(Nature, December 18, 1902, p 148), refers to the need of 
local floras to supplement Sir Joseph Hooker's "Flora uf British 
India,” and names several works of this nature, though not always 
correctly, which have already appeared. Perhaps 1 may be 
permitted to add a few fads on this subject 

Inthe first place, it should be known that Sir Dietrich Brandis's 
" I'orest Flora of the North-West and Central India ” is not, in 
any sense, an outcome nf the " Flora of Brilish India,” as it was 
published before the first volume of the latter work Further, 
the late Dr Tnmen’s " Handbook of the Flora of Ceylon ” was 
not completed by himself, the last two volumes having been 
prepared by Sir Joseph Hooker Amonp the local floras not 
mentioned by the writer of the notice in question is Dr T 
Cooke’s excellent "Flora of the Bombay Presidency” (see 
Nature, vol Ixv , 1901, p 3 S), of which two parts have been 
issued, containing the natural orders Ranunculacese to Le- 
guminosze. Two other important works of the same class aic 
nearly completed, namely, " The Flora of Bengal ” and * ' The 
Flora of the Gangetic Plain ” The former is by Major D. 
Pram, the Superintendent of the Calcutta Botanic Garden and 
Director of the Botanical Survey of India, and the latter by 
Mr J. F Duthie, Director of the Botanical Department, 
Northern India I am not sure that I have given the exact 
titles these two books will bear Then there is the modest but 
useful "Forest Flora of the School Circle, N. W.P. by 
Upendranath KanjiUl. More ambitious among the works 
supplementary to the "hlora of British India” are the 
"Annals of the Royal Botanic Garden, Calcutta,” commenced 
by Sir George King and continued by Major Pram. Upwards 
of 1600 quarto plates illustrative of the flora of India have 
appeared m this publication, including 450 orchids Finally, 
there is the second edition of Gamble’s " Manual of Indian 
Timbers,” which contains a vast deal more information than the 
title would imply. W. Botting TIbmsley 

Herbarium, Kew. 

It was not necessary for our purpose to cite all the works 
dealing with the Indian flora that were published during the 
Quarter of a century that elapsed between the issue of the first 
(1872) and of the last volume of Sir Joseph Hooker's "Flora 
of British India" (1897). In the preface to vol vii of that work, 
the '* Forest P'lora of the North-West and Central India,” by 
Dr., now Sir, Dietrich Brandis, if mentioned among the works 
"that have appeared during Uie publication of the 'Flora of 
Briiiah India,' ” and the date assigned is 1S74. 

Tha first part of Sir Joseph Hooker's " Floni ” was issued in 
May, 1872, the second In January, 1874, the third in February, 
1875 ; it is in this latter section, at p 527, that we find the first 
citations from Dr Brandis. 

Other publications of Mr, C B. Clarke, the late Mr. Kurz 
and Colonel Beddome are alluded to in Sir Joseph Hooker’s 
preface, In addition to (hose cited in Mr. Hemsley's note. 

The second editibn of Mr, Gamble’s * ' Manual qf Indian 
Timbers” has only reached us quite recently, and, as we 
believe, since our previous note was written 

Ths Reviewer. 
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THE SIMILARITY OF THE SHORT-PERIOD 
BAROMETRIC PRESSURE VARIATIONS 
OVER large areas. 

I N an earlier number of this Journal (vol. Ixiri p. 248, 
July 10, 1902), an account was g-iven of the great 
similarity of curves representing many solar and metcoro- 
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logical phenomena,^ and it was suggested that their 
close accordance indicated, not only the intimate relation 
between solar and meteorological changeSj but the im* 
portance of the ahort-penod (three to four years) vari- 
ations common to them all. The variations 
of solar activity, as indicated b^ the greater 
or less number of spots or prominences or by 
the changes of latitude 01 the former, were 
-^aggeited to have such an action on the 
atmospheric pressure on the earth's surface 
that when one place recorded an excess, 
another, nearly antipodal as regards position, 
showed a dehciency of pressure. Thus the 
regiooi specially referred to were those of 
India and that about Cordoba, m South 
America, 

This reversal of conditions, extreme high 
pressure in one place and low pressure in 
another at the same moment of time, inde- 
pendent of the yearly or seasonal change, a 
tact which has slice been corroborated by an- 
other investigator, as will be seen further on, 
can be well seen by examining two pressure 
curves such as those of Bombay and Cordoba 
(Fig. i) 1 in each case, the mean pressure for 
the same months has been used. 

Id the paper already referred to, it was 
further pointed out that just as the pressure 
variations of Bombay were typical of the 
whole of India, so were those of Oxford 
(England) or Valencia (Ireland) for western 
Eurm, 

With these facts in view, it was important, 
therefore, to investigate the extent of regions 
having similar pressure variations, and in the 
first ^stance to restrict the inquiry to those 
areaa surrounding India and Cordoba. The 
results of such a barometric survey were com- 
municated to the Royal Society last October, 
and It is tbe purpose of the present article to 
state the Mults which have l^en obtained. 

It may, however, first be mentioned that the 
mofilbly means of tbe pressure variations for 
each station were divid^, as in the previous 
article, into two periods, namely, those 


months in which the pressures are above and those in 
which they are below the normal, the normal being the 
mean pressure for the whole period under investigation 
in each locality. 

Thus, for instance, to take the cases of Bombay and 
Cordoba, the former has its high-pressure months from 
April to September and the latter from 
September to March. 

It happens, therefore, in dealing with large 
areas, that during the same period of time 
(that 16 generally, but not invariably, six 
months) the pressure is above the normal 
in some places and below the normal in 
others. In interpreting the curves, therefore, 
It should be borne in mind that in the one 
case in which high-pressure months are con- 
sidered, the crests of the curves denote times 
of increased pressure, or an excess above tbe 
normal conditions, while in the other, where 
the low-pressure months only are employed, 
the crests represent the times at which the 
pressure is not so low as usual. 

Dealing first with the region about India, the accom- 
panying curves (Fig. 2) illustrate the variations of pres- 
sure which have been analysed In this set of curves, 
about the same months are in question, so that the pressure 



I "On Some Ph«D<iin«iin wbluh 9iifgeii n Short Period 
or Soler and MeleoraJoolal CbanaeR, by Sir Norman 
^yer, KCB, F.R S, and 
fR A S. (Roy. Soc ‘ 




hanfeR,”' by 
WDliain /. 
Rtvc.f vol lax. p SO0) 


Lockyer, M A , Pb.D , 
[Recaived Juna 14, ffad 


the SlmiLerily of tbe Sborl-Pernd PrMiura Veiiatlon over Lergc 
by Sk Normaa Lockyer^ KCD, F.R.S., and WiUiaB J 9 
H.A , Ph.D , F R A a (Rpy Soc. Rrw , vol Ixxl ). [RewvVd 
robir iB| read Decamber 4, igoe.] 
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variations refer to the low-pressure (summer) months In 
the northern hemisphere and to the high-pressure (winter) 
months in the southern hemisphere. 

Commencing with Indian pressures (as represented by 
Bombay), the area was gradually extendea to Ceylon 
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(Colombo). Java (Batavia), Mauritius, and finally to 
Australia (Perth , Adelaide and Sydney). 

The striking similarity between these curves shows 
that over the whole of this area, which includes both 
north and south latitudes, the same kind of variations is 
in action, and that therefore the whole region is inti- 
mately connected meteorologically. 

Attention was next paid to extending the region around 
Cordoba, which station,-as has been previously pointed 
out, exhibits pressure variations similar to, but the inverse 
of, chose of India. 

As Cordoba represents an area south of the equator, 
and the neighbouring stations exhibit similar pressure 
variations, a portion of the United States of America 
was taken as typifying an area with north latitude and 
in about the same longitude, and a commencement was 


similar to those of Cordoba with a negative sign, and 
those which are more like Cordoba than India with a 
negative query sign (- ^), then it is found that, so far as 
barometric observations which have as yet been examined 
are concerned, the earth's surface may be divided 
approximately into two main regions, one positive the 
other negative, separated from one another by areas the 
pressure variations of which may, according to the above 
notation, be described as positive and negative queries 
( + ^ -’) 

It IS fortunate that while this reduction and collation of 
barometric facts has been pursued in this country, 
another investigator has been working on similar lines in 
the United States, making it possible to compare results 
In fact, Prof. Bigelow's research,* which was received 
some time after the above-mentioned was communicated 


made along the lowest available parallel of latitude. 

This was rendered possible by the kind- 
ness of prof. Bigelow, who forwarded 


proof sheets of a new reduction of United 
States pressures which he had just com- 
pleted. 

Treating these pressures m the same 
way as those for the Indian region, several 




stations which had the best record were 


chosen. A graphical representation of the 
variations of four of these stations (Mobile, 
Alabama ; Jacksonville and Pensacola, 
Flonda ; San Diego, California) is given 
in Fig 3, and for the sake of comparison 
the pressure of Cordoba, with the inverted 
curves representing the Bombay pressure 
and solar prominence variation This 
series of curves refers in all cases to the 
variations of the means of the high-pres- 
sure (winter) months (October to March 
in most cases) At Cordoba, which has 
a southern latitude, the high-pressure 
months extend from April to September 

The result of the comparison shows that 
in this region of the world we have also a 
lar^e area the pressure variations over 
which are very similar to one another 

Although the general agreement be- 
tween the two main sets of curves is most 
striking, there are minor diATerences which 
probably will eventually help to deter- 
mine those cases in which the prominence 
effects on pressure are masked by some 
special conditions. 

From these collected series of facts it 
will be seen that, as regards similar short- 
period pressure variations, the two regions 
about India and Cordoba have been con- 


fRttlilU 


Ml FR PT.I ^ 

^ - 


mMuu. •^1 

CT-FIMM f 

W J 


PUUimC 
HMrvHM — I 


n\uiw — 

Mhrtiu J 
■KNCHCaQ 
,c* 


to the Royal Society, has led him to very nearly 



siderably extended, and extended on both 
sides of the equator in each case. 

With these two large areas indicating similar barometric 
variations from year to year, but one showing an excess 
while the other displayed a dcBciency, new questions were 
at once raised. It required, however, a far more general 
barometric survey over other areas before such questions 
could be answered, but so suggestive were the (acts 
observed that, as was staled in the paper, such an inquiry 
was at once undertaken and is still in progress 

It may, however, here be mentioned that already many 
other localities have been examined. The Indian area 
has been extended, for instance, to Aden and Egypt^ the 
former of which places is practically a counterpart of 
India at regards these barometnc variations, while the 
latter approximates to it. If, on the one band, we 
denote land areas the barometric variations of which are 
verr Like those of India with a positive sign, and those 
with a positive auery sign ( + ?) which are more , like 
India than Coraob^ ; and, on the other, pressures 
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Ae same conclusions as those stated in the present 
article, if some minor differencos be excluded. One of 
these differences arises from the fact that he has formed 
the mean of barometric observations made over an area 
including north-east China, Japan, north India, central 
India, south India, Batavia and Mauritius, while there 
seems evidence to show that the whole of India, Batavia 
and Mauritius behave differently from Siberia, northern 
China and Japan. This, however, he somewhat concedes 
later in his article as he points out that in Siberia and 
Russia the synchronism begins to break a little , . 
Another difference will be referred to a little further on. 

Apart, however, from these, Prof. Bigelow hods that 
"the same pressure variations, in fact, prevail over very 

\ Monlhly Rfvifw, toI ikk No 7 . P* 3#7. "Studiei on ihe 

Suiici and KlneiMileBof the Atmosphere In the United StnlM No vii , 
A Contnbuiion 10 Coemicel Meteorology " by Prof Prnnk H HIggeloer 
(dated Auguat la, 190*) 
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9f il|e Wtli thoMgb va^yug- from ore 
reigio^ to another/i . a 

lie lays /iirtheri:— , 

*/ If we compere tbe mcceasive pressure grbuM with 
the prommenoo/ curve, it wiU be secu that India and 
BQUth-eaiterp Asia are iii very close synchronous agree^ 
rnent. This eyh^Jronism extends also to New South 
Wale^ the Indian Ocean and even to South Africa. Jn 
SitMria and 9.ussia, the synchronism begins to break a 
little and seems to be transferred somewhat towards tha‘ 
right, although this may be due m part to defective data. 
Ip ISuTope and in the IJnited States, while the same curve 
is ^uveloped as to the number of the maxima and minima, 
the syn&ronism becomes more irregular. In South 
America, on the other hand, the synchronism is resumed 
very distinctly, but the entm curvt is revsrssH as rv- 
ftrfid to India and iki EasUm Hemisphere, Thus we 
perceive that around the Indian Ocean the synchronism 
IS clearly developed ; it weakens in Europe and North 
America, and it becomes a distinct reversal in South 
America . ■ " 

From the above, it will be seen that Prof. Bigelow aUd' 
demonstrates the existence of large areas which are in 
excess and in defect of pressure simultaneously, while 
others are not in such close synchronism. 

It may here be mentioned that he treats North America 
as a whole and gives a curve showing the short period 
variation, of pressure. It is of interest, however, to note, 
as has been shown earlier in this article, that the southern 
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part of the United States, as represented by stations 
shown m F ig. 3, is in very close agreement with Cordoba, 
while USB the more northern parts and Canada where the 
synchronism more apparently begins to break. 

At the conclusion of his paper, Prof. Bigelow makes a 
summation of all those areas which give positive and 
negative values respectively for the pressure variations, 
and the curves of these are reproduced here (Fig. 4) with 
a slight change to make the scale homogeneous with 
others reproduced in this article. The Bombay pressure 
curve has also been added, and a smooth curve is drawn 
through the points instead of connecting them with 
straight lines as in Fig. 2. 

The parallelism of the two upper curves indicates, as 
Prof. Bigelow points out, that ** the values do not cancel 
each other and that as ** the curves match fairly well 
w^ith the prominence curve, ^ . 1 take it to mean that 

some external force is at work to ratio and lower the total 
atmospheric pressure by a small amount from vear to 
yearf 

The two investigations arc m agreement as regards the 
following three main pointy. First, the close connection 
between solar activity and barometric pressure ; second, 
the great extent of areas ovef which very similar pressure 
variations exist ; and, third ^d last, the pres^ce of twp 
laiira areas the pressure variations over which are tbB 
reaprocal of each other. 
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It ill itUcr^tiag <fo remark that, from the compMsons 
of the pressure variations over the different areas, tW- 
authors of both these' investigations were led to Con- 
sider whether these sug^stive features were connected 
with the idea of a peric^Tcal see-saw of pressure extend^' 
ing over a few years between these two nearly antipodal 
areas, or whether we were in presence of a barometric 
wave travelling round the earth, 

There seems little doubt that when more fa^s are 
collected these reciprocal pressure variations will in time 
play an important part in forecasting the general features 
of seasons and thus supply meteorologists with another 
means of helping them in tMir difficult task. 

The value that must in future be placed on observations 
of the sun which inform us of hiS state of activity or 
quiescence, since these pressure variations are apparently 
so closely connected with them, cannot any longer be 
laid on one side, but must be recognised as of a high 
order of importance. William J. S. Lockyer 


EDUCATION IN GERMANY AND ENGLAND. 

M any people m this country, eminent men of science 
and literature, leading men in commerce and in- 
dustry, and politicmns who place efficiency before party 
shibboleths, have for many years felt apprehensive as to 
the condition of our national system of education. For a 
lon^ time, they have been speaking and writing upon the 
subject and endeavouring — by pointing to advancements 
and achievements of other nations who have put their 
educational house in order— tu stir up the nation at large 
to realise the enormous interests which are at stake. For 
many years, the warnings fell upon deaf ears and the 
advocates of reform were either looked upon as bores or 
cranks. To-day all this is changed, and it is almost un- 
fashionable not at least to talk atout education this 
does not, however, necessarily imply a knowledge of the 
subject. 

Were it not for its terrible prolixity, those w^o really 
desire to know the ms and outs of the German educa- 
tional system could not do better than carefully study 
voL IX. of ** Special Reports on Educational Subjects,^' 
dealing with Germany, which is issued by the Board of 
Education A mere glance at this report shows that, 
although the present system of education in Germany 
has been of such incalculable value to the Empire, yet 
those interested in education in that country — and their 
name is legion — are questioning whether their system is 
after all so good as it might be. There are many in 
Germany who think that some of our freedom from 
restraint would give a breadth of idea and a broadness 
of horizon whicn is not obtained by their methods of 
abstract reasoning and rigid exactness. 

The report embraces primary, secondaiy and technical 
education. The first 200 pages consist of dissertations 
by different writers upon different aspects or phases of 
education. The first of these is by Mr. M. £ Sadler, 
who has compiled the report, upon “The Unrest in 
Secondary Education in Germany and Elsewhere.'* This 
also includes a comparison between English and German 
methods. Mr. Sadler admits at once that we have an in- 
sufficiency of good secondary day schools and chat 
education at our public schools is not what it should be. 
Further, our technical training is defective, and, owing to 
our comparative neglect of national education for many 
years past, ** as a nation we are much less intelligently 
interested than the Germans in methods of instruction^'* 
It is true that German and French methods are now very 
much advocated in this country, but the great difficulty 
IB that those who desire us mdiscriminaiely to imitate! 
and introduce curricula and methods from other nations 
seem totally unable to realise that if we wish for an exaev 
copy, we must at the same time reproduce the social and 
economic conditions of these other countries. ^ 
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The old idee in England was, leach a boy to be 
maDly, teach him not to -be a sneak and a coward, and 
at the same time give him a smattenng of education, 
theif let him be placed in the Army or Navy or business 
and, come what may, character will carry him through 
There is no doubt about it that our public-school life, 
with its traditions and the esprit dc corps which it 
engenders, has had much to do with moulding character, 
and in past generations, when other nations were settling 
their internecine troubles and it was simply a question of 
staking out claims for posterity, this style of education 
was satisfactory enough But Germany and ocher 
nations, as soon as they had settled iheir internal 
struggles, proceeded ac once 16 build tjp a system of 
national education which has had far-reaching effects 
upon many of their most important Industries. Not only 
has German education had such enormous influence 
upon their own industries, owing to the introduction of 
scientific methods, but it has likewise been felt in this 
country, because our manufacturers and traders, not 
having been taught to believe in scientiflc training, have 
stuck to old-time methods, with ihe disastrous result that 
in many branches of industry we are unable to compete 
with the scientific German. In Prussia, all the secondary 
schools are upon the same lines. The Prussian knows 
ihe meaning of a secondary school ; it would puzzle an 
Englishman to define one. The standard is practically 
the same in all the Prussian secondary schools ; here 
we have no standard at all. English masters as a rule 
are devoted to their schools, German masters to educa- 
tion. An English boy loves his school ; a German boy 
has not the same feeling of espnt de corps^ but looks 
upon his school as an establishment for obtaining know- 
ledge We lay stress on character, the Germans on 
knowledge. There are good poinis in each. The ten- 
dency in our schools to make the school standard one 
of proficien^ in sport, and to make fun of earnestness 
and to chan those who desire to obtain knowledge, is 
not good. That objectionable expression don't talk 
Khop," which is often hurled at the head of those who, 
ihroijgh a sincere interest m their business or profession, 
wish to exchange ideas wiih others, is the outcome of 
this characteristic. On the other hand, the Germans 
would undoubtedly gam if they had more freedom from 
restraint and were not so bound down by hard and fast 
rules and regulations. 

Other nations have realised that an education which 
was sufficient fifty years ago is antiquated and of little 
value in the present day, when science and learning have 
made such enormous strides In matters of educational 
reform, or of accepting new views or theories, we have, 
as a nation, always shown a conservative spirit. 
When learning was only advancing slowly and new 
theories were propounded which had very little found- 
ation of fact to rest upon, doubtless a conservative and 
cautious polit;y led in the long run to greater solidarity 
and was better than being too hasty in taking up new 
ideas solely because they were new, but which would 
almost immediately require to be discarded for some 
newer theoiy. But now, since the growlhkOf knowledge, 
resting, as it does, on a broad foundation of experimental 
fact, is so rapid, it is absolutely essential that we should 
alter our methods in order to keep abreast of the times 

Fifty years ago, a boy might spend the bulk of his 
time upon the study of classics and yet be fitted to take 
his place in business or commerce. To-day, classics 
alone are of little use. Here it should be pointed out that 
m Germany the study of classics is not neglected ; in- 
deed, considerable stress is laid upon that study. Science 
as a rule, not taught until the boys have at least 
obtained a thorough general grounding in classics, and 
there are those in Germany who would make the 
dassical education more thorough than it is at present. 
The following instance illustrates how thorough, in 
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f eneral, the study of Latin in Germany must be. An 
Englishman, a friend of the writer's, went to study in 
Bavaria and had no knowledge of the German language. 
A nephew of his landlady, a boy of about fifteen, was 
studying at a public secondary school, and although the 
Englishman was unable to make his landlady understand 
hi3 wants, he was able by means of Latin to converse 
with her nephew and so have his wants attended to. 

In a Prussian secondary school, a master has to know 
a great deal more of the subject which he has to teath 
than an English master in a similar position In England, 
erudition is considered of far less importance than activity 
of mind and body and success in sport. We often say, 
"All work and no play makes Jack a dull boy" ; we 
seem to forget the converse, that much play and little or 
no work unfits the boy for the struggle in after life. On 
p 215 of the report, we find the following quotation from 
the remarks of a Frenchman. — "A boy at an English 
public school has qualities which a French schoolboy 
docs not possess, but those qualities are moral and not 
intellectual In English education there is a very weak 
point — and that is instruct! on. An educational system 
in which the weak point is instruction surely requires 
'overhauling. 

The object in our schools should be to teach that the 
most lasting form of pleasure is to be found in work 
well done. R L Stevenson once said, " I know what 
pleasure is, for 1 have done good work." It has been 
stated that one of the reasons why the Americans are so 
successful m the present day and seem to be carrying all 
before them is that " they find their pleasure in their 
business ” 

CeniraVisation is the backbone of the German and 
French educational systems. Here we have found that 
centralisation spells red tapCy and now with the swing of 
the pendulum the cry is for decentralisation Wholesale 
decentralisation will probably spell chaos. It is essential 
that we should have a satisfactory primary education, 
to be followed up by an efficient and carefully planned 
scheme of secondary education, but it is very doubtful 
.whether the carrying out of even the finest imaginable 
system of education could be left entirely to the local 
authorities or to the teachers themselves. It would not 
be satisfactory to bind down teachers to a hard and fast 
interpretation of any rode or system Scope must be 
left for individuality, not, however, for ccccnlricily. 

There is one thing the report makes abundantly clear, 
and that is that we have much to learn from the Germans ; 
there are many things we might adapt, but very little that 
we could copy There is a tremendous outcry m this 
country for specialisation, and many advocate early 
specialisation Early specialisation is not at all believed 
in on the continent In the continental university 
or polytechnic, specialisation is not allowed until a 
schdar is able to show that he has a thorough genera) 
education. We ought to have some equivalent to the 
Qerman " Abiturienten," or leaving examination. Unless 
such an examination has been successfully passed, the 
student cannot enter a university or polytechnic and lake 
his degree or diploma. Further, in obtaining situations 
in business houses, preference is invariably given to those 
who have successfully passed this examination , indeed, 
many business houses will not take men into their employ- 
ment who have not passed this satisfactorily 

Sixty-five pages of the report are devoted to the 
"Measurement of Mental Fatigue." We find that 
the systematic study of mentaf fatigue has been taken 
up in a spirit of earnest, scientific inquiry ; and it is 
worthy of note that post-mortem examinations have 
shown '*that those parts of the brain which serve 
the purpose of systematic thought, commonly known as 
’ the reasoning powers, arb the last to mature.*' The ques- 
tion of what constitutes mental fatigue must always be 
one of great difficulty. If the laws o? hygiene are obeyed 
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and tbe subject ii Bufficiently clothed and he will 
probably be able to accomplish a very [nuclLlai|w amount 
of mental work, without Ming over-etraine^ylfkan woUjil 
be the case if tbeie conditions were nfglectM- 

In Germany, the question of dealing wm over brain 
work is probably more pressing than it is fcl this countr]^ 
because tbe brain is , often over- exercise^ while there if 
an insttfficidney of physical exercise. Ill England, I am 
alraid, It is more often a question of physical ' fat)gpe. 
than one of mental strain with which We are faced. Bi||^ 
of course, when the teaching system li ''unintelligent" — ^ 
that IS, one of cram—iYi^ poor brahl mast get terribly 
wearied. 

Mr Sadler has compiled the report with'^great care, 
and the portions which ne has hiitlself written are marked 
by a refreshing breadth of view hot always to be found 
in Government reports. It is probable, however, that 
I he object would be better atttfncd if these reports were 
more condensed. F. Mollwo Perkin. 


TIDAL CURRENTS IN THE GULF OF ST 
LA WrENCE. 

17 OR many years pait, the Canadian Government has 
^ been prosecuting an accurate survey of the com- 
plicated tides and tidal currents of the Gulf of St. 
Lawrence. The TMal Department, under the able 
directorship of Mr* W. Bell Dawson, has already done 
much excellent wOfIc in this held, although, doubtless, 
much yet remaini to be discovered. In the tidal report 
lor the present year, Mr Diiwson will describe the 
results of a cireful analysis of the remarkable tidal 
currents which are met with in Northumberland Strait 
south of Pnntft Edward's Island. At most places, the 
limes of the changes of tidal currents bear a more or 
less constaal rcUiionship to the times of high and low 
waier, but Hi this channel the changes are found to be 
largely governed by the 'moon's declination. As Mr. 
Dawson remarks —"This is very confusing 10 the 
rpanner, as the turn of the current in relation to the 
tide is Out of accord with the moon's phases, and has 
thus ^hxed relation to the spring and neap tides. The 
greatW apparent irregularity is when tbe moon's dc^ 
maximum ; and this occurs sometimes 
at iHe spring tides and sptrietimea at the neaps. The 
ormary navigator takes refuge in the conclusion that 
tbd currents are chiefly, influenced by the wind." 4^ 
Diurnal tides are ruled by the declination of the 
iflOon, and it would seem tl^at there must be at this place 
large diurnal Ihcqaality which manifests Itself more by' 
current tb^n by variations of height. 

ThoM who are interested in ims subject will do well 
to refer to Mr. Pawson’i forthcoming report. 

G H. D ^ 


JOHANNES WISLICENUS 




j ’HE generation that laid the foundation of organic 
^ chemistry has almost become a thing of the past, 
and at the close of last year one of the few remaining 
links was broken by the death of Wislicenus. 

Not long since, the University of Leipzig was moutnmg 
(he loss, at a venerable age, of a distinguished pbysidat ; 
co-day the chair which was made famous by that ** wahre 
Bearbeiter" Kolbe is vacantj and a name which will ever 
be illustrious in the history of spacial chemistry has hetn 
added to the classical traditions of this great seat oL 
learning. 


TMTs the Iwalth of the venenble Geheimre^h has been 
vrtiMy Jedmiog, raiqg ai^ fiee|>lie {{sif 

eeiOill be over ■ none fha leda nnliiiiiiiii kAwaaiM* 


bq over ; none like Mo polgiiaaty howevvi i* tbe 
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grief felt by all who have had the privilege of sharing 
his fnendship or coming under the influence of his 
impressive and genial personality. 

Johannes Wislicenus waS born on June 24, 1835, at 
Klein-Eichsied, in the Prussian province of Saxony ; 
when he was five yeare old, his rather, a pastor, was 
transferred to Halle a. Salle, and there the received 
first impressions of school life. At the ** F^renkesche 
Sti(iung,''a school which has since become celebtated, he 
remained until the age of eighteen, and at Easter, r853, 
having passed his Maturitktsexamen, he entered the 
University of Halle with the intention of devoting himself 
to the study of natural science. His project wKs, how- 
ever, soon nrustrated. The political horizon was still 
clouded over, and' in consequence of certain intrigues, 
his father, in the autumn of the same year, was com- 
pelled to Ay the country ; he found a home for himself 
and his family, as did so many refugees of that time, in 
the United States In the following year, lohannes was 
appointed assistant to Prof. Horsford at Harvard Uni- 
versity, Mass., and in 1855 became lecturer at the 
Mechanics' Institute, New York, with a laboratory at his 
I'^disposal. 

It was thus that he acquired that command of English 
which was such a source of wonder to his foreign 
students in later years. 

In 1856, he was able to return to Europe, and resumed 
his interrupted studies at the University of Zurich, where 
he promovierte" in i860 and was appointed Privat- 
docent at the Polytechnic. 

In i86r, he became professor of chemistry and 
mineralogy at the "Kantonale Industrieschule." F6ur 
years later, he received the honour of a chair at the 
University of Zurich, and in 1871 was elected by tbe 
Bundesralh " as director of the Polytechnic in that 
town. In tbe following year, he was chosen to succeed 
Ad Strecker at Wurzburg. There he remained until 
1885, and It was during this time that he earned on hiS 
classical researches on the constitution of acetoacetic 
ether and so established his reputation on a Arm bqsis. 

The year 1884 witnessed the death of Kolbe and the 
call of Wislicenus to Leipzig, where he remained until 
the end. As was pointed out by a writer recently in this 
Journal, "there is a curious irony in the thought tljat his 
first work there should have been directed towards the 
extension of the theory of Van 't Hoff, whom Kolbe had 
regard^ with such contempt." 

Of his scientific work, space will only permit the barest 
outline. His researches were confined almost exclusively 
to the domain ^f organic chemistry, most of them appear- 
ing in LieH^s AnnaUn der Chemie, The constitution of 
lactic acid, on which he worked from 1863 to 1872, 
establishing the identity of structure for the two different 
substances fermentation- and para-lactic acids, first 
bronght him into prominence among chemical workers 
iRnd impelled him to seek an explanation of the meta- 
merism in the spacial relations of the atoms within the 
molecule. His interest in acetoacetic ether, to which 
referenM has already beep made, resulted in a detailed 
investigation of its reactions and of its value as a 
synthetic agent ; these have gone far to stimulate the 
study of this most interesting compound, and are of 
importance, if for no other reason, for the light they 
, throw on the still open question of its constitution. 

it was m Leipzig, however, tnat he achieved his great' 
“** In 1887 appeared his famous memoir, " Ober die 


work. 


raumlicbe Anordnung der Atome in organisch^n Mole- 
RTCount for the phenofnena of " geometrical 
isomerism " According to his hypotlmis, which was 


'“‘w >«» of «hat flei 

^ ' ihe centre of cavity, of a 

Ifairnrem atom Was Regarded assituated in thecintre of a 


4gy^wcHd^]^etrahel;)t(m, an^ its four affinities at the four Corners." 
- ^Vhna tv4 atoms were linked together, Van 't and 
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after him Wislicenus, assumed lhat both were capable of 
rotating m opposite directions about a common axis ; 
this possibility ceased, however, with a double or treble 
linking of the carbon atoms. Wislicenus fbrthcr called 
into play the action of certain ** specially directed forces 
the afhnity-energfies ’’ which " aetermine the relative 
positions of the atoms to one anothei in the molecule” 

The Annalen of these years contain a large number of 
papers worked out in the Leipzig laboratories under his 
direction, in which the reactions of maleic and fumanc 
acidSj the tolane dichlorides and dibrnmides, mesaconic 
and citraconic acids, the crotonic acids, the a^chloropropyl- 
enes, &c., were carefully investigated, and the facts shown 
to be in agreement with those demanded by theory 

The hypothesis naturally evoked much criticism , 
Wislicenus’s controversy with Fitlig {Ltebi^s Annalen^ 
1892, cclxxii. 1-99) IS still fresh in the minds of chemists, 
and It must be admitted that Michael has obtained results 
which It has not yet been found possible to reconcile 
with the theory. But when all is said, there can be little 
doubt that up to the present it remains the simplest and 
most comprehensive explanation adduced. Even if the 
theory should ever be disproved, Wislicenus's memoir will 
always hold a place among the classics of the science as 
a mc^el of careful reasoning and literary skill, and as an 
epitome of one of the most laborious researches of that 
period. 

Now, however, is not the time, nor is this the place, to 
dwell m any detail on his scientific papers , the above 
indication of the direction which his research look must 
suffice , It would be presumptuous to attempt to estimate 
the value of his work , enough that, among the great 
names in the history of chemical science, Wislicenus will 
stand with Bunsen and Kekul^ and Victor Meyer and 
such names as made the nineteenth century what it was 

We do not wish to enter into a panegyric of his 
character ; such things belong rather to the columns of a 
daily paper and to the exaggerated estimates of medio> 
crities ; but a word as to his human aspect— and hezt^ara 
man of wide sympathies — will not be out of place In 
politics, he was an ardent admirer of Bismarck, and had 
little tolerance for the social democrats of latter days , 
not that charitableness was lacking m his disposition, for 
many wefe the kindly acts that he performed. He was 
fond of children, and when his own family had grown up 
and he was left alone with his daughter, the cheerful 
presence of a little niece helped to relieve the gloom that 
the tragedy of his domestic life had cast over the later 
yfears. To music he was almost insensible, and Wagner 
was to him nothing more than aconfusinn of sounds He was 
present at the first performance of ''Siegfried,” but lefc in 
the middle of the second act with a violent headache. Liter- 
ature was bis one refuge in the intervals of work, and when 
troubled with insomnia, from which he suffered much, he 
would pass the hours in his well-stocked library. It is 
related that at one of his weekly dinner parties, to which 
all his research students were invited in turn, a youth of 
an inquiring turn of mind, desirous of probing the extent 
of the professor's knowledge, read up an almost forgotten 
author and tackled him on the subject when the cigars 
were produced ; great was the stucient's chagrin on dis- 
covering that it was one of his teacher's favounie authors 
ahd at having to sit through an impromptu half- hour's 
lecture on the author's p^aliarities of style. This youth 
never carried his investigations any further. With his 
students, Wislicenus was always popular, and though they 
christen^ him at one time the " Schmier-Di rector, ” fVom 
the number of tarry residues that the arbeits were producing, 
that did not detract from the affection and esteem in which 
he was held. In his daily round of' the research labor- 
atories, he was ever ready with words of sympathy ahd 
encouragement that went far to allay the soreness and 
disapTOintment of repeated failures ; his kindly sugges- 
tions have stiDHilatjDQ mai^y to greater efforts. 
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In 1898, the Royal Society awarded him the Davy 
medal, and his death makes a vacancy in its list of 
foreign members 

The loss will be felt not m Germany alone, for hia 
students came from all parts of the world, and while 
men of science will remember him as one of the founders 
of stereochemistry, his disciples will look back on him 
as one of the “ influences ” of their lives, as a man of 
broad sympathies and great powers, as an c'lample to 
emulate and as a memory to inspire. 

NOTES. 

Amovo the names included m the long list of Durbar 
Honours ” published on New Year's Day, we notice the follow- 
ing — Dr George Watt, C I F , officer in charge of the 
Economic and Art Section of the Indian Museum, Calcutta, 
ha.s had the honour of knighthood conferred upon him. Dr. 
W. H Hooper, C S I., President of the Medical Board at the 
India Office, and Sir Colin Campbell Scott Moncrieff, 
K.C President of the Indian Irngation Commission, 

hp£ been made Knight Commanders of the Star of India 
Colonel St George C. Gore, Surveyor-General of India, has 
been made a Companion of the same order. Dr B Franklin, 
Director-General Indian Medical Service, and Mr John Eliot, 
F.R S , Meteorological Reporter to the Government of India 
and Director-General of Indian Observatories, have been pro 
muted to the rank of Knight Commanders of the Order of the 
Indian Empire. Major A. W Alcock, F R.S , Superintendent 
of the Indian Museum, and Prof. J C Bose, Presidency 
College, Calcutta, have been made Companions of the same 
order Major David Semple, Director of ihe P,i8teur Institute, 
Kasauli, has been awarded the Kaisar-LHind Medal for Public 
Service m India. 

A German newspaper records the following exemplary 
incident, apropos of a recent act of the Kaiser, in appealing to 
his people for support m a good work. Dr Djhrn, of Naples, 
having appealed with little result to the German Minister of 
Education for financial aid in the extension of his world-famed 
biological station, sought an interview with the Kaiser Re- 
marking sympathetically that he could not provide all that Dr. 
Dohrn desired from his private purse, the Kaiser furnished him 
with a donation form, headed by himself and a conlribulion of 
1000/ , commanding that it should be circulated among the 
^ leaders in Berlin society, for return to the Kaiser in person 
The result was that within a few days the magnificent sum of 
I5,0<^>o/ was subscribed 

Mji- Herbert Kv^AS1o^ has been appointed by the 
Colonial Office director of the Geological Survey of the 
Transvaal. 

M Edmond Perrier has been appointed to the chair of 
comparative anatomy at the Paris Museum d’lUsloire Naturclle, 
and M. Pierre Marcellin Boule to the chair of paleontology at 
the same institution 

A MESSAGE from the Times correspondent at Ottawa states 
that the promoters of the Canadian Marconi Company hope by 
the end of next summer to have a complete system of wireless 
telegraphy in operation throughout Canada, extending from the 
Gulf of St Lawrence to the Pacific Coast. 

Mr. Marconi was entertained at a banquet at Sydney on 
December 30 by the citiaens of Cape Breton Island Reuter 
irejiorts that in responding to the toast of his health, Mr. Mar- 
coni said that when his system of wireless telegraphy was 
further developed, it would be possible for ships in distress to 
kignal pauing ships. The cable companies, when they began, 
j^rged pounds per word , they were now down to shtlllngs, 



230 NATURE . [January 8, 1903 


uq 4 hii.BlATtiDg at ten cenu might soon Iea4 to a ehaige of 
one cent per word and thios bind EngUnd .and her coloni^ 
mm dosely together. 

The sUt^s Sir Erneit Casval has offered to 

give ^,000/ tojwaids the stndy and invealigatioo of ophthalmia 
In Egypt 

Tnn'deaiK is announced of M, l^erre Laffitte, who, since 
1893, hai filled (be chair at (he College de France for the 
eaposltion of the general history of science. 

An aDti-tuberculofiis union for Austria has been formed, with 
Cdunt Liltzow as president. The Vienna correspondeDt of ihe 
Timfs reports that nearly 5000/, has already been received 
in subscriptions, and the Government has promised the fullest 
Bilpport in coinbaling tha disease. 

Thr death is annonnoed of Prof. Dr. Mas Sehede, professor 
of surgery at the Uoiverrily of Bonn, to which post he was 
appointed in 1895. During the lime that Prof. Sehede was 
organiser of the surgical section of Hamburg Hospital, he made 
it his aim to develop the system pf antiBeptici introduced into, 
sqrgery by Lord Lister. 

^Mn. Otto Hilgir; whose death we announced last week, 
Was bom at Darmstadt on January 20, 1850, where he passed 
his apprenticeship under his father, who was the master of (he 
mint. At eighteen years of age, he went with his brother, the 
late Mr. Adam Hilger, to Pans, where they started a workshop, 
doing much good work for the observato'ry At the outbreak of 
the Franco-German war in 1870, being Germans they had to 
lAve Paris and came to London In a few }eari, they were- 
able to start a small buiiness as scientific instrument makers, 
and the name of Hilger soon became well known in the scientific' 
world. In 1888, Mr. Otto Hilger was appointed by Lord 
Blyihswood to take charge of hii private laboratory, where he 
was until 1897, when the death of his brother compelled him to 
return to London to carry on the businesa, though this necei- 
aitated leaving partially completed a dividing engine for ruling 
diffraction gratings which he had been constnicUng under Lord 
Blyihswood, During recent years, the demand for a high degree 
of accuracy in scientific instruments hsa greatly increased, and , 
many men of science will regret the death uf a maker who was ] 
able to appreciate the neccfsity for refinements in workmanships 

On Tuesday, January 13, Prof. Macfadyen will deliver the 
first ofa course of six lectures at the Royal Institution on " The 
Physiology of Digestion " On Thursday, January 15, Mr. 
A. J. Evans will begin a coune of three lectures on " Pre- 
Phcsnician AVriling in Crete, and its Bearings on the History of 
the Alphabet.” The Friday evening discourse on January 16 
will be delivered by Prof, Dewar, on " Low Temperature In- 
veiiigations ** On January 23, Dr Tempest Anderson will 
lecture on "Recent Volcanic Lruptions,” and on January 30 
Prof. W. £. Dalby will lecture on "Vibration Problems in 
Engineering Science,” 

According to a Reuter message from San Francisco, advices 
from Corintb (Nicaragua), dated December 15, state that the 
volcano Santiago, near Granada, was then in active eruption. 
At nig|^ the sky was lit up by the volcano, and great l^voc 
had been wrought. Momotombo, on Lake Managua, was also 
diicharglng clouds, and the volcano lealco, m San Salvador^ , 
was in more active eruption, eloifdi and lava issuing from the 
efater at short Intervals. At night a brilliant spectacle Was 
presented, the lava potiring down Ihe side of ilie mountain 
looking like a atreakn of fire. A telegram from Valparaiso 
•tales that it ir reported that live volcanoes in the pro^ce of 
Llarqulhue are active ^ 

NO. 1732, VOL. 67] 


Thb Moscow correspondent of the Stamt/arJ states that a 
.welbnifrk^ /OF Ibe fveent earthquake at Andijan waa 

, obtained the leismological instiumenta at the observalory 

there. The time* recorded 11 a.m., that is, about &3& 
a.mj Green wich time. Andijan li the Second largest town in 
the "Territory’* of Fergana, and had not less lhad fifty 
thousand inhabitants at the time of the earthquake. 

During the post ten months, the Odessa correspondent of 
the points out, Transcaucasia and Transcaspia have 

been visited by several severe earthquakes. In February last, 
Schemakhs,' on the Caspian side of the Caucasus, was laid in 
ruins by a series of violent earthquakes and volcanic disturb- 
ances, in which upwards of three thogsund people perished. 
In July, a similar calamity desolated several districts in Kashgar, 
involving the loss of some six thousand lives. Tliose events 
have now been followed by the destructive series of earthquakes 
in the districts of Novi Margheian and Andijan. According 
to the latest reports, the loss of life is equally as appalling os 
that at Kashgar. A few days previous to the dreadful event in 
Andijan, a series of slight earthquake shocks was felt at 
Schemakha, the site of the disaster in February last 

Prop. KocRRr Koch and two assistants, Surgeon Dr. 
Kleine, of the Prussian Headquarters Staff, and Dr. Neufrld, of 
the Prussian Institute (or Infecllout Diseases, are on their way 
to investigate cattle plague in Rhodesia. To the Berlin cor- 
respondent of the Daily Mat Prof. Koch has remarked " I 
contemplate my mission with more or less misgiving, because 
ihe Rhodesun plague is of an absolutely mystifying character. 
Such symptoms as I have so far evammed indicate that the 
disease is wholly different from any species of rinderpest that 
has ever come under medical observation What 11 peculiarly 
baffling Is that th^ Rhodesian plague dates only from the late 
war. The cattle imported from Egypt, Australia and South 
America, which il was supposed would prove immune, have 
fallen early victims to its ravages, which threaten to denude the 
entire colony of live stock.' While in South Africa, 1 shall nol 
neglect the opporiurtity of continuing my tuberculosis experi- 
ments with the view of adducing still more positive evidence of 
piy theory of the pon-commupicabibty of bovine tuberculosis to 
human beings, which I, of course, adhere to resolutely.” 

Captain Boyp Alsxandbr has just returned to England, 
after a short visit to the west coast of Africa, where he has 
been collecting birds and mammals on the islands of St. Thomas 
and Fynando Po, in the Bight of Biafra. Captain Alexander 
haa obtained altogether nearly 400 specimens, and is expecting 
more from a, collector that he left in Fernando Po Theresulta 
of his work as regards birds will probably be publifhed in 
the Ibis. ' 

Mr. J. S. Budgett, Bslfour student of the University of 
Cambridge, has returned to England from Lake Albert (where he 
has been engaged in^studying the development of the Polypierine 
fishes) by the Nile route, and will give an account of his expe- 
dition at the Bclehtific meeting of the Zoological Society on 
January 20. Not having been altogelhet successful in Uganda, 
Mr. Budgett will probably make another visit to the Upper 
Gambia, where he has better prospects of obtaining the required 
jnfbrmailoD, in the course of the present year, 

Mr- W. G. Doggbtt writes from Entebbe (November 5, 
P902) that he was then preparing to start for the southern 
f^ronlier of Uganda, to take up his post ai naturkllst to the 
^bgio-GennaD’ Boundary Conftnissibn under Msjor Delnd 
jUdcTiffe.' The eapedition will start from the shores of Lake 
Vletoriai At S.L , and will define the boundary between 
Uganda and German East AfricA far west as the Semliki 
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Fjver^ "‘to the Seriilikl Forest, Mr. Doggett hopes to be able 
id Qbb|iti fire^b specimens of the new ArHcan mammal {Okapta 

tdhnstoHi), which are much required at South Kensington. 

( 

The Institution of Electrical Engineers has issued the pre- 
liininuy programme of the visit to Italy to be made this spring. 
It 18 proposed leave London on April 2, and the first tech- 
nical visl^ ^Vill be to the Vaiellina Railway and power-house on 
A'^rll 4. At Como ala6 the tomb of Volta can be visited the 
nlfKt day. On April 6, the party will leave for Milan, travelling 
vid the Milan- Varese Electric Railway and visiting the works of 
Mesira Toai, at Legnano, in passing On April the Paderno 
power-house will be inspected On April 8, vrsits will be made 
to' various places of technical interest in Milan, including the 
Technical High School, and on the next day to the power- 
houses at Vizsola and Torqavento. The party will break up on 
Thursday, April 9, or on the Friday morning (Good Friday), 

Amo^o the many papers of interest in the December number 
ofthi Geographual Journal may bs specially mentioned Dr. 
Stem's account of his explorations in Chinese Turkestan, and 
the reaiiers of Nature will not fad to note the importance of 
his discovery of inscribed wooden tablets on the Niya River 
site. Here, in a small decayed building, he found more than 20O 
documents on wood of all shapes and sizes. Besides tablets 
with the Indian Kharoshthi writing, he unearthed several 
narrow pieces of wood bearing Chinese characters, and many 
of the former were still protected by the strings with which they 
were originally tied and bore clay seals. On the seals, we have 
6gurcs of Pallas Athene, with shield and xgii, Eros ahd Athene 
Promachos, and these prove beyond all doubt the influence which 
classical Western art has exercised even in distant Khotan. 
Many of the documents bear dates which are mentioned in con- 
nectian with the names of rulers, and the texts, which seem 
to be written in an early form of Indian Prakrit, cannot fail to 
throw great light on the early, unknown history of the diMnct 
wherein they have been found Jt is important that the materials 
wjiich Dr. Stein has secured should be worked thoroughly, for 
they may contain information concerning the frequent com- 
munication which must have existed between the East and the 
West during the early centuries of the Christian era 

The unfortunate fatal accident which occurred at the Fulham 
Public Baths on December 23 serves to show how d^gerous 
ap elecinc shock may be when the conditions are such that really 
good contact is made In this case, two bathers were killed by 
standing up m their baths and putting their hands on a metal 
rail running along the top of the partition between the baths ; 
on top of this rail ran the iron pipes containing the electric- 
supply leads It seems that there was leaka ge, possibly in a 
faulty lampholder, to these pipes, which were insufficiently 
"earthed.'* T^e bathers therefore completed the earth 
through their bodies to the bath itself, and thus received a 
shock which, in spite of the fact that the pressure could only 
have been something like 170 volts, had fatal results on account 
of the very good contacts which existed. The circumstances of 
the case are altogether exceptional, and there is absolutely no 
need for users of electric light to take any alarm. The moral to 
be drawn is that in an installation of this kind, where it is pos- 
s ble for people to make direct contact between their damp skin 
and parti of thi installation, more care should be taken in de- 
sign and supervision to prevent any possibility of contact with 
aby live metal. 

- 'The outbreaks of typhoid fever at Winchester and at South- 
ampton Again direct attention to the possibility of the typhoid 
ihfection being spread through the agency of shell fish, in these 
instances through oysters. Dr. Nosh, in a report orfnh out- 
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break of typhoid fever at Southend-on-Sea, finds that the inci- 
dence of the disease Was thlrty-^ix times as great amohg shell-fiih 
consumers as ^mong those who do not eat shell-fish, and ex- 
presses the opinion that if the eating of Hhell-fish were abandoned 
in Southend, the incidence of typhoid fever would lessen by fully 
one half In rhe SoUthend outbreak, cockles were mainly 
responsible for the spread of the Infection. 

A LARGE portion of the contents of the January number nf 
CUmuti IB devoted to a coniideration of the pusbibility uf 
stamping out malaria Major Ronald Ross discusses the pre- 
valence of malaria at Ismailia, and comes Lo the conclusion that 
if the ihosquitoea in the district were even partially eradicaiccl, 
as might eoAlly be done, malaria would almost disappear 
Sir William MacGregor describes the Italian campaign against 
malaria, and draws attention to the prophylactic use of quinine, 
the protection of dwellings with wire gaure, the cultivation of 
the soil and the drainage of swamps as means of diminishing 
the prevalence of malaria. 

Ar an international maritime congress recently held at 
I Copenhagen, M Willaume-Jantzen, subdirector of the Danish 
Meteorological Institute, contributed an interesting paper on 
tlic climate of the coast of Iceland, based on eighteen to 
I twenty-two years’ obaervationii at four representative stations — 
Vestmannoe (south), Stykkiahulni (west), Gnnisey (north) and 
Pape^ (east) Generally speaking, the lowest mean barometric 
pressure in the north Atlantic lies to the south-west of Iceland, 
and to the north east of the island there is another area of mean 
low pressure, but a little higher than that on the south-west 
These two areas determine the prevalent winds on the east 
coast, which blow with nearly equal persistency from north-east 
and from north-west. But from its position with regard 10 the 
advance of barometric depressions from west to e{ist in the 
Atlantic, the pressure in Iceland is subject to sudden and great 
variations, causing frequent storms, the average annual number 
of days of storm on the east coast being seventy-five. Generally 
speaking, <lhe summer climate on the coast is fresh and Lhe 
winter inildi but the latter may be very severe with northerly 
winds and the approach of polar ice In some localities, fog is 
very prevalent ; at Bsrufiord, near Papey, it occurs on 212 day<4, 
but at Stykkisholm on nine days only. Rainfall is heavy on the 
south and light on the north, at Vestmannoe there are 225 
days on which rain falls on a yearly average 

The volume containing the meteorological observations and 
results for the United States N wal Observatory, WaRhuigion, 
under the direction of Prof J K Eastman, for the j ear 1901, 
has been recently received. As in funner years, it contain^ the 
idelaila of all the observations which are made every three hours 
dunng each day These include the corrected readings of the 
barometer, and of the wet and dry bulb thermometers, the 
symbols indicating the character of the clouds, the esiimated 
amount of cloudiness, wind direction and velocity, together with 
the daily means The six tables which follow record the results, 
such as the maximum and minimum temperatures for each 
month, daily and monthly means of the corrected barometric 
readings, &c The volume contains also the meteorological 
observations made at the same hours at the new naval observa- 
tory with B view to determine the difference of the thermometric 
conditions at the two localities, in order that future records at 
'the new observatory can be properly compared with the records 
at the old obseivatory, which extend from 184$ to 1892 in- 
delusive. 

I We have received from the editors of Lhe Pkotogram a new 
edition of a set of cards which are intended for the pocket-book 
of the photographer. These cards, 5^3 inches In size, contain 
;a great amount of very useful information, some of which the 
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practical photographer It sore to find terviceable either in hU 
Itudlo or out in the field. Tbui we have a brief guide for 
Correct ezpoiure for varioui kinds of platei and light, tables of 
enlargement and reduction for telescopic IcDsea, how to find 
south without a compass in order to fix the time of best light- 
ing, the metric and British systems of weights and measures and 
their connection one with the other, photographic temperatures 
and a comparison of different thermometer scales, &c These 
cards, eight in number, can be obtained from the office of the 
Pkoiogram by forwarding one penny stamp, and they are valu- 
able and useful /or the money 

The theory of the dimensions of units in the electrostatic 
and electromagnetic systems has on various occasions been 
criticised A short note dealing criiicaliy with dimensions of 
physical units m general is given by Dr Ladislaus Gorczyiiiki 
In the Physikalisc)u ZtiUchrift^ iv, 5. In thermodynamica, the 
author points out that the dimensions of temperature should not 
be omitted from the expressions for the dimensions of such 
quantities as thermal conductivity, specific heat and entropy, 
and he introduces the dimensions of K and into the electrical 
systems. Herr Gorczydski supports the position assumed by 
Schreber and disagrees with < certain views expressed by 
Hesehus. In particular, he considers that the assumption of a 
relation of the form v = connecting the of electro- 

magnetism with elasticity and density is unjustifiable. The 
general conclusion is that the conventional treatment of dimen- 
sions of units is unsatisfactory, and that it is not at present 
.pbssible satisfactorily to express the dimensions of all physical 
units in terms of those of the three fundamental units of Length, 
time and mass alone It is certainly safer to introduce too 
many fuDdamental units the dimensions of which are treated as 
independent of one another than to cut down the number by 
vegarding the measure of any physical quality as a dimensionless 
number. 

The first report on a chemical and physical study of the soils 
of Kent and Surrey has been issued by the South-eastein Agri- 
cultural College, at Wye, by Mr. A. D. Hall and Mr. F. J. 
Flymen (1902). The object is eventually to accumulate such a 
senes of analyses of the soils, chemical and mechanical, as will 
enable the College, when given the situation of any field, to 
indite in a general way the kind, of manures wanted for «aoh 
pirticular crop. Thd two counties are not much covered with 
drift deposits, and these are depicted on the one-inch Geological 
Survey map, but the pressing need of a geological map on the 
siK-inch scale is pointed out, The present report deals only 
With the soils resting upon the London Clay, Chalk and Gault. 
By procuring samplea of soils from each geological formation In 
a number of localities, a good general knowledge of them has 
been obtained Particulars of these, with methods of analyses, 
are given. With regard to the Gault soils, it is remarked that 
the most profitable use to make of them **is to keep them or 
lay them down as permanent pasture." On both London Clay 
and Chalk there is considerable variety of soil, and recommend- 
ations are made on the cultivation of different areas. 

A SECOND edition of Dr. A. J, Ewart's *' First Stage Botany" 
has been published by Mr W. B. Dive Several additions and 
alterations have been made. 

The second volume of Prof. Wundt's GrnndzUge drf 
physiologlschen Psychologic " has been received from Mr. W. 
Engelmann, Leipzig. The first volume was noticed a ahctst 
time ago (November 6, 190Z, p. a), and an estimate of the value 
of this great work can be obtained from that review. Aftef the 
work has been completed, a notice of the new volumes will 
appear 

NO. 1732, VOL. 67] 


The three essays which were succeasful in the recent com- 
petition for the erection of a sanatorium for tubcrculoilB, 
initiated by His Majesty the King, are reprinted in full in the 
cunent number of the Lancet^ with reproductions of the plans 
of the buildings. The essays are valuable epitomes of modern 
knowledge of the cause, prevention and cure of tuberculosis. 

Wb have received from Messrs. Isenthal and Co. their latest 
catalogue and price list of apparatus for radiography and general 
electromedical work. The list is a very complete one and shows 
that the firm is in a position to supply all the apparatus needed 
in this class of work from single pieces of the simplest type to 
full sets made up into suitable cabinets We note also that the 
firm arranges for courses of lessons in the use of the apparatus 
for those who desire it. 

Thb "Annuaire du Bureau des Longitudes” for 1903 has 
been published by M. Gauthier-Viliars, Paris This compact 
little volume contains, as usual, a mass of information indispen- 
sable both to the man of science and to the engineer. Among 
the contents of the volume may be specially mentioned the 
contribution by M. R Radau, on shooting stars and comets, 
and that by M. J Janssen, on science and poetry The 
discourses delivered at the funerals of MM. Cornu and Faye are 
also included in this year's issue of the annual. 

Three new volumes of the first annual^ issue of the Inter- 
national Catalogue of Scientific Literature have been received, 
and are similar m character to those already described. The 
subjects of the volumes are physics (part 1 ), meteorology 
(including terrestrial magnetism) and mechanics The second 
part of the catalogue of physical papers will shortly be published 
and will complete the volume on physics. Thejtwo volumes on 
meteorology and mechanics are each complete in themselves, and 
the portions of the scientific literature of 1901 not included in 
them will form a part of the second annual issue of the Cata- 
logue 

Mr W. Engelmann, Leipzig, has issued two new volumes 
in Ostwald's senes of scientific classics. As is well known, each 
volume in this senes contains one or more papers which have 
influenced the progress of science, selected from the works of 
invcBiigators of various nationalities and translated into German 
when written in other languages One of the volumes recently 
published contains series xiv. and xv. of Faraday’s eipen- 
menial investigations in electncity, translated from the PMlo' 
sophicat Transactioni of l8j8 and edited by Dr. A. J. von 
Oetiingen ; the other volume (No. 13s) contains a translation 
of two papers by Andrews, on the continuity of the gaseous 
and liquid states of matter, from the Phil. Trans, of 1869 and 
1S76, edited by Dr. Arthur von O^sttingen and Prof. K. 
Tsurula, 

W B have before us the forty-second yearly Issue of the British 
Photography^ edited by Mr. Thomas Bedding (Henry 
Greenwood and Co,, Strand), and a glance at this bulky volume, 
which contains nearly 1600 pages, of which about 600 are text 
matter, is sufficient to indicate its vigorous and healthy con- 
dition. The book Is arranged on similar lines to those of its 
predecessors, and will be found a mine of interesting, practical and 
useful informatloQ on photographic topics Among some of the 
contents may be mentioned a very complete list of the officers 
of photographic societies in the United Kingdom, America and 
on the continent, a large collection of photographic formulrc and 
recipes in both the English and metric systems, chapters on 
photomicrography with bibliography the editor, a summary 
, 0!* the recent novelties in apparatus, &c., since ihe publication 
of the last almoiuc, pracUcal notes and soggestions of the year, 
and an epitome of the year's progress, in which is given a rhumi 
of the more important dlscoveiieq and Improvements. Scattered 
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Among tbe t»t nre Bome excellent reproductions illuslrsiing the 
behaviour of different lenses and speeds of shutters, and the 
fronlispiece is a contact print on Barnet plalino mat bromide 
paper. The low price of the volume (one shilling) and the 
uieful nature of the contents should render it indispensable to 
every photographer 

In the Current number of the Comptes rendus 15 a note by 
Piof. Henri Moissan on a new method of preparing the silicon 
analogue of ethane, Si^ll^ This substance was originally 
obtained by the author, in conjunction with Dr, Smiles, by ihe 
partial condensation at - 200^ C of an impure silicon hydride 
prepared by the action of hydrochloric acid upon a silicide of 
magnesium of undefined composition Attempts to prepare the 
same compound from the lithium silicide, Li^Sig, by the action of 
dry hydrogen chloride or a dilute solution of hydrochloric acid 
were unsuccessful, hydrogen being the only gaseous product. It 
has now been found that by the gradual addition of lithium 
silicide to concentrated aqueous hydrochloric acid, thesilico-ethane 
IS readily formed in abundance and can be separated by means 
of cooling to the temperature of liquid air 

The same number contains an account, by M F. Bodroux, of 
another application of the organo magnesium compounds to 
organic synthesis. It has been found that if a magnesium alkyl 
chlondc or bromide, prepared in the usual way by ihe action of 
magnesium upon an ethereal solution of the alkyl bromide or 
chloride, is treated with iodine, the alkyl iodide is produced ip 
nearly quantitative yield, together with magnesium lodochloride 
or bromide Propyl bromide and isoamyl chloride treated in 
this way have furnished about 8a per cent, of the theoretical 
quantities of the corresponding iodides The reaction is 
equally applicable to aromatic derivatives, and will simplify 
greatly the preparation of many monoiodo-denvatives of 
benzene 

The much-discussed question of the chemical character of 
bleaching powder is revived in a recent number of the 
Zettschrift fur ano) ganiscke Chemie^ which contains a long 
paper on the subject by Herr Winteler, of Darmstadt. The 
investigation appears to have arisen from a difficulty which was 
experienced in making good bleaching powder from electrolytic 
chlorine, owing to the gas containing considerable quantities of 
carbon dioxide, The chief conclusions reached by Uerr 
Winteler are as follows Dry chlorine does not act on dry 
calcium hydfoxide, but in the presence of moisture chlorine 
water is first formed This contains hypochlorous and hydro- 
chloric acidSfWbich then act upon Ihe calcium hydroxide The 
action involves complicated equilibria, which depend on the 
temperature, the amount of water present, the rate at which the 
chorine Is passed, Bleaching powder possesses no definite 
formula, but isA mixture of bodies resulting from the balanced 
reactions just referred to. It contains basic calcium chloride 
and basic hypochlorite as normal components, and may contain 
chloride ojid hypochlorite as well as hydroxide and the free 
Bcids. The decomposition of bleaching powder into chloride 
and oxygen takes place when there is an excess of hydroxyl 
ions ; on the other hand, an excess of hydrogen ions leads to a 
decomposition into chlorate and chloride. Working upon this 
theory of the character of bleaching powder, Herr Winteler 
shows how It is possible to prepare a good product even when 
using unpurified chlorine containing 6 per cent, of carbon 
dioxide. 

Thb additions to the Zoological Society’s Gardens during the 
post week include a Fennec Fox {Canir cirdo) from North 
Africa, presented by Dixon Bey ; two Common Marmosets 
\HapaIt jacthuP) from South-east Braxll, presented by Mr. J. B 
foe] ; two Egyptian Jerboas {Dtpus aegpptius) from North 
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Africa, presented by Miss Cbesterman , two Eastern One- 
waltled Cossowanes {Casuarius out antiacui) from New Guinea ; 
a Blossom headed Parrakeet {Palaeornts tyanocepkalus) from 
India, a Gangelic Trionyx ( TV* j/iy.r ganife(itiis) from India, 
deposited 


UUR ASTRONOMICAL COLUMN 

COMEl 1902 d — From observations made at Hamburg un 
Di^cember 3 and 11, and at Pans on December 22, Herr Kliell 
has calculated the following elements and ephemens for this 
comet — 
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» = 5 43 3 * 6 1 
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Unit brightness at time of discovery 


On December 22d loh 44m 3 Pans M.T , the comet was 
observed in the following posiiiori by M Bigourdan at P.^ris ’ — 
a (apparent) = yh, 9m, 7s ’4, B (apparent) = + 1“ 32' 55" 

M Fayet has found that this comet has the greatest pen 
hehon distance recorded for any comet since that of 1729 

Ohservaiions oi- Variable Stars —In No 3837 of the 
Astronomische Nachrtchten^ M M. Luizet, of the Lyons Obser- 
vatory, publishes hi5 obscrvaiioos of five variable stars and gives 
his results for each star in a tabular form. 

The result of 285 observations of Algol, made between 
November 18, 1S97, and March 12, 1902, indicates a possible 
slight negative correction to the elements published oy Mr. 
Chandler in No 509 of the Asironomual Journal, 

One hundred and fifty-seven compaii&ons of the irregular 
variable t Aurigjc indicate great irregularities in the brightness 
of this star, which un December 10, 1901, was actually one or 
two degrees fainter than v Pcrsei 

One hundred and fourteen comparisons of W Ononis were 
made between October 26, 1898, and March 19, 1902, and 
these show that both the duration of the period and the magni- 
tudes at maxima and minima vary greatly, Ihe following 
elements show the closest agreement to the observations — 

Maximum 1899 February 22\ , „ 

Minimum 1899 March 10 J ^ ^ ■’ 

but there are several observations which are not reconcilable to 
this period. 

Observations of T Monocerotis and Geminorum have also 
been made, and tables of iheir maxima and minima are given by 
M Luizet 

The Stectrum of « AURiOyF — From the investigation and 
measurement of spectrograms obtained during 1901 and 1902 by 
Prof Hartmann and Dr, Eberhard, Prof H. C. Vogel has 
found that • Aungs is a spectroscopK binary which has a very 
long period. 

The spectrograms referred to show that the hydrogen lines 
in the violet region, beyond H and K, stand out with excep- 
tional prominence in this star, and a close investigation as to 
the cause has led to the conclusion that the spectra of two 
stars — one of the a Cygni twie, the other lying between the 
liqiits of Types I and II (a Persei, y Cygni)— are present, the 
one being exacily superimposed on the other 

Observations with a Binocular Telescope — In 
Popular Astronomy^ No. 100, Mr. D. W. Edgecomb de- 
scribes the performances of the 6^-inch binocular telescope, 
made by Messrs. Alvan Clark and Sons. 

In describing the features of the Moon, Jupiter and Saturn 
as seen with the binocular, the writer states that the objects 
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preient more detul, are brighter, and appear larger than when 
■een through an or^nai^ dingle teleacope of the same aperture. 
In addition to thu* the "■eeing" is much steadier, and the 
Ptereoscopic effect obtained greatly enhances the beauty of the 
objects observed. 

Such objects as Clark’s companion to y Lyrn, the companion 
fo r Orionia and the Mitchell companion to Rigel have all 
been steadily observed, and it is generally considered neces- 
sary to UM an Instrument of 7 or S inches aperture in order 
to see the Isst-named object. 

The prisms used in this instrument are 1 } inches long and 
lyV inches thick, the rays from the objectives traversing 5I inches 
of glass before reaching the eyepieces 


RECENT AMERICAN BOTANY. 

IVTR. M L. FERNACD ^ has published a very interesting 
review of the birches belonging to the groups Betula 1 
alba and B nana These trees and shrubs inhabit the northern 
regions of both hemisphereij and Mr. Fernald recognises in 
America seven species and seven varieties, of which six species 
and hve varieties are common to the Old World Thus, 
contrary to the opinion of some recent authorsj the American 
white birches are mostly non-endemic, though exhibiting 
numerous apparently distinct forms. Not only is this true, but 
the admitted species mtergrade all along the Line "It is quite 
ssible to trace by a senes of specimens a direct connection 
tween the dwarf Belu/a nana or B. glanduhsa and the tall 
B. alba, . . But since it is obviously im practicable to regard 
all these forms as one ^cies, it seems wiser to recognise the 
more marked centres of variation as species which are admitted 
to pass by exceptional tendencies to other forms ordinarily 
distinguished by marked characteristics” (p 189). This, of 
course, brings up the question of the definition of species. The 
present writer has been accustomed to use the accompanying 
diagram in teaching biology, The line a a represents a species 
which is slightly dimorphic, as is indicated by the two promin- 
ences The line b b represents a strongly dimorphic species, 
connected (at A') by very few intermediates. The line c c 
represents a case in which the intermediates have died out, and 
there is a complete break (at r') resulling in the formation of 
two species. It is now to be pointed out that this break must be 
spjcial or geographical, and not merely mOTphological, otherwise 
the two sexes of tne same species would often have to be regarded 
as distinct species. Such a break need not be geographical in the 
ordinary sense, but when the two species inhabit what is nomin- 
ally the same locality, they are found >10 be differently related to 
their environment, or related to different closely adjacent 
environments. Furthermore, they must breed true, and not 
ordinarily interbreed one with another. 

This sounds simple enough, but the application of these 
principles is not so simple. In the diagram, the case of A A is 
obviously more like that of r r than it is like that of a a. The 
difference between a slight break and a slight connection is 
infinitesimally small, yet after all it is a real difference — some- 
thing exUiing in Nature, and not subject to individual opinion 
If this critenon is admitted, because of its capability of exact 
definition, then the whole series of birches discussed by 
Mr. Fernsld must apparently be regarded as one species ’ 
Another sort of case is offered by ihe plants of the Galapagos 
Islands, recently reviewed in a most valuable memoirny 
Dr, B. L. Robinson ^ Euphorbia viminea^ J D. Hooker, hu 
eight distinct forma confined lo as many islands (one only ^ing 
found on two). These plants are readily disUnguishaMe, but 
their characters are such as would be ordinarily of no value for 
diBtinguiihmg species in the genus. On continental areas, similar 
species of Euphorbia are polymorphic, with innumerable similar 
varutions connected by every sort of intermediate. Conse- 
quently, Dr. Robinson does not treat the Galapagos plants as 
separate species, or (with one exception) even as varieties, but as 
" f^oritiB.” Now, according to the above definition of species, 
these plants are perfectly good species, for the breaks in con- 
tinuity, slight os they are, appear to be absolute 

There is, perha^fi^bnc way of escaping from this conclusion. 
Distinct species shobM hot promiscuously interbreed ; there 
should be some sort of phyoiological ” barrier It is known, 
in ihe case of the ostensiblr distinct species of Lavitenfrom the 

J Amtr xiv , Seplembar, 1909 
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islands off the coast of CalifoniiB, that this barner does not 
exist. Perhaps, if the different Galapagos Islands' forms of 
Euphorbia viminta were grown together, they would completely 
fuse and give a single promiscuously varying tjrpe like those 
of the continents. But, after all, the question is what they 
actually do, not wliat they might do, undei hypothcticoi 
conditions. The answer to this question must be that they 
remain distinct. 

It seems to the present writer that the only peclse enterion 
of species must be a spncial one, just as the only reason for species 
IS tnat of function, or the relation between the nature of Ihe 
creature and the place it occupies But, admitting this on 
philosophical grounds, we are forced to recognise species of 
every degree of distinctness, just as the geographer recognises 
islands separated by every sort of distance from the mainland. 
It is easier, no doubt, lo accept instead tlie morphological 
criierioD, and this is actually what we have to do in taxonomic 
work,' for lack of evidence of the other kind , but this leaves 
the whole matter to be decided by individual opinions, with 
results known too well 

It IS probable, if not ceitain, that variable plants on continental 
areas produce many "temporary species” That is to say^ 
local colonies become more or less differentiated and remain so 
until swamped by invasions of the parent form or some othe^r 
variety. Whether we recognise these "temporary species” 
depends, in practice, upon the degree of difference exhibited 
Not rarely, the distinctions arc constant and marked over a 
certain area, but the very same distinctions elsewhere occur bs 
individual variations in the midst of the parent species I have 
recorded such cases in the genera Sphsralcea and Cleome. 

At the close of his work on the Galapagos flora, Dr, Robinson 
presents a most lucid and philosophical discussion of the whole 
subject ; It is so full of fact and thought that a bnef summary 
could not do it justice. In particular, attention must be called 



Fig 1. 

to his statement of the reasons why the local insular varieties 
persist in spite of the occasional Infusion of new blood. 

Mr Carl Purdy’s revision of the genus Calochortus^ is another 
work of great interest These beautiful " butterfly lilies ” are 
extremely abundant in the Pacific region of North America, and 
are almost Indefinitely variable The variations are of all sorts, 
sometimes " constitutional ” rather than morphological. Says 
Mr Purdy, "In cultivation it hag frequently been found that a 
, very slight variability in strains is accompanied by a marked 
constitutional difference. In two beds of Ca/ochorlus wnusius, 
planted m the same soil and separated only by a thin board, it 
would punle a botanist to state wherein the plants vary. They 
come from widely separated localities, and the difference is one 
more easily detected by the eye ihan conveyed by words In 
one bed, two-thirds of the leaves ore already destroyed by 
mildew (BotrytU), while in the other, not one leaf is injured } 
and such is the case whenever and wherever the two are planted ” 
(p. loS). Mr. Purdy points out that in some localities ihe 
plants ore very uniform, while In others they are extremely 
variable, with hundreds of distinguishable phases. It is 
probable that the phenomenon of "temporary species” is 
common ip this genus, and the union of such morphologically, 
but not physiologically, distinct types Is the cause of ‘much 
variabilitv. At the tame time, there are species which alwMs 
remain distinct, never producing ferule Hybrids. That Mr. 
Purdy has tested 10 many of the forms for such "physiological 
barriers '* gives his Work especial value and importance. It aoes 

1 De Vries has auuned that, because botanlui so distinguish spades 
tadmluedly of necniity), thenrora the morphological enurion 11 the genuine 
one. 'Ihui spedei have no better foundatfonln Nature than genori, whith 
ore wholly booed on renooni of convenioocc. 

* Prve Calif. Acad. 5 d , 3rd ecries, Boiony, vol. U. No. 4 (igoij/ 
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DOt appear that mere isolation BLiffice!i to produce even distinct 
vanetlei of Calochortua. For instance, C ca/a/inag, Watson, is 
found on Catalina and other islands, and also on the mainland ; 
but instead of running into numerous insular races, it " is one of 
the least vanable ** of all, and no variety has been distinguished 
byname. On p 141, Mi, Purdy admits that his Caiochortus 
WHUJfus, var tldorado^ " var- nov.," is the same as C venustu^ 
purpuraseens^ Watson \ while he applies the name put pura^cens 
(Purdy, 1895) to a quite different variety of the coast range 
This surely cannot be permitted , the former must stand as 
^urpurascenSf while the latter may be called var Car oh 

T D- A Cockerell 


EARTHQUAKE OBi^ERVATIONS IN GALICIA. 

ninth number in the new senes of the publications 
of the Austrian Academy of Sciences relates to 
earthouakes observed during the year 1901 in I^mhcrg 
The nr St feature which one observes in this publication, the 
author of which is Dr W. LisUa, is that he describes each 
earthquake according to the phases it cxhibus, the various 
phases being distinguished from each other by differences in 
their periods, Twenty years ago, earthquakes were described 
as consisting of preliminary tremors, shocks and concluding 
vibrations, each of which had distinguishing periodic motions 
Now we find first preliminary tremors of types // and p^\ 
second pieliminary tremors of types /n', p{\ and and 

on they go, commencing with px^ with penotis between 2 i and 
6 9 seconds, and ending with types where the periods have 
exceeded one minute Inasmuch as these groups overlap, so 
that it 15 frequently difficult to assign a set of waves to their 
proper group, for our own part we are for the present content 
to divide the seismic spectrum into four parts — firstt and second 
preliminary tremors, large waves and concluding vibrations 
In addition to these entries, Dr L^ska gives tables of tn- 
daily readings of two levels and of a thermometer. The most 
interesting portion of the work is, however, found in its iniro 
duclion, where, amongst other matters, reference is made to the 
natural period of a pendulum as infiuencing the magnitude of 
Us records and to rules which enable an observer to determine 
the distance of an origin from the Inspection of a seismogram 

One simple rule is to dimmish the duration of the first pre* 
hminary tremors reckoned in minutes by unity and multiply 
the same by 1000. The result is an approximation to the 
distance of the origin expressed in kilometres For example, 
if a seismogram shows that the preliminary tremors had a 
duration of 7 6 minutes, then ihe earthquake it represents 
originated at some place about 6600 kilometres distant The 
mnemonic is certainly simple, but its application is con- 
fined to those records where preliminary tremors are well 
defined. These are comparatively few in number and the 
accuracy of the determination is dependent upon the measure- 
ment of intervals of time which are smLlI These objections 
apply to a second rule suggested by Dr Laska, the value of 
which is apparently still further impaired by the introduction of 
two assumed constants determined by Dr F. Omori These 
constants are fhe velocities of the first and second preliminary 
tremors as determined from observations of ten earthc^uakes 
which originated near Japan and were recorded at Tokio and 
in Italy. ^ To. obtain these velocities, the arcuai distance be- 
tween the ToMo isoselat and lialy is divided ^ the difference 
between the times of observation in Tokio and Italy. Had the 
distance between the origins and Italy been divided by the 
diffcreoce of times between the times of origin (which are easily 
calculable) and the times of arrival in Italy, then the constants 
given by Dr, Omori would have been reduced, A further 
reduction would be made on the assumption tha( the wave paths 
of the motion considered had approximated to chords. If the 
speed of the preliminary tremors between their origin to the 
Tokio isoseist nad been me same os it was from that isoseist to 
Italy, then the above objections might be withdrawn, but this, 
according to Dr. Omori’i own showing, appears hardly to be 
the CBoe.^ 

Although It Is Interesting to find the relationship between the 
duration of preliminary tremors and the distance they have 
travelled again brought to our notice, the well-khown method 


1 " Pufajloatloaa of the Earthquake Investleaiicm Commillee in Foreign 
Lang — " " 


mgttagei," No. 5, pp. ;i-ao, ^Tdklo, 1901 ) 
■ /enr. Sc. ColL, Tokio, vol. xi , p, 15&. 
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of determining origins by Lhe interval (tf time between the first 
motion of an earthquake and the subsequent arrival of the large 
waves is apparently one of more frequent and certain applica- 
titin ^ J Milne. 


I PILOT CHARTS OP THE METEOROLOGICAL 
I OFFICE 

I N addition to the usual information, the Meteorological OffiLC 
pilot chart of the North Atlantic and Mediterranean for the 
' month of January deaU with some new features, necessitating ibc 
I use of the back of the chart as well as Lhe front ihere is .in 
, account of the destructive cyclone which visited our ciJHhts un 
October 15-16 lost, and also of the slow-moving disturbance 
and Its accompanying gales which wandered about the 
Tyrrhenian Sea from October 22 29 A summary is given of 
the characteristics of the surface temperature of the Atlaniic 
for each of the ten months from January to October last, I He 
most striking feature being the evidence of a distinct tendiniy 
for the water in the immediate vicinity of western Europe Lo 
remain cooler than the normal during the first nine months, a 
fact which may be associated with the persistent low air 
temperature over the adjacent land during the spring and 
summer. On the Newfoundland banks, there was a marked 
excess of warmth through the first six months, little or no ice 
being found in the locality In October, an excess was shown on 
Lhe eastern side of the ocean for the first time, and simultaneously 
the air temperature over the British Isles passed above the 
average in all districts With the object of discovering what 
connection, jf any, there is between the movements of weather 
systems and the distribution of the temperature of the surface 
water, observations are loeing collected for obtaining the li.ean 
barometric pressure month by month over Iht region from 30“ 10 
60® N , o'' to 70“ W , and the tracks of the centres of storm 
areas For October, the mean isobars are superimposed on the 
sea temperature results, while the storm tracks are given on a 
separate chart 

To arrive at any definite conclusion as to cause and effect, it 
will require a long series of such clurts- -probably, too, for 
shorter periods than a calendar month, periods determined by 
the prevailing type of conditions, depending mainly on the 
positions and stability of the conirolliiig anticyclones Sum- 
maries are given of the ice reports from the whaling steamer 
Baiaena, up Davis Strait, and the barque Lady Head^ in 
Hudson Bay, last summer Neither vessel passed any ice in 
the lower part of Davis Strait when heading for home in 
October. On July l last, the New Zealand Shipping Company's 
s.s Waikato was disabled in 33“ S , 6“ E , and for twcnly-six 
days she drifted helplessly about Lhe south Atlantic, being finally 
taken in tow on July 27 in 28"" S , ij"" E , having in the interval 
travelled 812 miles, or at an average rate of more than ihirLj- 
one miles per day The track of her wanderings day by 
day, together with the direction and force of the wind, sup- 
plied by Captain Kiddle, is renrodut-od, with the addition of 
the normal current circulation of the region, which shows that 
the Waikato followed closely the drift indicated by the Admiralty 
chart. 


STARRING A PARASITE. 

TN a recent paper read before the Royal Society,'-^ Prof Marshall 
Ward described the results of three series of experimental 
cultures of Brome-scedlmgs in sand, to which had been i.dded 
various nutritive salts, or manunal mixtures, which were then 
Infected with the parasite to sec how the latter behaved on 
starved seedlings. Some of the seedlings received all the salts 
necessary for successful development, others none of such salts 
other than the root-hairs could extract from the sand itself and 
from the reserves m the endosperm, and others all necessary 
minerals except phosphorus, or potassium, or magnesium, or 
calcium, or nitrogen respectively. 

So far as the seedlings themselves are concerned, the effects of 
the mineral starvation were most evident in the smill stature, 

1 "Bnt. Aatoc Reports," 190D, p 79, and " Sell mol opcal Investiga- 
tion Repoit|" 190a 

I " EKperiinenU on the Effect nf Mlnernl Starvation on lhe Pnratilifiin of 
the Uredinc FuDg«% /’wcc'iwjrt tiisygriti, on Species of Hromus " ’ Uy Prof 
H Marshal Word, F R S Read befolre the Keyal Society on NoVtmhcr 
aj 
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redoced rooi-ifsteoii narrow leaves, pale colour, &&• the 
nitrogen-starved and phosphor ua-i tar ved spvciraeDa, and in 
those lacking all salts. 

In no case, however treated were the starved or manured 
■eedlloga rendered immune. All were successrully infected by 
normal uredospores adapted to the normal species, though in the 
phoijdiorus-free and in the nitrogen- free seedlings, and in those 
depnved of all salts, there were signs of retardation of the 
inlrction, and the resulting patches and pustules of fungus 
spores (uredospores) were fewer and smaller. 

As regards the fungus, apart from the reduced size of the 
mycelium, as expressed in the amall pustules and retardation of 
development above referred to, even the reduced number of 
spores borne on the smallest pustules— on phosphorus- 
starved plants— showed no signs of morphological degeneration, 
or of diminished germinating capacity or virulence — i.r. capacity 
for infection. 

The positive results, therefore, are purely qiukntitafive. A 
starved plant develops smaller pustules and fewer spores, snnp'y 
because it can offer smaller quantities of food materials to the 
mycelium in its tissues ; these food- materials, however, are as 
gooA in quQhty as they are in the cose of a normal or highly 
manured plant Not only so : the experiments also show that 
spores developed on starved seedlings can also infect seedlings 
which have been similarly slafvtd—i^sx instance, the few ipor^fi, 
obtained from the very minute pustules of a phosphorus-starved 
seedling can infect another phosphorus- starved seedling just as 
readily as they can a normal plant, and so on through the 
series 

Consequently, we must infer that predisposition and immunity 
on the part of the Brome, and impotence and virulence on the 
.part of the Fungus, are alike independent of mere nuirilion , 
and since the author has shown in previous papers ' that these 
properties are also independent of the anatomical structure of the 
. noBi-plant, it must be concluded that the phenomena of adaptive 
parasitism depend on deep-ieated peculiarities of the living pro- 
toplasm of the cells — possibly their capacity for forming enzymes, 
toxins and antitoxins, chemotactic bodies and the like, although 
such bodies have as yet resisted all efforts at extraction 

The full ^viper is illustrated with photographs and tables. 


THE NORTH OF ENGLAND SCIENCE 
CONFERENCE. 

'^HE first annual conference of persons in the north of 
^ England concerned in primary, secondary, technical and 
other forms of higher education, was held at Manchester on 
January 2 and 3, and proved highly successful. The conference 
may be regarded as a natural outcome of similar nieelings which 
have for some years past been held annually in London under the 
auspices of the London Technical Education Board, Many 
teachers and other educationists from the north of England 
have, year by year, attended the conferences in London and 
have become familiar with the benefits to be derived from a dis- 
cussion of educaliunal methods Believing that many teachers 
and others in the norihcm counties, anxious to reap the advan- 
tages springing from such meetings, were debarred from 
attendance by the expense of travelling, a number of prominent 
oducationists in Lancashire and Yorkshire arranged this series 
'Of meetings In Manchester, and the phenomenally lar^e ailend- 
■Dce at all the discussions has fully justified their emerpnse More 
than three thousand persons accepted invitations to be present, 
and every meeling was characterised by the greatest enthusiasm 
It had b^n intended to hold all the meetings at the Manchester 
Municipal School of Technology, but the number of visitors to 
be accommodated necessitated the duplication of meetings, and 
a few days before the commencement of the conference 
arrangements were made for additional papers to be read in 
other places at the same time as those originally provided. 

In siddition to the p^^rs and discussions, the executive com- 
mittee provided eahlbltions lo illustrate methods of nature' 
aiudy, the teaching of experioienlal science, school fumitnre 
and other forms of school ei|nipment, ElemoDst rat Ions on 
the teaching of light and magnetisni were respechvely^veti by 
Messrs Adamson and Moore, of the Manchester TMolcal 

^Prv€. Cambrldga Philos. Soc vol. hi. ipcn, pp 3o7-3sB, and Anmols 
vol Hvi 190a, pp. 933-313 
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School ; and, In addition, the numerous excellent educational 
insiiiutions in different parts of the city were thrown open for 
the inspection of visiton. A conversazione, held at the School 
of Tfchnology on the evening of the first day i>f ihe conference, 
provided a good opportunity for teachers in diffeient districts 
to become acquainTed. 

The method of conducting the meclingd deserves lo be more 
widely imitated ih educational conferences. Immediately after 
the reding of a paper, the discussion of the subject was opened 
by one or two speakers of wide expeiience, who had been 
previously selected for the purpose and had prepared their 
remarks, with the result that the discussion was much more 
helpful to teachers than is usually the case on similiir occasions. 
Moreover, as printed copies of the papers for discussion could 
be obtained immediately before the commencement of the 
meetings, subsequent speakers were able to contribute some- 
ihing of \alue to the debate, and general rt^roarks having little 
rclaiion to the subject in hand were reduced to a minimum 
Messrs J II Reynolds and H Llo)d Snape, the honorary 
secretaries, are to be congratulated upon the complete success 
of the conference 

Half an hour before the commencement of the sciious business 
of the conference, the visitors were welcomed by the Lord Mayor 
of Manchester, and his remarks were warmly endorsed by £)r 
Maclurcj Dean of Manchester, by Prof. Hopkinson, principal 
of Owens College, and by other prominent educational 
authorities of the district. 


School Curricula. 

Mr. M. E Sadler presided at the first meeting of ihe con- 
ference, and in his introductory speech dealt with the aims of 
education. The purpose of all practical inquiry and expeiiiilent 
was, he said, to find the kind of training which would best equip 
the rising generation for their life as home-makers or weollh- 
makers, under the actual conditions of the modern world The 
reform of the curricula of our schools would, he thought, involve 
certain practical changes in the conditions under which many 
English teachers at present worked Little boys ought not to 
be prematurely specialised in claosicaL erudition m order to win 
scholarships at the public schools In no school should any 
pupil fail to gam insight into the meaning of scientific method 
and into the operation of physical laws In any type of cur- 
riculum, drawing and other forms of expression by means of the 
hand should be given a permanent place and should be worked 
in, us far as possible, in conneciion with the other subjects of 
study. There was a need that scientific and experimental study 
of education should be actively carried on at the universities, with 
encouragement of similar invesiigation among teachers already 
at work in the schools. 

Miss Durstall, head mistress of the Manchester High School 
for Girls, then read a paper on the curriculum in different types 
of schools, in which she endeavoured to find general principles by 
which school curricula may be tested and, if necessary, amended 
Three principles were deduced ; first, the gradual adjustment of 
the child to the spiritual possess'on i of the race ; second, that of 
training ; and third, the theorem that the order of subjects in 
school life IS conditioned by the laws of development of the 
child. These principles, Miss Burstall contended, lead to a 
broad rather than a narrow curriculum The compulsory 
subjects of the curriculum for all children could be divided into 
three groups— English, including literature, history and geo- 
graphy, the humanities ; science, i e arithmetic snd nature- 
study for young children, mathematics and science later ; physical 
and manual tr^ning. Technical education should be reserved 
for the last year of school life, when the specialised study of 
mathematics and science required for engineering, or house- 
wifery and th« domestic arts for girls, might be taken up. 
The subsequent discuuion was very animated, and many 
teachers took part in it. Mr, King, high master of the 
Manchester Grammar School, contended that the subjedts of 
education did not so much matter os the method in which they 
were taught, Prof. Armstrong, F.R.S , deprecated a lUtemcni 
of Mias Buritall's that a ebud's reusing powen developed 
late. 

A paper by Mr. W. E. Hoyle, of the Manchester Museum, 
on the value of natural history collections for teaching purposes, 
was olio read at Owens College during the first m^ing of 
Che conference. 
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Cocrdifmtion of Scitnct Toachtng. 

Prof. Armstrong, F,R S , look ihe chair at Ihc afternoon 
mecling, when Dr. Kimmins read a piper on the coordination 
and delimitation of science teaching in various grades of 
schools. He maintained that the aim of rational methods *of 
leaching science was not the acquisition of knowledge, but 
ra her the training of the intelligence of the child and the de- 
velopment of certain mental qualities of the highest value 
Useml knowledge had been and was mill the curse of science 
teaching He urged that the adoption of rational methods in 
science teaching simplified to a remarkable degree the relation 
rtiid delimitations of such teaching, and instanced the co- 
r rdinalion in workshop and laboratory instruction which has 
b:;en so efTeclually secnred in London schools In the dis- 
cussion which followed, Dr Forsjth cmphasi^ied the need of a 
s -und general education for all students who intended later to 
enter technical colleges 

During the afternoon, Canon Kawnsley read a paper at the 
Central Higher Grade School on the national import of co- 
education 

EUmeniary Experinuntal Scieme 

Prof, Smilhells occupied the chair at the third meeting, when 
])Bpers were read by Mr French, on the teaching of experi- 
mental physics in its early stages, and by Mr. K L Taylor, on 
ihe similar teaching of experimental chemistry Mr French 
Hcscnlied and approved the methods of teaching elementary 
physics advocated by the British Association committee and 
now very generally adopted in secondary schonU Mr. Taylor 
attacked, in a friendly way, the heuristic method of reaching 
chemistry as advocated by Prof Armstrong, an admirable 
method which, he said, had become an undesirable sjstem A 
lively debate ensued, in which many speakers, following Mr 
Taylor’s lead, appeared to strive to accentuate ihe abuses of 
Ihe ’"research" method of leaching chemistry rather than to 
recognise its many advantages 

Prof Armstrong, in replying to Mr Taylor’s criticisms, said 
the question at issue was not merely a difference of opinion 
There was a great principle at stake, and that principle was— 
Were they or were they not to tram boys and girls at school to 
think for themselves, to reason for themselves, to do for ihem- 
Bclves, to be thoughtful, observant human beings throughout the 
time they were at school, whenever they left school, and ever 
afterwards? The majority of the subjects that were taught and 
had been taught up to the present day had been taught in an 
academic, didactic and unpractical way. Britain wns what it was 
because of the individuality of Britishers. Our modern school 
system was sapping our individuality. It was with the object 
of avoiding that loss of character that he and others were 
bringing practical methods into vogue 

Prof Smilhells, in a very able speech, summarised the dis- 
cussion, and traced many of the improvements in the leaching 
of science in England during the last ten years Lo the advocacy 
by Prof. Armstrong of rational methods ol teaching, but at the 
same time pointed out there were eHlravagances in some of 
Prof. Armstrong’s utterances which were, perhaps, inseparable 
from the work of a pioneer 

At the Central Higher Grade School during the discussion on 
the heuiisiic method, Mr. Lomas read a paper on btting up 
school laboratories 

The Teaching of Nature-Study 

The concluding meeting of the conference was presided over 
by Prof. Miall, F. R S, A paper was read by Mr H Wager 
on ihe methods of nature-studv, m which be urged ihat nature- 
Hludy in Its widest aspects should be regarded as the study of ele- 
mentary natural science, and should include, in addition to the 
simple facts of botany, zoology and geology, so much of 
elementary physics and chemistry as was concerned with the 
study of air and water, the condensation of moisture, frost, 
snow, and other simple natural phenomena The formal study 
of any branch of science was not implied in it, nor was it desir- 
able, ID the earlier stages, at any rale, that they should be 
restricted to one branch of science only, The main objects in 
advQcaimg the inclusion of nature-study in schools were (i) to' 
youse an Interest in natural objects and phenomena, and (2) to 
develop to some extent the scientific method of dealing with 
simple problenli, by the careful observation and comparison of 
facts and drawing inferences from them. 

Prof. Weiss arterwardi suggested that some portion of public 
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parks should be made available for nature-study. He disagreed 
with Mr, Wager, who had deprecated the employment of dia- 
grams and museums, and said he could not hut think that there 
were many objects from which lessons could usefully he learnt 
without having the living animal before them They should 
first go to the living objects, but useful illustrations could he 
drawn from other countries, and where they hdd opporluniiies 
they should use them. 

During the concluding afternoon, Mr W C Fletcher, uf 
Liverpool Institute, read a paper on the teaching of geonn try, 
in which he generally supported the recommendations of the 
British Association committee. 

The next conference will be held at Leeds. 

ATS 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Tiik annual meeting of the Association of Science Masters 
in Public Schools Will be held at the University of London on 
January 17 

Wk learn from the Ttmes that the Treasury has given its 
assent to the scheme by which Reading Corporation acquires 
the site and buihlmgs of the University College at a cost of 
50,000/ The college, m exchange, obtains a much larger site 
on the London Roid, whereon it is intended to erect a handsome 
pile of college buddings 

From a letter which Sir Michael Foster has addressed to Sir 
John Rollon, it appears that an election of a new member for the 
University of London may not be necessary 1 his news will be 
received wiih great salmlaction by most ol the electors, for the 
University has in Sir Michael Foster a representative of the 
high iiUcIlcciual standard demanded of nn acidcmic cun- 
stiiuency. Since expressing the wish Lo resign his scat, ihe 
circumstances which suggested that course have, most for- 
tunately, changed, and he now desires lo know whether the 
graduates wish him to remain iheir member or not 

CxMOinATES for the Andrew Carnegie research scholarships 
to be awarded by the Iron and Slecl InUitule mu'll ‘>end in 
their applications, on .1 special form, before the end of February 
to ihe Secretary of the Institute, 28 Victoria Street, S W The 
obieci uf this scheme of scholarships is not to faciliLaie i)r<)inary 
collegiate studie^i, hut to enable siudtmiv who have passed 
through A college curriculum or have betn trained m industrial 
establishments, to conduct researches in the metallurgy of iron 
and sled and allied subjects, with the view of aiding its advance 
nr Its application to industry There is no restriciion us ro the 
place of research which may be sclccicd, whether university, 
icchnical schoni or works, provided it be properly equip]), d for 
ihe prosecution of melallurgiciil investigations. La^l year th^ 
Andrew Carnegie gold medal was awarded to J >r J A 
Mathews, New York, and scholarships, each of the value uf 
100/ , were awarded to O Boiidouard, Tans, \V CLiupbell, 

I New York, A Cainpion, Coopers Hill, P Longmuir, ^lan- 
j Chester ; E Schott, Berlin , and F H Wigham, Wakchuld 

I Pro? KiUieh ISDN, the Canadian Commissioner uf AgriLul- 
lure and Dairying, recently made a visit of mvesligaiion 
and observation lo a portion of the State of Ohio, where re- 
markable progress has been made in the improvement or rur.d 
schools by the plan known as that uf consolidation Instead of 
having a great number of small school districts, each with ns 
own liUle school, these clislncts are united in one, and a Urge 
central school meets the needs of the whole area The chddren 
are conveyed to and from the central school hy means of vans 
at the expense of the rales Fiof. Robertson sums up some of 
the advantages alTurded by the consolidation of rural schools 
and the free transportaiion of pupiU It results in the attend- 
ance of a larger number of the chddren in the locality, it brings 
about a more regular attendance of pupils of all grades of ad- 
vancement, It enbures teachers of higher qualihcalions and longer 
, experience in rurul schools, it creates cooditions for a proper 
' cUssiBcalion of pupils and provides the benefi.iial induences of 
fairly large classes of pupils of about equal advancement. It 
makes il convenient for buys and girls m rural districts to obtain 
a high school education without leaving home, and leads to the 
ereciion of belter school buddings and more salisfactory equip- 
ment. It makes U practicable (or rural schools to teach nature- 
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•tndy, muiiul training and houachold icienca, and for advanced 
pupils to obi ala instruction in agriculture, horticulture and allied 
subjeota It stimulates |Mb)ic InCerest in the schools and brings to 
the pupils of a township an in^itution in which all can have an 
equal interest and a worthy pride 

The address given by Sir T. Wolfe Biriy on Tuesday, as 
president of the Association of Technical Institutions, contained 
several instruetlve comparisons os to the position oi teehnical 
education at home and abroad. For instance, he pointed out 
that while the matriculated students in German tecnnical high 
schools number 15,443, the number in the whole of similar 
institutions and universities of Great Britain is only 3S73 But 
It IB not HO much the number of students as the spiril in which 
adenlific knowledge is regarded that is of importance to national 
progress. What is wanted, Sir J Wolfe Barry remarked, is, first, 
that the highest intellecti among us for research as applied to the 
arts should be rendered available, and secondly, the best pos- 
sible directing minds should be discovered and utilised in our 
maDufactures In other words, the man of science should be 
encouraged to help in the development of induHlriea. Efforts 
should DC made to ensure that industrial leaders are well 
equipped with scientiBc knowledge and the principlea of tech- 
nology, and in pur schools less time should be given to dead 
lanmiages and more to the efficient study of science, applied 
ma^cmatics and other subiects demanded by modern life. 
Finally, everyone should endeavour, each in hii own sphere of 
influence, to direct, without any exaggeration, but with pro- 
found conviction, the attention of our commercial classes to the 
fact that technical education of the best and most thorough kind 
is an urgent and crying necessity if we are to maintain a lead- 
ing position among the nations of the world. 


SOCIETIES AND ACADEMIES. 


London. 


Royal Society, December ii, 1902.— ** An Error in the 
Estimation of the SpeciBc Gravity of the Blood by Hammer- 
schlag's Method, when employed in connection with Hydro- 
meters " By A G Lovy, M.D (London). Communicated 
by Sir Victor Horsley, F.R.S 

Hammerschlag’s method may be briefly described as the 
adjustment of the specific gravity of a mixture of chloroform and 
benzol by small successive additions of either constituent until It 
corresponds to the specific gravity of the blood, the test of the 
attainment of this condition being that a small drop of the blood, 
when immersed in the mixture, shall remain suspended without 
any very obvious tendency to rise or sink, The specific gravity 
of the mixture Is then estimated by means of a hydrometer 

This method is known to be liable to an error of varying 
magnitude. The investigation into the source of this error 
resolved itself into a senes of observations upon the cflect of the 
low value of the surface tension of the above mixture upon the 
readings of hydrometers immersed therein The surface tension 
of the mixture may be taken as 2 75 mg. per mm., and that of 
clean tap water as 7*3 mg. 

The readings of four different hydrometers when Immersed 
in a mixture of the specific gravity 1 000 are appended : — 


No or hydrometer 
Reading of scale in a 'I 
chloroform benzol ) 
mixture of speafic | 
gravity = 1 ocx> J 


No 1 

No 2 

No 3 

Nou 4 

1 002 

I 003 

1*0095 

1 010 


The author found, however, that the calculatea errors exceeded 
in each instance those oburvtd, and the results are contrasted in 
the following table .— 


Hydrometer 

1 

a 

3 

4 


Observed error 
0*003 
0-003 
0 095 
o«io 


Calculated error. 

o'oo3S 
0-0056 
o 0123 
00146 


The diRerence was accounted for satisfactorily by an ianate 
error demoDstrated to exist in each hydrometer, evidently due 
to the standardisation of the instrument in unclean (/.a. greasy) 
water, which, possesaes a lower niiace tension than 7 '3 mg. 
This appears to be a common fault in hydrometers. 


Chemical Society, December 17, 1903.^ Prof. Emerson 
Reynolds, F.R.S., president, in the ebair.— The following 
papen were read : — A reagent for the identification of carbamide 
and of certain other nitrogen coniix>undB, by Mr. H.’ J, H 
Ponton. Among the derivatives of methyl-furfural previously 
described by the author is one which may be either methyl-furil 
or the isomeric ketone-aldehyde ; this in presence of a trace of 
acctvl chloride gives with carbamide and monoalkyl carbamidis 
a brilliant blue colour — The rate of decomposition ofdiazo-com- 
pounds, part 11., diaz'i-compounds of the naphthalene senes, 
hy Messrs. OoJn and NIeoll. The reaction is monomolecular, 
but after a time is not strictly so owing to the formatloo of azo- 
colours, — State of carbon dioxide in aqueous solution, by Prof. J 
WaJliwr. It is shown that obedience to Ostwald’i dilution law 
in the case of solutions of carbonic acid gas and similar subscancci 
aflbrds no evidence as to the amount of real carbonic acid 
present in solution. — Qualitative separation of arsenic, antimony 
and tin, by Prof. J Walkwr. The mixed sulphides are dis- 
solved in soda solution and oxidised with sodium peroxide ; from 
the solution, stannic oxide is precipitated by boiling with am- 
monium chloride, whilst arsenic and antimony can be separated 
in the usual manner — The hydrates and solubility of barium 
acetate, by Prof Walknrand Mr. W A. PpfPw. The solubility 
curve consisis of three portions, all convex to the axes and repre- 
senting the solubilities of a trihydrate, monohydrate and anhy- 
drous sail respectively. — ^ jj- and trans^^^ Dimethylglutaric acid, 
and the separation of the cis and irons forms ol substituted 
glutarlc acids, bv Messrs. J F Thorpe and W J Voun^. 
— Constitution of metallic cyanides, by J E Maroh. Metallic 
cyanides, with the exception of those ol silver and mercury, are 
oxidised by permanganate to cyanates, whence the author con- 
cludes that in general these cyanides have the isonitrile structure, 
the exceptions being nitriles — Auto-reduction of mercury and 
silver cyanides, by Messrs Maroh and Btruthoro.— Note on 
the action of acids on cellulose, by Miss M. Qootllnc. The 
black residue formed when cellulose is heated with strong haloid 
acids closely resembles the artificial humus obtained by the 
action of dilute acids on sugars. •Nitrotartanc acid and some 
of Its esters, by Prof P. F Franklana, Mi. JI. L. Haatheotn 
and Miss Hartla — The nitration of diethylmonubenzoyl and 
mono / toluyl tartrates, by Prof P F. Prankland and Messrs. 
Haathoota and Qraan. A preliminary descripiion of these 
denvatives of tartaric acid. — Interchange of halogen for hydroxyl 
in chlorO- and bromo-naphthalenediazonium hydroxides, hy Dr, 
Orton. — Purpuro^allin, by Messrs A. G Parkin and A B 
Btovan. A description of acyl and alkyl derivatives is given 
and the products of decomposition by potassium hydroxide are 
found to be two ketonic substances of the formula C^iHoOp. 
— Note on the destructive distillation of ethyl gallate, by 
Mr A. G Parkin. In addition to pyrogallol and ethyl alcohol, 
there 11 formed 7 per cent of rufigallic acid ; the latter is b1s>i 
produced by the distillation of gallic acid itself — A senes of 
double chromates, by Mr S H. C. A doub'e salt of the 

composition (NH4)gNi(Cr0Jg,6H,0 and a second of the com- 
position (NH4)2Ni(CrO|)g,2NHB have been obtained, as well as 
the corresponding salts of copper, zinc and cadmium, by the 
action of ammonia on the appropriate dichromates, 

Linnean Society, December 18, 1902. — Prof. Sydney H 
Vines, F R S , president, in the chair — Notes on some Copepoda 
from the Faroe Channel, by Mr. Thomas Eeott. Waterlogged 
and partly decayed pieces of wood are fr^uenily brought up in 
the dredge, and theae fragments harbour Efntomostraca In this 
manner, some of the rare forms, commented on in this paper, 
were obtained. Three new species and a new variety of another 
previously characterised species were described. — The Amphi- 
poda of the Southern Cross Anl arctic expiedmon, with remarks 
on bipolarity, by Mr. A, O Walker. , The collection was 
made between Cape Adare in April, 1899, and Franklin Island in 
February, 1900, the larger part after the death of the zoologist 
of the expedition (Mr. N. Hanson) by Mr Anton Fouraer, 
partly by dredging The ipedes obtained have a striking 
Meacmblance to forms found In Arctic seao, though only one 
spedei has been deemed identical, Ampelisca nuuroctphaln^ 
Lilljeb. The author does not put* forward any theory of his 
own to account for the similarity of forms In the Arctic and 
Antarctic regions, with their absence from the intervening 
tropical seas, but he adduces manv Instances of It, especially 
the diftribution of the genus Orcnomenopsis, Sars, which ts 
widely spread in waters of low temperature. One new nnus, 
Ora^rea, is described with a single ipecica, from Cape Adare. 
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— The deepoiee Uopod, Anurous branekiaiust Bedd., and 
some remeru on Sathynomus A. M.-Edw , by Dr. 

H J- HAfiteiii The aberrant genui Anuropue was described 
by Beddard in the report of the Chaiiengirt vol. xvil , from 
A sinKic specimen brought up from 1070 fathoms off the coast 
of New Guinea. The author has recently examined this 
specimen during a visit to the BriUsh Museum, and supple- 
ments the original description in several Important particulars. 

Royal Microacoplcal Society^ December 17, 1902.— Dr. 
Hy Woodward, F.R.S., president, in the chair. — Mr. RouMWiot 
exhibited an apparatus designed by Mr H fiausch for drawing 
objects natural size. It was described in the Society's Journal in 
1900, but had not been previously exhibited. — The Rrv. R. 
Frooman read a ^per by Mr F. H, DIaon-Nuttsill and 
himself on the genus Duachlxa which Was illustrated by drawings 
shown on the screen by means of the epidiascope. The authors 
alluded to the confusion in which this genus of rotifers had 
remained to the present Lime and pointed out the errors into which 
Gosse had fallen They described the characters of those 
species which they considered should be included in the genus 
and also described a new species — Mr. £ R Turner gave a 
description of Lumi^re’s process of taking photomicrographs in 
colours;. 

Edinijurgh. 

Royal Society, December 1, 1902 — Lord Kelvin, president, 
in the chair. — Prof. Cossar Kvuart read a paper on the callasilies 
of the horse, in which from a study of their occurrence in the 
fsLus he concluded that the wrist callosity corresponded to the 
supplementary pad in the foreleg of the dog, and that the hock 
Callosity corresponded to a pad which occurred in the banded 
ant-eater. There was no evidence of the callosities being rem- 
nants of glandular organs. The evidence was rather m favour 
of Beddard's recent suggestion that they were remnants of 
tactile organs such as occur in marsupials, lemurs, and the 
ungulate nyrax. — Prof. Kwartalso read a paper on a new horse 
from the Western Islands, Equus Caballus Celtuus This newly 
recognised variety was a pony which took in the west the same 
place which the Arab took in the east. It agreed with asses and 
rebras in having no callosities on the hind legs, and it resembled 
the PrsevaUky horse of Central Asia in having short hairs on 
the upper part of the tail just as in mules It was yellow dun 
in colour, had black fetlocks, small head, small ears, prominent 
eyes, and had stripes and dorsal band, and fragments of stripes 
on legs, shoulder and face. In many characteristics, it differed 
decidedly from the Prievalsky horse, and nothing like it was to 
be found in the east, the recognised home of the Arab It was 
found m Iceland, Faeroe, Barra and other small islands of the 
outer Hebrides, also in Connemara. From the drawings of 
Paleolithic man and from the bones found in caves, wc are able 
to distinguish two kinds of horses, a large and a small sise, and 
It was suggested that the Celtic pony represented the small-sized 
horse known to Palamlithic man. The evidence disproved the 
once prevalent view that all the variousi breeds of European 
horses were descended from the one domesticated stock which 
originated in the east. Dr. Miinro thought that Prof Ewan's 
paper was of great anthropological importance as furnishing 
additional evidence as to the continuity of man and his domesti- 
cated animals from Paleolithic times, and so giving the ^oup de 
grace to a fetish which had existed for many years in this 
country, that Palaeolithic man had died om and all his civiUsaLion 
become extinct before the appearance of Neolithic man 

Paris. 

Academy of Sclencea, December 29, 1902 — M Bouquet 
de laGrye in ihe choir — M. Moscart was elected a vice-president 
for the year 1903. — On the presence of argon in ihe gasei 
from the Dordeu spring at Luc non, and on the presence of free 
sulphur in the sulphurous water from the cave and its vapours, 
by M. Henri MoImahi An analysis of the gases from this 
spring, carefully collected In the absence of ait, showed the 
presence of 2*56 per cent, of u^on, i'2a per cent, of methane, 
the remainder of the gas consisting of nitrogen. The water and 
the vapour from it contained free sulphur, — On a new pre- 
paration of the silicon hydride, SigHg, by M. Henri MoImah 
( see p. 233). — Experimental cultures in the Mediterranean 
region ; modifications in the anatomical stmeture, by M Gaston 
■onnlM Experimental cultures of the aame species of plant 
V ere made in the aame soil at Fontainebleau and at La Garde, 
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near Toulon, and a minute account of the anatomical difTcrencea 
observed is given — On the conditions necessary that a fluid 

should be in stable equilibrium, by M P Duhem On the 

velocity with which the different varieties of X-rays are propa- 
gated in air and in different media, by M K Blondlot. K- 
rays of varying penetrative power were examined, and ^e 
velocities determined in air, paraffin wax, beech wuud, vaseline 
oil and essence of turpentine, and it was found that wiihm the 
limits of experimental error the velocity of the different 
varieties of A-raya was the same in all the media, being equal 
to that of light in air — On the germinating power of seeds 
exposed to sunlight, by M Kmile Lnurant. Sunlight exeils 
an injunous influence upon the seeds or dried fruits of the higher 
plants, the first effect being a delay in the germination and 
then the death of the embryos In general, moderately bulky 
seeds arc less sensitive to the effects of sunlight than smaller 
ones, especially if the latter have dark coatings — Notice on 
M Millardet, by M Bornet. — Anomalies of the earth’s 
magnetic field on the Puy de Dome, by MM U Brunhaa 
and David. Report by M Bouquet de la Grye — New ob- 
servations on the volcanic eruptions at Martinique, extracts 
from letters addressed by M, Lacreln to MM Darbuux 
and Michel Levy — Observations of the comet d (1902) 
made at the Observatory of Algiers with the 31 8 cm equatorial, 
by MM RambAud and By. Observations of magniiudc, 
apparent positions of the comet and of comparison stars. — 
Observations of the Perseidb, l^eonids and Bielids made at 
Athens in 1902, by M. D Eflnltla. The Perseids were 
observed under favourable conditions between August 8 and 13; 
they were less numerous than in the five preceding years. The 
conditions for the observation of the Leonids and Bielids were 
not so favourable. — On entire functions, by M HadAmard- — ■ 
Remark relating to my note on the approximale representation 
of functions, by M. W. BtaklofF. A correction of an error in a 

f )revious note. — On the fundamental formula of Dirichlet re- 
aling to the determination of the number of classes of definite 
binary quadratic forms, by M Mathias Larch. — An application 
of the theory of residues to ihe analytical prolongation of 
Taylor's senes, by M Ernst LlndoloT. — On a plane represent- 
ation of space and its application lo graphical statics, by M, B 
Mayor. — Study of the magnetofnction of the anode bundle, 
by M 11 . Pellat. In previous papers, the author has described 
a series of phenomena which are produced when a kathode or 
anode dux is submitted lo the action of an intense magnetic 
field and which are inexplicable by the laws of electromagnetism 
The assumption of the existence of an anisotropic friction 
affecting the particles in motion, \ery great in the sense perpen- 
dicular lo the lines of force of the magnetic field and much less 
in the direction of the lines of force, serves to explain the 
observed phenomena perfectly, and the name magncLofiiclioa is 
proposed as a general name for this phenomenon Experi- 
ments are described in which the effect of varying the pressure 
and nature of the gas is shown. — On the emanation from 
phosphorus, by M. Eugene Bloeh. U hab hren known for 
some time that air placed in the neighbourhc o J of a stick of 
phosphorus becomes a conductor of electricity The study of 
this phenomenon having led to contradictory explanations in 
the hands of Barus, G C. Schmidt and Harms, further cxperi- 
menli have been carried out hy the author, who concludes that 
ihe conductivity of dry air which has passed over phosphorus 
is due to tons of very feeble mobility which serve as nuclei 
of condenoBtion for water vapour, even non-hatuiaied. 
The question of the exact chem cal mechanism by ahich these 
ions are produced, whether their formation is due to the pro- 
duction of a definite chemical compound such as ozone or an 
oxide of phosphorus, or to a simple modificaiion of the oxygen, 
requires further study — On the Hall effect and the mobility of 
the ions of a saline vapour, by M- Georges Mour#au.— On a 
new electric accumulator, by M. D. TomfFiaai- A dneripuon 
of the method of conatructing the lead plates of an accumulator. 
The capacity obtained is 17 7 ampere-hours per kilogram of 
plates. — On ihe spectra of flames, by M C de Wattavlila. 
The method of M Gouy is applied 10 the study of flame spectra 
in the ultra-violet The results given tend to show that 
temperature la the only factor which mfluencoa the constitution 
of spectra.— On the proportion of hydrogen in atmospheric air, 
fw M. Anatole Latfuc. A reply to the criticisms of M A. 
Gautier, the author maintaining the accuracy of his original 
conclusions. — The thermal study of metaphosphoik acid, by 
M. H. OIran.— On some sources of mineral gases, by 
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M. Ch. Mouthy* An anal^i of the gu uiking from 
' tninertl Bprlngi in roe region of the Pyreneee. Alj the geiei 
eunilQcd conteined argon in amounts varying from 
CQ to 1 8 percent. Only one of the five aamplei examined 
could be ahown' tb contain helium.— On cryoiltei, by M B. 
tauil.'* A ihenuochemical paper— On a new method f6r the 
volumetric estimation of hydroxy lamine, by M. M. L. J. Simon. 
Hydroaylamine oxalate can be titrated with potaismm perman- 
ganate in neutral solution m a perfectly definite manner, and an 
exact method for the lilrallon of any salt of hydroxy famine can 
be based upon thia fact. — On the method of manufacture of arms 
of the bronae period, by M. F Oomond. By the application 
of the methods of micrographic analysis to specimens of ancient 
bronze implements, it has b^n found possible to trace differences 
in the mode of manufacture, and it is regarded as possible that 
a methodical study on these lines may lead to the classification 
of bronze implements with regard to time. — On the composition 
and constitution of the bydiates of sulphuretted hydrogen, by 
M. de Forerand. The method of study is based upon the 
measurement of the dissociation pressures. — On the dibromide 
of metho-elhenylbenzcne, by M M. Tlfftonaau-— On the syn- 
thesis of an aromatic hydrocarbon derived from camphor, by 
M. C. Ohabrld. A study of the interaction of benzene and 
mooochloroeamphor in the presence of aluminium chloride — 
On a method foi transforming mbnochloro- Und monobconm- 
derivBtives of hydrocarbons into monoiodo derivatives, by M, P. 
■odrouR (see p 233|.— On the decomposition of some di- 
and tri basic organic aqids, by MM. CEchsnef dc Oonlnek and 
Raynoud. Malonic, succinic, tartaric, malic and citric aplda 
were heated with glycol, glycerol and with sulphuric acid, and 
the decomposition products noted — On the nature of the nitrogen 
compounds which exist in the 361I at different heights, by M C 
Andrw. — Normal hermaphrodism in fishes, by M. Liouis 
llQuIdi — Organic variations in carnivorous fowls of the second 
generation, by M. Frbd^ric Houuusif. — On the origin of the 
Ntbtnkim and ihe nuclear movements in ihe spermatid of 
Nffipntcta glatua^ by MM J* Fantwl and R, de llndty. — On 
the otocysts of polychxtal annelids, by M. Pierre Fauval.— O11 
the nuclear emiBsions observed in the Protozoa, by MM. A.' 
OontR and C Vansy. The conclusion is drawn that the nu- 
cleus takes part directly in the formation of zvmogen grains, and 
consequently it is of high Import ince in the pnenomena of diges- 
tion, both intracellular and extracellular. — The organisation of 
Trepomonas by M F A- Dan^ard. — On intermediary 

woi^, by M Paul Vulllumln. — The influence of formaldehyde 
upon the vegetation of some fresh-vttkter Algn, by M. Raoul 
Boullhao^ In presence of light, certain moulds can grow in 
solutions containing small quantities of formaldehyde, and can 
utilise the latter as food — On the vegetation of Lake Pavin, by 
M. C. Bruyant. — On a conidian form of the fungus of black 
rot, M. C. DelaorolH.1— On some connections between the 
genesis of metalliferous layers and general geology, by M L, det 
t-aunay.— On the age 0/ ihe old volcanic formations of Martin-^ 
ique, Ey M L. Qlraud. — On the diKO\ery of a new grannie 
massif m the valley of the Arve, between Servos and Lcs 
Houche*, by MM E. Hau^ and P Corbin Cryogenin in 
fevers, by M. Oarribro- Cryogenin (metabenzaminosemicarb- 
Bzide) has a marked effect in lowering the body temperature, 
especially m the cb«c of fevers, and appears to be free from 
toxic properties. Its anuihcrniic action is variable, but 
especially strong in luberculous subjects 
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TIfE HOLY SHROUD OF TURIN. 

Le Unc€ul du Christ j ^tude scientifi^ue. By Paul 
VigDon, Dr, h Sci. Nat pp 207 and 9 photo- 
gravures. (Pans . Masson et Cie, 1902 ) 

The Shroud of Christ, By Paul Vi^fncn, D Sc (Fr ) 
Translated froin the French Pp 170, 9 photogravures 
and collotype plates and 38 illustrations. (West- 
minster ■ Archibald Constable and Co , Ltd , 1902) 
Price I2J td net. 

W HETHER the relic described, figured and dis- 
cussed in this handsomely got up volume is the 
veritable shroud which enwrapped the body of Christ is 
a question which need not be seriously considered in the 
columns of a scientific publication Dr. Vignon seems 
to have convinced himself that the relic is genuine, and 
his object in publishing this work is (presumably) to con- 
vince his readers, or at any rate to place before them the 
evidence on which his conclusions are based So far as 
the antiquarian evidence goes, it will suffice to remind 
readers of NArukb that during the recent controversy — 
which appears to have been the last of a series of con- 
troversies concerning the authenticity of the relic in 
question — Father Herbert Thurston, S J , communicated 
a letter to the of April 28, from which we make a 

few extracts — 

‘*The Abbe Uiysse Chevaliei claims to have proved 
to demonstration that the linen windmg-sheet exhibited 
at Turin is a spurious relic manufactured m the fourteenth 
century, and, as the writer believes, with fraudulent 
intent.’^ 

We are not, of course, in any way bound to believe 
that those responsible for the subsequent veneration of 
this alleged relic have been guilty of conscious fraud It 
may even in the first instance have been fabricated with- 
out intent to deceive. Just as in the case of so many 
facsimiles of the Holy Vails, what was in the first instance 
a mere copy for devotional purposes has come in time to 
figure as an original, the wish, no doubt, being father to 
the thought, but probably without any deliberate in- 
sincerity.*' 

Thus, out of the seven chapters composing this work, 
there are but two which come within our province, viz , 
chapter vu, in which the author deals with the scientific 
evidence, and chapter vii more particularly, in which he 
puts forward an explanation of the image which is to be 
seen on the shroud The antiquarian lore of the pre- 
ceding chapters has no particular interest for us, and we 
may add, further, that the question whether the shroud is 
the real article or whether it was “faked” in the four 
teenth century is a point which in no way afifects the 
discussion of Dr. Vignon's scientific evidence, because 
the explanation with which we have to deal is equally 
miraculous whether the image is some twenty centuries 
old or whether it is only six hundred years old. 

It will be necessary, in order that our readers may 
judge the issue raised by Dr. Vignon’s ^tude seten- 
fifque, to give a brief description of the rehc, facsimile 
reproductions of which are given in photogravure plates 
showing respectively" the full-length image and the head 
only on an enlarged scale. The impression, according 
to the description and figure, is that of a human body un- 
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draped, with hands crossed, with a long face terminating 
in a beard, with hair over the lips and long hair lying 
along each side of the face ; in brief, the face of Christ 
as made familiar by the great masters of the old Italian 
school This description, of course, applies only to the 
front aspect. The back view is such would be pre- 
sented by the same body if seen from behind or if it pro- 
duced an impression on the linen while lying on its back, 
the front aspect being produced (on the assumption that it 
15 an impression) by drawing the same shroud lengthways 
over the face of the prostrate body. The shroud would 
evidently in these circumstances (again assuming that 
the body impressed its image) show the two figures,, 
front and back view, on being opened out, the figures 
bemgjoined head to head, and this is declared to be the 
state of affairs visible on the holy shroud. The image 
IS said to be formed of reddish-brown shades and — 
what IS of fundamental importance to the author’s theory 
— the lights and shades are reversed, ? c the impressioi> 
corresponds to a photographic negative. In consequence,, 
the true aspect of the features only appears when the 
image IS reversed by being photographed, and this is- 
well shown in the plates referred to, from which the 
reader will be enabled to compare the image with its- 
photographic leverse There are many other marks on 
the shroud which are caused by rents, stains, bums, pieces 
clipped out, , all of which naturally appear in the 
photographs We fail to see the importance of the over- 
elaborated det.iils of description with which the author 
treats of these marks, unless it be to establish his claim 
for the authenticity of the relic from the antiquarian 
point of view With this we have nothing to do here ; 
scientifically, these marks appear to us to hai c no value 
whatever 

It remains to be pointed out that the author, so far as 
can be gathered from his writings, has nevei seen this 
relic himself, but has relied upon the descriptions of 
others, upon a water colour copy made in 1S9S and upon 
photographs taken by M. Pia, by M Fino and others in 
the same year when the shroud was allowed to be on 
view for eight days. We suppose that Dr. Vignon is- 
satisfied th.at the image, as it appears on the shroud, 15 
really a negative impression and that the photographic 
plates have not been tampered with, although we mnfess 
tjiat for an iHude i^Lientifiqut' we should have expected some 
more substantial and first-hand venhcation of these funda- 
mental statements We will, however, let all this pass 
and meet the author half-way, and admit that there is a 
negative image of a human figure on the linen, and this 
brings us to the core of the subject, whKh is embodied 
iiL Jhe query — Apart from the question of age, howr 
was this image produced ? 

Now according to the authoiS descriptions, which, 
we may repeat, are given in ridiculously minute detail, 
there are visible on the head and on the body itself 
certain marks which we are asked 10 believe to repre- 
sent blood stains, lacerations and wounds, and we 
are even given an illustration of the particular kind of 
“flagrum” with meial buttons which the Homans used- 
In fact, the description as given by the New Testament 
writers is, if we are to accept the author’s statements, so 
faithfully and so minutely verified by the figure on the 
shroud that the ordinary reader who is not thirsting for 
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ii«w ** evidences/' hut who is sifii[>]y anxious lo know the 
actual facts of the case, will probably come to the con- 
clusion that Dn Vignon is either the victim of credulity 
'Or that he baa overdone his evidence lo such an extent 
aa to have damaged bis own reputation as ati expett 
scientific witness. The plated certainly do not tally with 
the details of the markings as described in the text ; but 
here agaih it may be that there is much lost by the 
beltographic reprodurtion and that the author >is 
describing the original photographic plate, which heiis 
careful to inform us was taken by M Pia on an Edward 
50 K 60 isochromalic film sensitive to yellow, with a 
yellow screen, a Voigtinnder lens, a diaphragm of 7 mm 
■diameter and an exposure of 18 minutes, the shroud 
being illuminated from the front by two powerful arc 
lights at 10 yards' distance from the surface. We will 
therefore again waive an objection which might be raised 
against the author’s special pleading on behalf of the 
-shroud, and we will admit that there are marks on the 
face, body and limbs in the original plate which we 
cannot see in the heliogravures reproduced from it — 
certainly no such marks are distinctly recognisable m 
the front view, whatever interpretation may be put on 
the blotched appearance on the body in the back view. 

The simplest, the most obvious and the only straight- 
forward answer to the question how the image was 
produced is that it is a time-wom painting — how, when or 
why executed being beyond our province of inquiry in 
these columns. Dr. Vignon, however, is so emphatic in 
his repudiation of this idea that he fires off a whole 
battery of argumenls in the sixth chapter in order to 
demolish the sceptics who from the fourteenth century 
downwards have taken this not altogether unreasonable 
view of the relic One or two of these arguments may be 
dealt with on their own merits as appealing to scientific 
principles. He lays very much stress, for example, upon 
the circumstance that the impression is a negative one, 
arguing therefrom that no forger could possibly have 
painted a figure intentionally with lights and shades 
reversed. May we ask why not ? As an artistic feat it 
does not seem altogether impossible, and distinguished 
artists whom the reviewer has consulted inform him that, 
not only is such a style easy of execution, but that a 
forger who wished deliberately to convey the impression 
that the image was produced by contact of the body with 
the shroud would, if skilful, intentionally adopt such an 
artifice. Then again, it is stated (p 123, English ed ) 
that the image cannot be a painting (f g. in pigment) 
because it would have faded with the lapse of time 
instead of becoming darker. Again we ask why ? In 
the first place, where is the evidence that the image has 
become darker^ In the next place, accepting Dr. 
Vignon's own explanation, which shall be considered 
subsequently, why should a " vaporographic print ” (to use 
(he author's term) be more permanent than a painting ? 
An organic colouring-matter developed on the linen by 
the hypothetical process advocated id this work is not 
more likely to withstand the influence of time than a 
painting. Tfi'e argument appears to be : — [1 has not 
faded, therefore it is not a painting. It is nor a painting, 
therefore it is a chemical (vaporographicT impression 
Raaders of this review ^will see that little value can be 
..attached to such inferences. 
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Having dismissed the theory of artistic forgery^at 
any rate to his own satisfaction — the author proceeds 
to demolish the view that the image is a contact im- 
pression, With this conclusion we quitd agree. The 
only' way that such an image could be produced by 
contact would be for the body to be uniformly* coated 
with pigment and then for the supple shroud to have 
been pressed over and into every elevation and, de- 
pression in ihe body* We are all familiar with the 
appearance of images produced by such means, and a 
glance at the fij^ure on the shroud with all the details of 
ihe features and the hair will suffice tq show that such tin 
impression on linen, however supple, could never have 
been obtained by mechanical contact — even supposing 
the preliminary preparation of the body with pigment 
were conceded. Nothing short of a plaster cast could 
reproduce features such as appear in the plates. The 
martyrdom which Dr Vignon must have suffered in 
allowing his face (with a false beard) to be smeared with 
red chalk in order to see what kind of impression could 
be obtained from it by such means will be credited 10 
his zeal, although the publication of the blurred results m 
the form of a heliogravure plate seems quite superfluous 

Having thus shown how the image could not have 
been produced, the author proceeds to the development 
of his own hypothesis The impression is not a photo- 
graphic negative in the ordinary sense, but it is a genuine 
chemical impression produced by emanations from the 
body acting on the shroud, “ sensitised " by the materials 
used for Us impregnation The emanations were not of 
the same kind as those proceeding from radio-active sub- 
stances, but were more of the nature of vapours. Appeal 
IS made to Dr W J Russell's experiments in order to 
show the analogy between the images produced by the 
emanations from zinc, resinous substances, &c., and that 
on the shroud. Prof. Colson has cooperated with the 
author, and between them they have produced what by 
courtesy the writer of this notice proposes to call Russell- 
types of coins and busts (prepared by coating with zinc 
powder) on photographic plates ' Photographic repro- 
ductions of these are given in the volume under notice 
From these figures, it will be seen that the impressions 
produced are really very poor as compared with the 
originals. The head on the coin, for example, is full of 
detail ; its Russelltypr, after photographic reversal, shows 
but a blurred and hazy image Of course, the emanations 
from the body did not consist of zinc vapour, nor was the 
shroud coated with gelatino-bromide emulsion, so there 
maybe no real analogy between the images — even on (he 
" vaporographic" theory of Ur Vignon. The emanations 
of the body, according to the author, proceeded from 

febrile sweat" which bathed every portion of the body, 
hair included, and the sensitive material which enabled 
the shroud to receive the impression was, or may have 
been, a mixture of oil and aloes. There is nothing 
antecedently improbable in the supposition that emana- 
tions from a dead body, especially if ammoniacal as sup- 
posed by the author, may produce a coloured impression 
on a sensitive vegetable colouring-matter. So far there 
is just enough ’vraisemblance in the hypothesis to lead the 

1 Prof Colson, by ihe nr«y, hm come lo the conclufiton that the amanaiioni 
fVom lully comlHl of iinc pkitIicIbs, nnd It is iheu which peneiraie tbs 
seniitlve surrace and produce the photographic effect 1 his cxplanailon 
at vmrlatice with the hydrogen paroaide theoiy of RliiulL 
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vnwary to think that Dr. Vignon has established his | 
■CMC. As his work professes, however, to be nn 
sciintifique^ and as he unhesitatingly lays down ihe con- 
tusion that the shroud is the real article (Popes, Uishops 
and Jesuits notwithstanding) and that the image is a 
vaporograph " produced in the manner described, it is 
of considerable importance that his evidence should be 
critically considered. 

In order to clear the ground, we will make a most 
liberal advance m Dr Vignon's favour and concede for 
the sake of argument that such ammoniacal vapours may 
be emitted as required by hypothesis, and further, that 
the shroud may have been impregnated with some 
sensitive colouring-matter or colour generator capable of 
receiving an impression in three days What kind of 
impression could be expected in these circumstances? 
btretchmg the hypothesis to its utmost limit, certainly 
only a blurred human figure in outline Now look at 
the image on the shroud , features with a recognisable 
expression, hair in detail and (as per description) blood 
stains, wounds and stripes. Surely, as the author him- 
self says (p. 43), “There is no limit to hypothetical 
ingenuity.*' 

A scientific witness must, however— whether his 
hypothesis be reasonable or otherwise- -be expected to 
give some substantial evidence for a hypothetical belief, 
and the more unlikely the hypothesis, a pnon^ the 
stronger must that evidence be Here 13 what Dr 
Vignon has to offer — 

" We took the plaster cast of a hand and covered it 
with a glove of sudde kid We then poured some of the 
ammoniacal solution (ammonium carbonate in water) 
along the wrist so that it penetrated the plaster without 
completely saturating the glove The vapours were 
given off very regularly through the pores of the kid 
without staining the Imen bv too much water or letting 
the oil penetrate the damp glove. 

“ Working in this way we got an excellent impression 
■of the back of the hand (on linen impregnaied with olive 
oil and aloes) The tips of the fingers have the square 
aspect due to the glove li.iving been too long On the 
inside of the thumb the seams of the glove are plainly to 
be seen, while on the outside the image fades away 
rapidly and regularly. The print is suffitundy definite to 
skoiu the likeness of a finj^er^ but too diffuse to mm k the 
actual outlines^ and this may be said of all the fint^ers. 
(Italics ours Compare with the hands on the figure on 
the shroud where the fingers are disimcl ) . 

“The print which we obtained of this hand 

justifies us in asserting lhatunder special conditions 
ammoniacal vapours may produce as distinct impressions 
of an object as those shown on the Holy Shroud*' 

(p 167). 

Dr Vignon's scientific conscience must really be very 
easily satisfied. This is the only scrap of experimental 
support that he furnishes. No illustration of the “ vaporo- 
graphed** hand is given. It is confessed that the experi- 
ment is so delicate that, an attempt to repeat it gave a 
worse result than the first. A plaster bust of Michael Angelo 
refused to furnish any recognisable impression. Yet with 
these inconclusive results, the author virtually claims to 
have settled the whole history and origin of the relic. Just 
when be comes to the very point where scientific evidence 
becomes possible, he meets with what appears to the 
reviewer to be a failure, and then naively remarks — 

* We shall continue these experiments if desirable, though 
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they only present a limited interest" (p. 167). The 
magnitude of the conclusions based on such lame experi- 
mental evidence justifies the condemnation of the whole 
work as an Hude scientifique lo ihe reviewer, it reads 
like an antiquarian dissertation ending in a pseudo- 
scientific anti-climax The conditions required by the 
hypothesis are not difficult to realise experimentally. 
There are many organic colounng-matters sensitive to 
ammonia gas. The fever hospitals would surely furnish 
the author with subjects for experiment if inanimate 
models of the human figure are considered unsatisfactory. 
If by ammoniacal or any other vaporous emanation Dr, 
Vbgnon can succeed in producing an impression as dis- 
tinctly recognisable as a likeness as the image on the 
shroud in all its details, we will waive the question of 
twenty centuries’ permanence and go so far as to admit 
that there is at any rate some justification for vaporo- 
graphic’* portraiture As the “explanation" stands now, 
It IS purely in the region of hypolhesis, and pending that 
rigorous verification required by science, we consider that 
the author’s case is “not proven" If there are any 
scientific readers who are convinced that the conclusions 
in this work are satisfactorily established, we shall be 
disposed Lo credit the shroud with having wrought a 
greater miracle than was ever ascribed to it by the 
Chapter of Lirey in the fourteenth century 

K Mfi.dcJia 

IRISH FOLKLORE 

Traces of the Elder Faiths of Ireland A Folklore 
Sketch By W G Woods-Martin, M R I A Vol. 1 , 
pp xix + 405 ; vol. 11 , pp XV -I- 43H (London - 
Longmans and Co , 1902 ) Price 30J net 
\ yf ANY readers may have read works treating of 
some one or more epochs included in the past 
of which Ireland has been the scene, but up to the 
present,” says the author, “this lengthened period has 
not been treated as a whole." Such a coinpUint can no 
longer be made after the publication of this able and 
comprehensive work, whit h is, as us second title indicates, 
“A Handbook of Irish Fre-Chnstian Traditions " 

The consideration of the mam subject of tiie book, the 
faiths of Ireland, is preceded by about 120 pages of 
introductory matter concerning the geographical shape of 
the island, the Great Ice Age and the nature of the 
earliest inhabitants. Excellent illustrations are given of 
the effects of the Great Ice Age in moulding the sides of 
the hills, &.C. In the enumeration of the various theories 
as to the causes of the Ice Age, a suggestion is made as 
the significance of the sun being a variable star This 
fact may possibly explain the whole mystery Though 
not often mentioned by the theorists, namely by tAse 
who are in favour of Sir C Lyell's geographical ex- 
planations or of Croll’s astronomical arguments based on 
the variability in the shape of the earth’s orbit, it cannot 
have been outside their views. If, for instance, it be true 
that, in the time of Ptolemy, a Geminonim {Castor) was 
the brighter, and, therefore, presumably the hotter, star 
than (Pollux), we may suppose that the inhabitants of 
the planetary dependents of the former are now ex- 
periencing a glacial or those of the letter a torrid epoch. 
Ireland seems to have been the home of the gigantic 
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deer, tbelr incr«a&e being explained by the total absence 
of lioni from the island. 

The earliest inhabitants of the country migrated, it 
would seem, from the south-west of Scotland into Ulster. 
According to the author, the fact that the skulls of these 
early inhabitants are often rather larger than those of the 
average of the masses inhabiting the great cities of the 
present day is explained by the intelligence needed for 
defence and for the procuring of food 

“ Indeed, on the principle of the survival of the fittest, 
ft could only be the robust who lived through the hard- 
ships and climallc exposure incidental to a savage Iife.^' 

The author, in his summary, admits the theory of 
evolution, though under the direction of the Great First 
Cause. 

Even as late as the time of the Spanish Armada, the 
inhabitants of Ireland were described as follows by 
Captain Cuella, who escaped from one of the wrecks off 
the Irish coast : — 

“They live in huts made of straw. The men have 
big bodies, their features and limbs are well made 
and they are as agile as deer. They eat but one 
meal a day, and their ordinary food is oaten bread and 
butter. They dnnk sour milk, as they have no other 
beverage, but no water, although it is the best in the 
world. They dress m tight breeches and goatskin jackets, 
cut short, but very big, and wear their hair down to their 
eyes.’’ 

It IS not surpnsing that such a race should entertain 
the curious ideas so abundantly described in the author^s 
pages. 

Nowhere in Ireland has discovery as yet been made of 
any Paleolithic art like the extraordinary and life-like 
incised sketches of men and animals made by the cave- 
men of Gaul. No representations of human or animal 
forms seem to have been made prior to the introduction 
of Christianity. Even then, they were of an arabesque 
character and subsidiary to the scroll work in which they 
were entwined. Nor does iron appear to have been 
introduced into Ireland until the fourth century, a li 

It IS difficult to fix the point where real Irish history 
commences An interesting map of Ireland according 
to Ptolemaic geography is reproduced on p 230 There 
IS said to have been no Roman colonisation, though 
Roman objects were, of course, imported An illustration 
IS given (p 237) of a Roman medicine stamp of smooth 
grey slate found in the county Tipperary It was probably 
used to stamp a “patent medicine"' made and sold by 
the Romano-Hibernian dealer whose name it bears. 

In the chapter which deals with stone worship, there 
seems to be so little, so far as Megalithic remains are 
concerned, which can be illustrated from Ireland that the 
chief example has to be drawn from Carnac, in Brittany 
One circle of stones, indeed, is introduced, named the 
Druids’ circle, near Killiney, which consists of seven small 
stones and two uprights large enough to be called ^ants. 
There are no data, however, given from which the age 
of the work, as in some of the Megalithic circles in 
Great Dritam^could be investigated, and there is only 
one instance, and that a doubtful one, of anything 
of the nature of the alignments in Brittany which can 
also to some extent be interpreted astronomically ; but 
there are nufperous and very curious examples of per- 
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foraled stones which have been employed even in com- 
paratively recent times for passing children through in 
hopes of curing them from various disorders These 
holes, in some instances, are large enough to allow grown- 
up people to creep through them, though generally with 
difficulty. Sometimes the holes were only large enough 
to admit the arm, or even the thumb and hngers, to 
be passed through them. Marriage contracts, it is said, 
are still ratified in this way, country couples signifying 
betrothal by clasping hands through the hole Such 
practices, it is shown, were not confined to Ireland, but 
the evidences seem to be very greatly multiplied in that 
country The history is given of the Sione of D^sUnyy as 
it was called, which is now placed under the Coronation 
Chair in Westminster Abbey. This supposed magic 
stone, which roared like a lion when a legitimate king 
stood upon it, was, it is alleged, sent to Scotland in the 
ninth century in order to secure the then dynasty on the 
throne It was preserved with great care at Scone, m 
Perthshire, until 1296, when it was earned off by 
Edward 1 of England 

Lovers of folklore will find in this book abundant 
illustrations of that subject, and among them many 
examples of prehistoric practices surviving into recent 
and even modern limes 


MIGRA TOR y LOCUii TS. 

Die Wanderheuschrecken and thre Bekeimpfung in 
unserf n afnkaniscken Kolomecn Von Dr. L Sander. 

Pp. 544. (Berlin Renner, 1902 ) Price 9 marks 

A frica has always been exposed to the ra\age5 of 
migratory locusts, the fringe of cultivation on the 
borders of extensive deserts or wildernesses being pecu- 
liarly favourable to their attacks ; and this applies more 
especially to the north and south of the continent. Drj 
Sander's volume 13 a carefully compiled account of their 
ravages in the German colonies of Africa during the last 
ten or twelve years, for though travellers and missionaiies 
have left us accounts of earlier invasions, yet the first 
disastrous appearance of locusts in East Africa since the 
German occupation was in the years 1S94 and JS95, 
when a serious famine was the result A graphic 
account is given by a native of Pangani, from which we 
may extract and condense a few sentences ' — 

“ In December there came vast swarms, so that the 
heavens were covered by them, as if with black 
clouds. The locusts have devoured ever) thing m the 
country, especially lentils, peas and bananas. We are 
in a sad state here, for they have devoured the whole 
harvest, and it will lake years to repair the damage 
First we must dig over the whole country, for the locusts 
have devoured everything, root and branch. Second, we 
must buy fresh seed, and that will cost much money. 
Third, we must buy our food from the traders for the 
present, for we have nothing left to live upon. The 
locusts have been here in vast swarms since November 
and December, and have not yet retired We have the 
black and yellow ones here, and red ones too. Our 
largest landowners and sugar manufacturers have re- 
moved to Pangani because their plantations lie wasted^ 
Each of these gentlemen has hundreds of workmen to 
provide for. For the present, there is no thought of the 
retreat of the creatures. I tell you that when a $warm 
comes, we can often scarcely see the sun. The locusts 
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are greedy beyond expression A European laid out 
some cotton and coffee to dry in the sun, and when he 
looked for it after a time the locusts had devoured it all 
— cotton, coffee, and even the blankets on which the raw 
material had been spread out ” Since then, the locusts 
have never left the nistrict, and were again very destruc- 
tive in 1898 (pp 7, 8). 

In South-west Africa, various locust invasions are 
noticed, from 1831 to the present time ; and it is 
recorded that at Barmen (in the present Orange Colony) 
in 1866, the 

“ Fussganger ” (immature locusts) ** not only devour all 
the plants, green or dry, before them, but everything 
that they can find, including linen and clothes left un- 
protected ; for they creep into the houses even to the 
bedrooms, and eat up everything” (p. 20) 

A pitiful story comes from Little Namaqualand in 
1873 — 

“On the morning of May 5 I held a prayer-meeting 
to implore the Lord to send us a little rain, and to put 
an end to the great drought and distress In the after- 
noon clouds actually rose, and we heard a rushing in 
the air as if it was about to ram , but, alas f the noise 
was caused by swarms of locusts, which covered the 
whole place, and completely devoured the little dry 
grass that was left " (pp. 21, 22) 

One IS forcibly reminded of the old story of the 
Adites, who sent a deputation to Mecca to pray for rain, 
and were answered by a black cloud which sent forth a 
desolating wind which exterminated the whole tribe 

After discussing the ravages of locusts in the varioiJs 
territories of German Africa, Dr. Sander proceeds to 
give a full account of the habits, transformations, 
biology, &c , of the most destructive species of African 
locusts, and also discusses the best means of contending 
with their ravages , and the natural enemies of locusts 
(birds, &c ) are also noticed, Without being overloaded 
with illustrations, there is a sufficiently good senes in 
the text to render the subject intelligible to the general 
reader. An appendix contains an interesting edict of 
Frederick the Great, ordering the destruction of locusts 
in Prussia in 1753. Dr Sander's maps illustrate the 
brfevalence of the pest in German East Africa from 1897 
to 1S99, and in Cape Colony and South-western Africa 
from 1891 to 1900 His book, though written, of course, 
for the benefit of the German colonies in Africa, deserves 
the most serious attention from all who are interested in 
the welfare and prosperity of our own African posses- 
sions ' W F. K 


OUR BOOK SHELF. 

Applied Mechanics for Be^nners By J. ] 3 uncan, 
Wh.Ex, A M.lnst.C.E , dec Pp x + 324 (London 
Macmillan and Co., Ltd , 1902.) Price 2J. (\d 

With the development of the mechanical laboratory in 
technical schools and colleges, the teaching of mechanics 
has in recent years undergone a quiet revolution Ex- 
periments are no longer confined to the few made by the 
teacher, but the students now all take a share in this 
kind of work, which has become an important part of the 
school or college course, being of great value, as affording 
the training in inductive methods which in former tunes 
was often neglected. 
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The volume under review shows the influence of these 
prevailing conditions A considerable portion of the 
book IS devoted to the description of Uboratory ap- 
pliances, the methods of making tests and the kind of 
information to be got therefrom Some of the apparatus 
s of quite a simple character, such as a student may 
readily make and use at home, and yet from which 
fundamental mechanical principles can be verified and 
illustrated in a satisfactory manner In other cases, the 
experiments are more elaborate ; those dealing with 
hydraulics strike us as being particularly good 
Another important part of a course in applied mechanics 
IS the working of many numerical examples , here also 
the requirements are well met, and the student is amply 
provided with material in great variety. The answers to 
the examples are given at the end of the volume 

There are a few defects which may probably be 
remedied in great measure in a future edition The 
diagrams are well drawn and clearly printed, but in some 
rases the letters of reference are unfortunately too small 
The author is not very happy in his definitions of the 
engineer’s units of mass and force, and occasionally his 
enunciations of fundamental principles of mechanics 
could be improved by revision. The treatment of vectors 
IS rather weak We should like to have seen more use 
made of the radian measure of angles and angulai 
velocities in the many problems involving rotation 
These faults do not detract materially from the general 
merits of the book, which is one that can be confidently 
recommended for the use of students who are begin- 
ning the subject of applied mechanics and wish for 
guidance in obtaining an experimental knowledge of the 
foundations on which the science is built, and for an 
account of many of its applications in the arts 

Comp/e rendu du deuxilme Con\rres international des 
Math^matiiiens ienu d Parts, 6 au 12 Aout, 1900 
45 ° (Pans Gduthier-\'illars, 1902) 

Amon(/ the innumerable congresses held at the Pans 
Exhibition, this one dropped completely out of sight On 
arrival at the advertised place of meeting in the Hall of 
Congress, it was found occupied already by some 1500 
deaf-mutes, assembled in conclave , naturally they could 
give U5 no information The Mathematical Congress was 
discovered at last, on the top floor of the Sorbonne, 
where it was left severely alone by the French professors, 
too dignified to meet the herd of visitors on equal terms 
The Physical Congress, held simultaneously, carried off 
all but the mere pure mathematu lans, ho enjoyed them- 
selves by reading papers to each other on arithmetic and 
algebra, analysis and geometry, bibliography and 
leaching methods 

An eloquent address by M Poincart?, the president, 
who put in an appearance at the closing ceremony, on the 
rd/e of intuition and logic in mathematics, an extract 
from a lecture by Mittag-Leffler on a page of the life 
of Weierstrass, Hilbert’s discourse on the mathematical 
problems of the future, and communications by M 
Cantor on mathematical historiography and by Vito 
Volterra on Betti, Bnoschi and Casorali, these form the 
most important part of the volume. 

Wood n Manual of the Natural History and Industrial 
Applications of the Timbers of Commerce By G. S. 
Bnulger Pp viii + 369 (Londpn Edward Arnold, 
1902 ) Price 7J net 

Thk contents of this ugly volume, of heavy paper and with 
narrow margins, are more worthy of attention than its 
extenor suggests, and comprise an immense amount of 
information about the timbers of commerce from many 
points of view. That it is a compilation which would 
probably never have^seen the light had not the works of 
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N6rdlinger, Laalett and Marshall Ward preceded 
It may be a safe surmise, but the author has done his work 
much in his own way, and, on the whole, has done it 
well, and acknowledges his indebtedness to the above 
and to other writers. The longest section, that on the 
sources, characters and uses of the woods of commerce, 
which occupies more than two hundred pages of the 
three hundred and fifty composing the book, abounds in 
interesting facts about the foreign and colonial timbers 
nOw so largely imported into this country, though why 
the word Acacia,” on p. 141, is limited to Robinia "and 
** Eucryphia" is the more puzzling since the author shows, 
on p. 341, that the wattles of Australia are the true plants 
of mat genus 

The sections on the recognition and classification of 
woods, on seasoning, on the supplies of wood and on 
testing are also good ; those on the origin, structure and 
development and on the defects of wood are less so. 

1 Indeed, the whole subject of the microscopic structural 
characters is very poorly treated, and the appendix on the 
microscopic examination of wood might as well have been 
omitted, This is a pity, since it is just in this direction 
that sp much interesting and important work has been 
done of late, and the author's meagre treatment of this 
theme and his omission of any mention of the publica- 
tions of Muller, Mer, Strasburger and other investigators 
suggest iha( he is here on unfamiliar ground Moreover, 
certain slips, such as the confusion or the schlerenchyma 
of a peach stone with wood (p. 2), the denial of wood to 
the so-called herbaceous plants and the retention of the 
term “exogenous” (p 3), the inadequate treatment of 
cellulose (p 6), the denial of trachea: to the protoxylem 
of Conifers (p, 19) and the explanation of the term 
** desmogen,” are signs pointing to the same conclusion 
On the other hand, there are some capital photographic 
reproductions of the appearances of various woods in 
transverse sections,' and the material is well arranged 
and rendered accessible by what appears to be a very 
complete index. 

VEau dans £ Alimentation. By F. Malnidjac Pp. 312 
(Pans Felix Alcan, 1902 ) Price 6 francs 

It Is quite true, as the author of this work states, that 
the great problems connected with the purification of 
water and its safety or danger when used for drinking 
purposes are not yet solved, but although he claims — 
and not without reason— that his work is something more 
than a compilation, inasmuch as it contains results of 
special study on the points which have appeared to him j 
Che least clear or the more controversial, the reader who 
has studied, say, the works by Thresh or Mason on the 1 
su^ect will find little to learn from the present volume. < 
The work is certainly a useful and interesting one, but ' 
It scarcely justifies the eulogistic preface written by M. F. 1 
SchlagdennaufTen, honorary director of the Higher < 
School of Pharmacy of Nancy, from which the reader < 
would conclude that the present volume was almost an J 
epoch-making contribution to an important subject. ' 

The book is divided into five parts, which are sub- ‘ 
divided into chapters. The first part deals with water ‘ 
in general, incluaing the microscopic, the chemical and ^ 
the bacteriological examinations, and the other four ^ 
parts deal with the organic matter of water, the germs of g 
water, the filtering value of different earths and the £ 
purification of water. 

c 

Our Dojis’ Boo/b, Arranged by Mrs. F. H. ^ 

Barnett With Twelve Pictures of Champion Doge. J 
Pp. 144- (London George Allen, 1902.; ° 

A BIRTHDAY book of the familiar kind, except that the a 
auotation under each day of the year is concerned with b 
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I LETTEBS TO THE EDITOR. 

“ [Tke Editor does not hold himself res^nsible for opinions ex- 
^ pressed by his correspondents. Neither can he undertaho 

' to return, or to correspond with the writers id, rejected 

i manuscripts intended for this or any other part of Natuhr. 

, No notice is taken of anonymous cofrimunicattons.] 

I The Hydrographical Work of the North Sea Investl- 
I gallon Committee (Scotland). 

I In weather of exceptional acverlly, Lieutenant and Com- 
mander Sharp, of H.M S Jockai, has just broi^ht his second 
I hydrographical cruise to a successful issue. The Jackal leli 
Aberdeen on December 4, and followed approNimalely the same 
course (on lines laid down by Mr. H. N. Dickson) as on her 
^ autumn cruise in August-Sepiembcr (r/ Nature, Octol^r 
30, 1902), that is to say, northwards to Lerwick, thrnce 
in a north-easterly course to near the Norwegian coast, then 
westward to Faeroe and back along a somewhat more 
southerly track, passing between Shetland and Orkney and 
out inlo the North Sea as far as the meridian of o'*. The last 
obaeivaiions were made on December 15 About 125 water- 
samples were obtained at various depths, in full senes, at twenty 
stations, and surface samples were collected in addition hour 
by hour. Captain Sharp Iwre, on this occasion, the whole re- 
sponsibility of collecung the samples and observing the tempera- 
tures, and I venture to think that, in spite of the worst possible 
weather, he has achieved remarkable success. The water- 
samples are being estimated in the laboratory of my colleague, 
Pro/. Walker, and when this work is done, (he whole of the data 
Will be hand^ over (o the hydro^raphera ; but the lemperaturc 
records a^ in themselves interesting, so much so that I think it 
right to publish them in the following brief abstract 

The stations were as follows (numbered according to those 
of the August cruise wilh which they approximately corre- 
spond 11., 58" 36' N., I "46' W. ; IV., 59^ 17' N , l" 30' W ; 
VI., 60“ 37' N , o' 30' E , vii , 61^ 12' N., 1“ 52' E , viu , 61“ 
40' N., f 4' E , IX , 61" 39' N., 2“ o' E , X , 6L 38' N , o" 33' 
E ; xi.bi-so'N.. i^o^W ; xii,6i“o'N, i’ 18' W.; xiii , 
61" 10' N , 2” 9' W , K!V , 61“ 23' N , 3“ 25^ W ; XV., 6t“ 38' N., 
4" 39' W. ; XVI , 61" 44' N., 6“ f W. ; xvii , 61“ 13' N., 

6“ 34' W , xviiL, 60“ S3' N , 5" 30' W j XIX , 60“ 35' N p 
4" 26' W. ; xK,, 60“ 13' N., 3^ 9^ W j xxi.p 59“ 40' N , 1“" 
IS' W ; XKii , 59" 32' N., 0“ 2' E. ; xxiv., S8“ 53' N., 0“ 25' W 
To take Brst the surface -temperatures. These fluctuated 

much in the first pirt of the course from the entrance of the 
Moray Firth to Lerwick, Siarling at 7" s. the temperature rose 
opposite the Peniland Firth to 8“ '8, fell off the Orkneys to 6“*6, 
rose again in the neighbourhood of Fair Isle to 9” 3, and after 
falling as low as 5° 4, rose to 8° 4 at Lerwick. Similar tem- 
peraiures (8" 3-8° ‘S) were then met with as far as Station vii., 
after which uoint there was a rapid rise to 9^ 6, followed by 
an exceedingly sudden drop to 6^ '6 (ihe salinuy dropping from 
about 35° 3 ro 32” 6) near Station vhi , off the Norwegian coast 
Running westward, temperatures ranged in the neighbourhood of 
9°'5 all ihe way to the middle of the Faeroe Channel, and then 
dropped between Stations xiv. and xv. to f at the latter point. 
They rose again as Faeroe was approached, to 8° or a litile 
less ; and on the homeward and more southerly course, a colder 
current was again crossed, this time in a broader and apparently 
double belt, between 4° and 5° W. longitude, with temperatures 
of 6° 6 to 6° 8. Eastward of 4’ W , a rapid rise took place to 
8° 9, rising further to 9°'4 a little to the east of 3°, and there- 
after the curve fell, with considerable fluctuations, to about S'" 
at the limit of Station xxii (0° 2" E ). 

Passing to the deep-water temperatures, we have, on the 
line from the Moray Firth to Lerwick (Stations li. , iv, and xui.), 
everywhere warmer underlying colder water, the readings at 
and 100 metres being respectively 8“ ■2-8" '8, 8" 8-9° and 8°- 
8° 6. 

Between Lerwick and the coast of Norway, we have firstly at 
Station vi slightly irregular readings, falling from 8° 5 at the 
surface to 8° '2 at 130 m ; at Station vii , the surface-water r^f 8^ '3 
has underneath it warmer water to S^'Ss at 60 m. , booling to 
8°'&5 at 140 m, ; while at Siation vin , a broad zone of sjmilarly 
warm water underfies the very cold (6° 7) surface-layer at 

30 m.), giving us readings of 8° 3 at loo m., 8° 7 at 200 Zn,, 
below which level the temperature falls again to 6°'0, at 380 m., 
near the bottom. Turning westward, we have at Station ii* 




JatJuary 15. 190;}] 


TURE 


H7 


p^ticftlly the warmer waters of Station vlii., released from the 
Buperinciimbent colder layer ; that is to say, we have at 20 in. 
8° 6, at too m 8” 4, at 200 m, 7" 85 and at 300 m. 6'' 91 At 
Stations x. and xi., the water cools very slowly downwards, 
from 9" '6 to 8“ '8 at 170 m and from 9“ '3 to 7“ *8 at 360 m , 
respectively. At Station xii , m shallower water, we have 
readlni^B to lOO m , practically identical with those to the same 
depth at Station xi., further to the north 

The records along the next two lines, those crossing the 
Faeroe Channel, deserve to be given in detail. 


Faeroe to Shetland (kvi -xii ) 


l)ep|h m 

f 

1 



1 

Metres 

XVI 

XV 

XIV 

Xlll 

Xll 

Surface 

7" 9 

7 5 

0 

9 5 

95 

0 

1 9 a 

100 

7 6 

7 45 

H 8 

8 9 

89 

200 


7 51 

7 72 

89 


300 


6-8[ 

76 

89 


400 


3 2 1 

556 

87 


500 


I 38 

2 12 , 

7 9 


boo 


0 4 

0 34 

(at 460 


700 


- 0 2 

-0 25 

metres ) 


800 


-0 48 

- 045 



900 


-0 65 

- 0 65 



1000 



0 7 



1 100 



-0 8 




Ditto {Southerly Course) and on hy Fatr Die to o" 2" £ 


Dejuh 

XVII j 

■ Vlll 

XIX 

XV 

XVI 

XXII 

Surface 

„ 1 

S 0 

7” 6 

6 9 

, 1 

, 9 J 

80 

8 2 

100 

7‘9 

7 53 

7 69 

9 9 1 

8*6 

7 54 

1 

200 

(80 m.) 

7 55 

6 8 

' 9 0 (at ' 


300 

1 

7 59 

4 28 

150 m ), 



400 

1 

6 9 

0 5 

1 



500 


1 62 

-0 25 

1 



600 


172 






The first of these two tables corresponds as closely as possible 
with that given by Mr. llelland-lldnsen for the August cruise 
in the note to Nature already quoted. The most striking 
dilTerences will be found to be that below joo metres the 
temperature is now much higher at Station xiv , and at 400 m 
It IB now much lower at the more we-iterly Slilion xv This 
means that the cold wedge is now considerably further to the 
westward and probably also of less veniCdl extent In the 
more southerly section ( fable II-)* the cold wedge ts seen, of 
great intensity, at Station xix It is to be regretted that the 
next station (xx ) 10 the eastward of xix is a shallow-water one, 
and siill more to be regretted that we have no deep-water station 
to the westward of Sialinn xv 

I have hastened to publish these few preliminary notes in the 
belief that many are interested in the progress of the work, 
and ii-ciuic we shall have lon^ to wait until the full data arc 
available and the final deductions are drawn bycimpUertt 
hands D'Arly W Tuomtsom. 

Dande^, December 29, 1902 


The Quadrantlda of 1903. 

OBstuvATfONii wcTc made at Hampstead Heath on January 
1, 3 add 4 fqr the Quadrantid meteors. During a conibined 
Watch of six hburs, 57 meteors were seen, distributed thus . — 


Jftn. 1 

3 

4 


h m h 
II 55 to 14 

14 o tp 16 

15 o to 17 


iK meteors 

29 » 

lo „ 


- 57 

P**!** of 10 only were registered, which I append as 
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t rom 

Tn 



Dale 

Time 


, . — ' - - ^ 

Maj 

Remarks 



R A DecI 

R A Dlc[ 




h m 





Jan. 1 

12 5 

210 H 50 

130-1-40 

2 

SI stk. 

y\ 

12 21 

240 +45 

247 1 35 

1 

S V vtk 

i 

12 39 

2 ' 7 'S-l 4 J 

185 -1- 30 

2 

II 

1 10 

' 2 II -1-29 

195 + 10 

2 

SI slk 

i> 3 

M 5 

197 +33 

182 1- 23 

I 

II II 


14 16 

195 (40 

165-1-30 

I 

11 PI 


*4 33 

225 + SO 1 

226 + 51^ 

3 

Si sireakloss 

y. 4 ! 

IS 59 

215 -1-49 1 

170+43 

I 

Si Blk 

'* 1 

16 7 

1 220 -1-27 

2I3H IS 

2 



16 14 

1 196 ' jO 

150 i 9 

I 

Sw *,lL 


SI 

= slow, Stk 

- Streak, Sw 

= swift 


25 Ilolford Square, G Mc Krnzie Knu'.h r. 

Percy Circus, W C , January 11 

Sun-apota and Summer Heat 

Is not a connection liclween thew raiher distinctly ‘suggested 
by the enclosed curves ? 

A is oblained from sums of the sun-spot figures (mean dailj 
area) in the thirty years ending 1861, ^62, '6j, ili.c 



B is from sums of the number of days with maximum tempera- 
ture over 80'’ in the thirty years ending 1870, ’71, ’72 &c 

Aiek fl Mai Dowall. 

4 Bodfor Terrace, Aberdovey, Wales, January 5 

A Curious Projectile Force 
Have you or any of your readers had an experience similar 
to ihis? I placed a half bottle ul champagne, half fuU^ in h 
basin in a lavatory, with cold water tap dripping m same, corked. 
Al)out twenty-four hours later wo heard a crash, and found that 
the buttle had literally jumped out of the bisin through the 
window and out into the garden, breaking itself on the Btoire 
work beneath window Now I know there would be nothing 
remarkable m a bottle bursting, but in this case not a pirticle 
of glass was found in the room, and the hole in the window-pane 
being so clean cut shows enormous velocity. The wine was a 
good brand and of the year 1892. A scientific friend lellj me the 
facts are so unaccountable that I thought I would venture to 
trespass on your space, B A. 0 >cON. 

1 A short palhed lAcLeor. 
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THE HEWITT MERCURY LAMP AND 
STATIC CONVERTER 

O NE of those happy diacovenes which at once and 
unexpectedly supply the soluiionof a difficult or 
hopeless problem was brought to the notice of a limited 
number of railw^ and of scientific men last Friday 
evening by Mr. George Westmghouse. The company 
were invited to meet Mr. Weatinghouse at the We&ung- 
house Company's office in Norfolk Street, Strand, to 
see two of tW inventions of Mr. Peter Cooper Hewitt, of 
New York, and to meet again at Claridge's Hotel, after an 
hour, in circumstances that would enable them more easily 
to contemplate the full beauty of what they had seen. 

The mercury vapour lamp consists of a long vacuum 
tube, perhaps a yard long and an inch in diameter, but 
of dimensions depending on the current and potential 
available and the light required, with an electrode at 
each end, but at the lower end, which is the negative 
pole, the tube is blown out into a bulb, which contains 
a quantity of mercury. When the ordinary voltage of 
a house supply is applied to the terminals, nothing 
happens at all, as it is not sufficient to break across the 
long, vacuous gap. U, however, a single spark from an 
induction coil is sent from one terminal to the other, the 
current from the house mams is immediately started and 
continues to pass indefinitely, producing a brilliant light 
absolutely without flicker, but of a ghastly hue. It is a 
splendid and economical light, requiring, according to 
the information furnished, only half a watt, or uimer 
favourable conditions only one-third of a watt, to the 
spherical candle-power, whereas ordinary incandescent 
lamps retfuire about four watts to the candle-power. Ft 
is a beautiful light to work by so Ipng as colour is not a 
point— for instance, for engineers' drawing or for lathe 
and machine-shop work— as the extent of the luminous 
surface does away with the glare and the contrast of 
sharp shadows cast by lamps of small surface. It is, no 
doubt, valuable for lots of things, and there is nothing to 
wear out. But the colour I It is not like the sodium 
light, practically monochromatic, so that all colour differ- 
ence IS abolished and everything becomes black or 
ellow or something between the two. That is merely 
ideous. Here, however, there is plenty of colour. 
The Bpectium shows two bright orange ]ine.«, a green 
line, a pale greenish-blue line and a dazzling blue line, 
but no red. The result is that flowers and coloured 
articles appear wonderAilIy coloured, but not with 
their own natural colours, and what any pigment will 
look like no one can tell, nor can the faintest 
idea be formed of what the colour of anything seen by 
the light of the Hewitt lamp really is. The light plays 
such pranks with colour that the colour sense seems to 
have gone crazy. One red thing will appear blue, 
another black, one blue thing blue, another brown, but 
the skin becomes ghastly. If anyone sees himself in 
a glass, it is difficult for him not to mrm a sort of opinion 
that he is killed and drowned and dead as well. These 
effects the Westinghouse people believe may somewhat 
interfere with the success of the lamp as a domestic 
luminary. But even here there are possibilities. A 
wiBp of Bilk dyed with a particular crimson dye appears 
to have its colour enhanced. It shines with a glorious 
luminosity among its surroundings, on which not a trace 
of a rosy^ tone can be discovered. This is a true 
fluorescence. If a spectroscope be turned on the lamp 
or any ordinary thing lighted by it, the red end of the 
spectrum is absent, but when this particular dye is 
brought up, ^e whole of the red ena flashes out, and 
other thing^My be seen more as they are. A striking 
experiment Tf^o look at the lamp through ruby glass, 
through which bardly any light can be detected, ana 
then to bring up the dy^ silk, which immediately 
appears to create its own Hght and shine brilliantly. 
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Enough has now been said to give an idea of the Hewitt 
lamp, which is found to have the remarkable proMrty, 
one not unknown as a vacuum phenomenon, of only 
allowing a current to pass in one direction, that being 
with the mercury as a negative pole. If it is attempted 
to send a common alternating current through a Hewitt 
lamp, it may be started by a preliminary spark, but at 
the first reversal it goes out, and so it has to be started 
perhaps a hundred tunes a second to keep it going. If, 
however, the three ends of a star-wound triphase trans- 
former or generator are connected with three electrodes 
nearthe top of a globe and the common centre is connected 
with the mercury pole at the bottom, then, as before, 
nothing will happen until a starting spark has been sent 
across the globe, for which purpose a fifth electrode is 
placed at the top ; then at once the Iriphase current 
starts running round from electrode to electrode, and 
always going to the mercury below, and each current 
being still alive when the next is ready to start, they 
keep each other going and a single direct current 
leaves the mercury electrode By this simple means, it 
13 possible to rectify a current of even 1000 volts, 
subject, however, to a constant loss of 14 volts in 
the bulb, and this whatever the voltage As the con- 
trivance Will work with anything between 100 and 
1000 volts, and at present up to too amperes, it will 
be evident that if further experience bears out the in- 
formation so far available, the present methods of con- 
version depending on the use of roiary converters and 
motor generators will be at an end, and the labours and 
ingenuity of Mr Poliak and others with the aluminium 
cell laigely superseded. With the higher voltage^ the 
economy is unapproached by other methods, the loss 
being only r 4 per cent,, which appears as heat in the 
bulb V' D 

THE VIBRATIONS OF GUN BARRELS, 

A SEHIES of experiments has been conducted by 
Messrs. C Cranz and K R. Koch for the purpose 
of obtaining information respecting the character of the 
vibrations set up in the barrel when a gun 15 fired. It 
13 a matter of experience that when a cylindrical rod is 
struck by an approximately axial blow, the particles of 
the rod, instead of vibrating in straight lines, perform in 
general elliptic vibrations the axes of which vary in 
direction at different points, and it was one of the objects 
of the investigation to ascertain how far a gun barrel 
behaved in the same manner. 

For this purpose, a number of military rifles supplied 
by the firm of Mau.ser were furnished with projecting 
wires the motions of the shadows of which, thrown on a 
screen by a powerful lens, were recorded by photography, 
a tuning-fork similarly projected affording a standard of 
comparison from which the period of vibration could be 
measured 

The rifles were either fixed in a support of cork or 
held in the position usually adopted by marksmen, under 
conditions closely resembling those existing in actual 
ifide practice. By means of an electric spark, a mark 
Was recorded on the photographic plate indicating the 
exact instant at which the projectile Teft the barrel. 

An example of the diagrams obtained is shown by 
Fig. 1 for a rifle fixed in cork and by Fig. 2 for free 
firing. It will be observed Chat under the latter condi- 
tions a dark shadow is m general produced by the recoil of 
the rifle, and it is only possible to study such parts of the 
vibration curves as are not blotted out by this shadow, 
The experiments show that the vibrations are in 
general, as predicted, elliptic in character, each vibrating 
particle describing a small ellipse instead of a straight 
line. The vibrations are generally similar to those of an 
elastic rod fixed at one end, and consist of a fundamental 
t me and overtones, of which as many as three have been 
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observed. From the tabulated results, it appears that the 
periods of vibriition for the fundamental and first two 
overtones, whiio varying considerably for different rifles, 
may be said to be roughly about o 04, o 008 and o 002 of 
a second, and the first two overtones are those the periods 
of which have been the most completely determined. In 
the case of the other vibrations, most of the tabulated 
results contain the mere indicauun that they have been 
observed, from which it is a natural inference of the 
reader that they have been much less intense, a result 
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which appears on general grounds highly probable The 
nodal points of the oveitone appear to a certain extent to 
vary periodically in position The vertex of the angle of 
vibration, instead of being at the screw of the breech 
pm, as commonly assumed, is at a nodal point near the' 
muzzle, a result arising from the effect of one of the over- 
tones at the instant when the bullet leaves ihe gun, and 
ns the overtones predominate, the vertex approaches the 
muzzle. 

Of practical interest is the conclusion that, since a 
certain time elapses before the vibrations are completely 
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y, Indicates the instant uf the biillei leavini; the barrel 


formed, it is important that the bullet should leave the 
muzzle before the deflection of the barrel has become 
considerable, and hence that a small-bore gun is to be 
preferred to one of large calibre In the six-millimetre 
Mauser gun, it would appear, from the position of the 
white dot in Fig. 3, that the limit in this direction has 
practically been attained, so far as horizontal vibrations 
aie concerned. 

Two further points are discussed. The effect of the 
breech has been observed by comparing guns with a 
right-handed and left-handed breech respectively In 



1: lu. 3 — 6-MillimeUe Mauser iifl-, lixed in rorlc. 


the former, a deviation to the right of 7mm. per 4 5 
metres was observed, in the latter, a deviation to the lelt 
of 4 mm. in the same distance 
The other question arises in connection with the attach- 
ment of bayonets. In some observations of the horizontal 
vibrations, a rifle of 11 mm. calibre was expenmemed 
on, With the bayonet attached at one side, the lateral 
attachment being the best calculated to effect these 
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particular vibrations The effect was to increase the 
periods of the first overtone from 00095 00130 of a 

second and of the second from 00016 to 00036 of a 
second, to give rise to a third ovenone of period o'ooii 
of a second and also to alter the phase at the instant at 
which the bullet left the muzzle 
The paper of which this is a brief summary is published 
in the Abhandiun^en of the Havanan Academy (cl 2, 
vol. XXI part 111 , pp 559-574)1 and it will be seen that it 
has an important bearing on rifle shooting generally A 
marksman who is fully aware of the nature of the 
vibrations occurring in his rifle ought to be able to allow 
for them, with a little practice, far better than one ignorant 
of the scientific aspect of the question 

r. H. Bryan 


PROF JOHN YOUNG. 

JOHN YOUNG was born in Edinburgh 111 1835 
J was educated at the High School and at the Uni- 
versity, and finally he graduated as doctor of medicine. 
Like many of his time, he came under the spell of the 
great teachers who then made the northern university 
famous, such men as Goodsir, Edward Forbes, Christison, 
Syme and Simpson, and there is reason to believe that 
in particular the first two gave a scientific bias to Dr. 
Noung’s career For some time he worked on the staff 
of the Ordnance Survey and made 1 friend of Sir 
Roderick Murchison, then a leader in the geological world. 
This was followed by his appointnienl to the chair of 
natural histoiy in the University of Glasgow in 1866, and 
in this chair he taught both zoology and geology for 
nearly ihirty-five years After a perunJ of failing health, 
he died on December 13, 1903 Such, m brief, is an 
outline of his career, but those who knew Dr. Young 
will recognise how imperfect a representation it is of the 
man’s personality Gifted with a keen and penetrating 
intellect and a fertile imagination, showing versatility of 
acquirements rarely met with, absolutely unconventional, 
he was also a man of untinng and restless energy. He 
was a scholar in a high sense of the term, he possessed 
a cultivated and pure literary taste, he was an artist 
facile both with brush and pencil, and he had a wide and 
critical taste in music. As keeper of the Hunterian 
Museum, he acquired much knowledge of rare books and 
manuscripts, of the great collection of coins and medals 
to be found there, and of works of art Wide, however, 
as was the sphere of his activity in the Unn ersity, he 
yet found time for active labours in the cause of female 
education, in the work of the Technical College, and in 
ihe municipal and social hie of the city of Glasgow. It 
was this versatility and superabundant energy that 
hindered Ur Young from doing the amount of original 
work in the two sciences of zoology and geology 
which might have been expected from a man of his 
genius, and the work of his life must not be judged 
from this point of view. His chief labour, perhaps, was 
the systematic arrangement of the great legacy of 
William Hunter — boolcs, picture^, medals, engravings, 
coins — and in this work he took a keen delight and over 
11 he spent laborious hours, even far on into the night when 
silence reigned in the cloisters.. But it was the man’s 
individuality of character that made him a force in his 
time Often a determined opponent, he could also be a - 
true friend, while his mental moods, sometimes quiet and 
observant, nfttimes brilliant and radiant wiih flashes of 
wit and humour, consiramed even those who knew him 
best to regard him as a man quite by himself. He has 
thus left little of an enduring character in the literature of 
science, but he will be long remembered by many gener- 
ations of students in the University of Glasgow. 

JOHN G. McKkndrick. 
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^ JASSS$ W^MSHURST, F.R.S^. 

r«grerto hava to announce the death o( Mr. 

1 vV Jamoe Wiaiihur$fct FiR.S., which occurred Rt his 
residanca on Saturday, JaDoaiy 3. Mr. Wimshursc was 
bom in L,ondon in 1833 And was therefore in his 
aeyemyrSrat year^ He was for a long time a surveyor 
iritb Lloydfl'i tetb in London and in Liverpool, finally 
bocoming principal ahipwrigb^ surveyor to the Uoard of 
Traddi which appointment he held until a few years ago, 
when he retired under the. age rule. 

Mru Wimshurst was devoted to scientific pursuits, in 
which he spent the greater part of his spare tune. At 
his private house at Claphnm, he had a laboratory and 
worhshopk ivhich he had himself fitted up with the 
assistance of his two sons Ic was here that he worked 
out the new debigns in influence machines which have 
made his name familiar to every student of science 
His attention was flrit lurned'to this subject about 1B81, 
when he constructed a machine of the Holtz pattern, hpt 
ifembodying several important improvernTents. After about 
% year's work, he designed^ an influence machine with 
^ippositely rotating glass discs bearing metal sectors on 
their outer faces, winch ht called a duplex ” machin^ 
but which has been universally known sihee 
** Wmishursi'a machine For mahy years, he continued 
perfecting this pattern Of electrostatic generator, building 
larger and more efficient machines These maiihines 
have displaced all other generators of static electricity 
vn aeboudt of their possessing the property of being self- 
^aciting under any atmospheric conditions ; they are very 
l^irgely used for experimental, X-ray and electromedical 
works. 

lO 1890, Mr. Wimshurst designed a machine capable of 
produqing rapidly altemating charges of electricity. In 
the same year, he was elected a member of the council nf 
the Physical Society. In 1898, he was elected a fellow of 
the Royal Society ; he was in addition a member of 
ma^ other scienliflc societies, including the Institution 
of Electrical Engineers and the Rontgen Society : he 
was also a meml^er of the board of managers of the 
Royal Institution 

All Mr. Wimshurst^s scientific research was done for 
pure love nf the work, and he persistently refused to 
accept any pecuniary benefit from it. His advice and 
assistance were always at the service of those interested, 
and his long experience with influence machines made 
his advice invaluable and in frequent requisition, 

ATOTES. 

Wg are auihonicd by Prof. J. J. Thomson to contradict the 
■no'iuncenient that he has accepted the chair of physics in 
Coljmbia Univeraiiy. U.S.A. 

The Geological Society of London will this year award its 
medals and prize funds as follows —Wollaston medal to Prof. 
Heinrich Rosenbusch, of Heidelberg, Murchison medal to Dr. C. 
Calloway, Lyell medal to Mr. F. W. Kudlcr, Blgiby medal to 
Dr. IL M. Ami, of Ottawa, Prestwich medal to the Right Hon. 
Lord Avebi^ry, Wollaston fend to Mr. L. L. Belinfante, 
Morchlioa fund to Mia. Gray, and Lyell fund to Mr. George 
Edward Dibley and Mr. S. S. Buckman. 

In A letter tp Wednesday's Sir Norman Lockyer| 

feUtesthat Mveral months ego be discussed with Mr. Shaw, the 
aecrecary of the Meteorological Council, the deurabiUiy of 
obtaining infbrmatloo regaidlng barooietiic pseasures from ships 
CIO wing the Atlantic, by utilising wireless telegraphy. It now 
MBi probable that ibis idea ^11 soon be praclically realised, 
"far III reply to 4^ ethergram from Mr. Marconi, Sir Normai\ 
asked for help in tMs matter, and on Jumiry 13 
'the following meauige-^"By wireless telegraphy.—^ 
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Thinks for su^cstion, hope to be able to do so doon, big* 
westeHy galeJiere Modday. — Marconi.'’ Sir Norman remarks 
that all friends of Spicnce will be grateful to* Mr. MdtConl fot^ 
such generous and invaluable assistance which will undoubtedly 
be of enormnua advantage to Brillhh meteorology. 

The article by Dr J. C. McVall in another part of tbia Laiua 
(p. 2J4) diredi altentlon to the present unutlsfactory position 
of the law relating to vaccinal ion in England, and ihe need for 
educfliing and organising public opinion in support of a new 
Vaccinal ion Aci. At the end nf ihe present year, the Vaccination 
.\ct of 1898 will have run its experimcnlal course of five years, 
and the opporiiimly should then be taken to ensure the intro- 
duction of a new measure based upon scientific principles. U 
IS to render as'^istance in this direction that the Itnpeiial 
Vaccination League has been formed. A deputation of the 
League is to wait upon ihe President of the Local Government 
Board ^his wcek^ and will place before him the principal puinis 
upon which legislation is needed in conncciion with vaccina- 
tion^ with particular reference lo revaccmaiion. Three sub- 
corn mitt ees appoinjed recently by the League have reported 
upon the degree of .ii^muniiy given hy primary vaccinaiion, 
the need for revaccinetipn at the ag4 of twelve years, thi; 
.transfer of vaccinaiion adpiinistialion from Boards of Quaidlan^ 
.'to some authority charged wuh publio healih functions, and the 
preparaiion and supply of calf lymph, f The depulatioA whKh 
will wait upon Mr Lung will doubtless refer to the conclusions 
of the sub-cotnmiUees and will urge emphatically lhat legisla- 
tion should tend in the direction suggested by them 
' Wk regret to announce ihe death of the Rev Dr. H W. 

I Watson, F. R.5., aUihrr of stardaid works on malhemalical and 
physical subjects, and of well-hnown treatises on the klnCiic 
theory of gases 

Wb notice whh regret the snnouticcinent of Ihe death of Dr. 
H. E. Scfaunck, F. RS., distinguished by his researches i 
connection with the chemistry of colouring matters. 

Tub death is anncunced of ^M. Albert H^noeque, vice- 
president ol the PsTiB Biological Society and assistant dliecior 
of the laboratory of biological physics in the College de France. 
M. Htfnocque was known for his work in coDDCCUon wiih the 
spectroscopic examination of blood. 

The King of Sweden and Norway hap, LaNafut^ repoits', 
conferred the Norwegian medal Til Beleenning (Four le m^rile) 
upon M, Berthclot in recognition of the work of the diatin- 
gmshed French chemist. 

A Rbuirr telegram from Ashkabad Elates lhat afresh earih- 
quakc occurred at Andijan at 1 1 a.m on January 7. The shock 
was of a particularly violent character. 

ThB Royal Slaiistical Society has awarded a Guy medal in 
silver to Mr. R H. Hooker, for his paper on the auspension 
.of the Beilm Produce Exchange and its cflect on com piicts,' 
which was read beforethe Society on December 17, 1901. 

Lafpan's AgANCV announces from New York thot Mr. 
Henry Phipps has just given 250,000/. for the etlabhiihment 
of a hoaplUl at Philadelphia for the study, treatment and pra- 
vemion of tuberculosis. The Pasteur Institute in ParU will be 
the model for tlie- new estabbshment, which, however, is 16 
devote Itself exclusively to tuberculosis. 

AVr 'Intefn^iodal Fir^ Prevenlion Congress will be held in 
L 6 ndoh on Jlily 7 - 10 * ih connebtion With the IntcrnatlonBi Fire 
Extubilion at EarPa Court. , ^ ' 

Thb Timix OofrCBpondentat St. JohaTreports that LicuteBafit 
Peary has deoided to makeanotbe r attempt io reach the Norlh 
Pule. He la looking for a loitablc steamer for a voyage nual’ 
aummerk 
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' A GENCKAL ^liibilipPp devul«fl to hygienlo milk supply In 
rU its 'branches, will be held at Hamburg oa May 2-10, 1903 
AppilCEtlons by intending exhibitors should be mnde, not Uter 

I hah February 15, to the GcschalTistelle, 46, Kampstrasse,, 
Hamburg. ' 

The Carnegie Institution has, says granted 1600 

dollait to Prof. E. W. Scripture, of V'ale University, for ijic 
prosecotion of researches on the voice ; 5000 dollars 10 Prof. 
W 'O. Atwater, for his wtork with ihe respiration calonmeier, 
and has also made grants, the amount of which is not reported. 
In the Peahofly Museum of Vale University, and to send Dr 

II S. Conrad, of the University of Penns) Ivania, lu Europe Lu 
study varieties of the water lily. 

An exhibition is being held m London of the results of what 
is described a;, a new process for the preservation of Rnimal 
tisatiea, by the injecliun of a fluid, the composition of which js 
not made public. The process is, said to afford a s^lisfaclory 
method of I embalming animal bodies and of preserving museum 
fpedmnns in a condition closely resembling life The period 
which has elapsed since the application of ihe process to the 
varioM preptcatinns exhibited is said by the inventor to range 
from a few weeks to Ihirl) years. 

A writer in the Timtt of January 7 suggests lhai wireless 
telegraphy should be used fur stndmg iim^ si^naN from 
(ireenwitili and other places at definiie insianis, so that they 
could provide a means of dcicrmimiig longuude on sliip^ having 
instruments capable of detecllng lhe>signaU, or for regulaiing 
cl icks or chronometern The aame suggestion was made by 
Mr John Munro in NAroKK of August 28, J902 (vol Ixvi. 
p 416),' and the idea lias doubtless occurred to others Another 
u riter, in Satuiday*B Ttmei, suggests that some steamers crossing 
llie Ailanlic should be equipped with inslrumenls for sending 
wireless messiges as to meteorological conditions in mid ocean, 
go as to provide material for weather forticasts and warnings 

Reuter's Agency announces that the British and German 
Governments have decided on the immediate dispatch to West 
Africa of a mixed commission to demarcate the boundaries laid 
down by the Anglo-German Agreement of 1893 The frontier 
which la now to be flxed is that from the southern shore of Lake 
Chad to Yolfl, r dimance of some 30^ miles The cummis- 
stonera piocevd up Ihe Benue direct to Vola, where ihey 
hope lo arrive by the end of March, and will then work their 
way along the frontier to Like Ciad and, after Axing the posi- 
tion of Kuka, will return by the same route Ttie work is 
expected to occupy about a year 

We learn from the Lumei that Dr. Michael Grabham, of 
Jamaica, a zealous exponent of the West Indian CulicidK, is at 
work upon the jhosquitoes of the Atlantic islands and has 
already obtained interesting results. The Azores have yielded 
no speciAc forms of any interest, but from the Madeiras he has 
sent to the British Museum four or Ave new varieties of culex in 
addiiion lo one or two already well known and described 
Dr Grabham hu found at Tenenff^, on the south side, a small 
an iphalea Identical with, or allied tn, the malarial insect of the 
wear coaili of AfHca. He has found aUo Ihe same mosquito as 
is oonoerned in tha spread of yellow fever at flavana. 

In a letter from Dr* Logan Taylor, the leader of the Sierra 
Leone eipeditioir of the Liverpool School of Tropical Medicine, 
reftrenue Is. made to the progress of the expedition in Sierra 
Leone, A very decided absence of anopheles larvR in places where 
■t w'ss foimerly easy to get any number has been noticed, End is 
due to their not being able to breed owing to the pools being 
eitlier swept out or oiled legnlaijy. Compared with the cor* 
responding lime lasb year, in some of the nptorioiiA^ bsd 
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Street where in a single hnus^ as many as six, seven or o 
dozen aiio|)hcles monqultoes could be found in the early mornings 
this year, after searching houic after hnu^e with great difficulty,, 
one, or perhaps two, adult insects alone were discovered Smqe 
the members of ilie Liverpool School expcdiiiun slopped clear- 
ing up yards and emptying out the water containing culex larvs,. 
no one eUe has l.iken up the work, and these insccis are gelling 
bad HgHio, «nd unle5>i the (jo\ernment or the school will keep 
on ilic work, the money the school has spent on iL will be almost 
thrown away. 

The ctipy of S iwcrhy’s " English Botany" Supplement iiv 
the library of [he Royal U tanic Gardens, Kew, is incomplete^ 
wanting pUtes 2912 to 2960, with letlerpresx and index^ also 
pUlea, with letterpress, 2964, 2977, 2978, 2983, 2987, 2988 to- 
2999 The director appeals to the (mbfic to assist him in com- 
plelmg this classical work on Rrilish botany, either by presen- 
tation or sale 

‘ A NEWLY issued port of the Cons^icctus Faun^ Gron- 
lanthc,,e,^' which is npw being prepared by the naturalists of 
Copenhagen, relates Lo the iviammals, and has been written by 
Mr. lleiluf Winge. The known mammals of Greenland are 
slated to be thirty in numb^rr, but sixteen of these are Ceta- 
ceans On land there are two rodents (the polar hare and the 
l^iiiiiiing) and two ungulaUs (the reindeer and ihc musk-ox) 
found in Greenland, but the remaining ten are all CarnivoreSp 
of which fuur only arc tcircstnal and six are marine, 1 e seals. 
The four icrresirial inammais are ihc Arctic fux, the wolf, the 
polar bear and the Bloat or ermine. 

In the Siiznug^bertck/e der nttdtrf hetmuhen Gistlhrhafr 
(Bonn), Herr Constantin Koenen discusses ihe age of the huniaiv 
remains of the Neanderthal The first of ihese, known as. 
“ Homo neandcrlhalenbis 1 is referred tu ilie second epoch of 
the (Quaternary PaLeulithic period, or Mousier's epoch," and 
ihe second form, “ Homo neanderihalensts H to a soroewhRt 
later period. 

Mr. Louts Bk\ jeh’s piper on the vowel I (^s in pique)» 
forming one of a series of papers on the various vowel sounds in 
the Physical Rtvaiv^ leads to the conclusion that the sound of 
I IS cbaracleiiscd by a powerfully reinforced upper partial 
some pi'ch generally l>ing between 1900 and 2500, usually 
nearest llie value 2500, a chord tone which is generally present 
with a much larger amplitude than for the more open vowels^ 
and beyond these iwo tones compiraiively liUle intermediate 
resonance The Utter peculiaiity sterns to give the vowel its. 
peculiar thin tone, It aupears ihat Ihe Ameiican I is more oper^ 
than the German, and its characleristic upper panial lower 
pitched. The author proposes to present, in the course of tlme» 
similar studies on the labio-guileral vow'els from A to U. 

In the Cracow BnUftin^ No 8, Dr Ladislaus Nalanion dis- 
cusses from a maihcntaiical standpoint the problem of the de- 
lormaliun of a ihm cylindiical disc of pUslico-viscoua materin) 
under the action of normal |>ressure on its opposite faces. The 
invesligaii m bears directly on Von Obarmeyer’a expcvimenti. 
In connecnon with the question as to how far a plastic Eolid la 
rrpre^entxble as a viscous fluid, ait interesting idea IB Intro- 
duced If we imagine U possible for ihe pressure on the disc to 
be varied in such a way as to maintain the disc of constant thick- 
ncB*, then, according to the theory considered by Dr. NeUDBon^ 
ihe pre8<!ure would be an exponential function of the Lhc 

modulus of drray and Iherefnre also the lime of relRXation 
being Anile. For a viscous liquid, on ihe other h^nd, the time 
of relaxation vanishes From experiments such A2 fhoae oT 
Von Obermeyer, Dr. Natanson considers it possible to determine 
both the "cotificient bf internal friciion " end the lime of ic- 
liatalion, 
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'^sophkf Dr. G5tz Motlhu gives A detailed Investigation on the 
<]matidn of light seniailona Jt la pointed out that ** Talbot's 
Liw,'* While dcfimng the limits within which uitennittM 
sources of light glv^gtiie to a uniform ligbc-sensatlon of oi^h 
intensity, gives no information as to the actual duration oC^he 
light-stTlSition itself. Dr. Martlus, after describing an > ap- 
paratus used by Prof, Exner, gives an account by Karl 
Mlnnemann of a new light Inierrupter It appears that the 
time which elapses before the sensation is a maximum depends 
the intensity of the stimulus, decreasing in general as the ie- 
, tensity increases, while the duration of the sensation depends 
tyoth on ihe intensity and on the duration of the stimulus, A 
discussion of the bearing of the actual results on kindred 
iaveatigations such as those ofCharpentier and Shelford BiduMI 
SB noteworthy. 

A tOMBWiiAr remarkable attempt to trace points in common 
'between such apparently different subjects as biology and educa- 
tion IS made by Prof. Leopoldo Maggi, writing in the Lombardy 
Btnd%C 6 nti in a paper entitled ** Tachygenesis and University 
Studies.” Both in the vegetable and animal kingdoms, it is 
pointed out that in the transition from the lower to the higher 
forms there ii a continuous acceleration m the development of 
maturity, and this law of embryonic acceleration, which, follow* 
ing E. Perrier, ihe author describes as Tachygenesis, is an inevtt. 
Able consequence of the struggle for existence. The same laws 
may be applied to social life, and It is suggested that they tend 
I0 bring afaaut a reduction of the time given to universuy study 
4n the lifetime of a man, but against this tendency there is ihe at 
present insuperable barrier opposed by regulaiions which lit 
Ihe number of years required to complete the university courses 
The new university regulations in Italy have reduced the 
minimum number of lectures in any course from about seventy 
<0 fifty, and this the author considers a good reason for reducing 
the length of the qualifying period for the university degrees. 
Prof. Maggi suggesu several other applications of biological 
princlplei to allied social problems * 

An interesting article on the IranimUsion of vision to a dis- 
electncity is contributed by Lieut J. H. Coblyn to 
L^Eclairage ^lectriqm for December 27. The author reviews 
Wfly the theoretical ^pect of the subject and the attempts 
which have been made at ita practical solution. Ho suggests ihat 
■some less sluggish transmitter than a selenium cell may have 
to be sought before satisfactory leiultB are obtained, and as re- 
viver proposes the use of a Blondel oscillograph, the moving 
part consisting of a lube which, as it is dcflecied, cuts off more 
■or less of the light from a source of constant intensity. This is 
A modification of the method of Ayrton and Perry ; another 
^ethod proposed by M. Weiller is to use a sensitive flame the 
ioteosityof which is varied by a telephone diaphragm actuated 
by the transmitted current In addiilon to the problem re- 
producing the intensity of the illumination, a satisfactory solution 
bM to be found to the difficulty of exploiing the object and image 
Aynchroopuily at transmuting and receiving stations as the 
whole surface has to be covered in less than one-tenth of a 
aecond, the time of duration of the retinal impression. The 
-author concludes that the problem Is still surrounded with great 
difficulties. 

M tkarolopcol ^agannt for December last contains 
A climatological table for the British Empire for 1901, so far as 
It ran be shown by ninctofo representative lUllons, but it is not 
claimed that the records quoted furnish more than a lew usefiM^ 
samples of the various climatei in^nded in thh British' 
-dominions. The highest temperature in the shade was no" at 
Adelaide, in February. A new sUtion has been included, via, 
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DawHota, where a temperature of 7 Jp* in the shade was re- 
corded 4n December, bat the abservauons are incomplete The 
highest mesn temperature was 82° 'i at Colombo, and the lowest 
36" ‘4 at Winnipeg. The driest station was Adelaide, mean 
humidity 59°i ^nd the dampest Colombo, mean humidity 82". 
The highest temperature in the sun was 168'’, at Trinidad. The 
greatest rainfall was JI4 inches, at Lagos, and the least 
18 inches, at Adelaide. None of the extremes referred to can 
claim distinction as records,” bat at individual liations the 
suff temperatures at London, 139° 8, and at Malta, 162" *9, are 
the highest observed there, and at London the number of rainy 
days, 128, is the lowest since these interesting tables were 
commenced. 

Tub latest issues of the BulUhn of the Entomological 
Division of the U.S. Department of Agriculture Include the 
Proct 9 d%ngs of the fourteenth annual meeting of the Association 
of Economic Eniomologisii and some mlscellaneoui reaulii of 
the work of the division. In the former, attention is called to 
the magnitude of the injuries inflicted by insects on the forests 
and foiest-producLB of the United States, and ihe crude con- 
dition of our knowledge relsiing to the life-hiatory of the msects 
i in question. It is urged, therefore, that the work of the division 
I 15 one of great and increasing importance. 

The first part of vol. vn. of the AnaUs of the National 
Muscu^m of Buenos Aires contains a memoir, with portrait, of 
the late Dr. C- Berg by Sefior A Gallardo. In the same issue, 
Sefior A. Mercerat describes a very imperfect skull of a toxodoni 
from the pampean formation of Azul, which is regarded os 
representing a new genus and species, under the name of 
Carohhergia azuUnsts. 

We have received from the director, Captain S, S. Flower, a 
copy of a handy liiile guide (with plan) to the Zoological Gar- 
dens at Gisa, near Cairo The general introduction 11 written 
in English, French and German, and the names of the animals 
are given in several languages. The issue of this guide may be 
taken as an indication that the institution under Captain 
Flower’s charge is in a satisfactory and progressive condition. 

The latest issue, vol. Ixxiii. part i., of the ZeUschrift fur 
wmtnschafthcht Zoologie contains three papers, all of a highly 
technical nature. In the first, Herr Max Abel trata of re- 
generation among the oligochxtous worms ; in the second, 
Herr J. Mliller discusses our knowledge of the land pUnarians 
of the family Bipaliidie , while in the third, Herr K.. Harm 
describes the development of ihe common hydromedusan Clav^ 
squatnata. 

In the December number of the Zooiogist^ Mr. F. Coburn 
describes and figures a specimen of the British wild goose named 
Anar paludosus by hlnckland in 1B58 The type of that form 
has been generally regarded as an old male of the bean-goose 
[A. ug€tum)\ but a specimen obtained in 1896 by him at St 
Abb’s Head, Scotland, leads Mr. Coburn to conclude chat it is 
a perfectly valid species, characierlsed by its large size, long 
neck and large (eet, as well as by its aquatic habits. Apparently 
the bird was well known to the Yorkshire ”carr-men*’ and 
" marsh-men ” half a century ago, but no examples are known 
lo science save the type and the one procured by Mr. Coburn 
Where can be the habiut of this apparently distinct species is 
now the question. 

The first three paru of the second volume of the Rtcordi of 
the Botanical Survey of India have been issued. Mr. J J. 
Wood has compiled a list of plants mainly from the province 
d/ Chotii Nagpur, This port incJudas a map of the district and 
twd sectional diagrams. Mr. Gammle has recorded the resulU 
of hit investigations into plants used during periods of drought. 
For the purpose of making bread, seeds ol species of Ihdigoferai 
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Cyttnotij Panicucn are ased. Other lomcea of nourishment 
are the leaves of Amarantui, Rivea and LeptadenU. A syatem* 
Stic enumerttion of the species of Calamus and Da^monorops, 
by Mr O Beccari, is based mostly on plants growing m the 
Malayan Peninsula and the adjacent islands, and only a few 
apecles belong to India or Ceylon. 

An addition to our knowledge of semiparasitic plants is made 
by Mr. S. Kusano, who coDtritnilc<i the result of his studies on 
Bu^kkya ijuadrimia^ a genus of the Santalacece, to the Jountaloi 
the College of Science, Tokio The plant was found growing 
naturally on several hosts, some Dicotyledons and i^ome GymnO- 
aperms, but a decided preference and better development was 
displayed on ihe roots of Abies and Cryptomeria The haustoria 
Arise laterally in the young stage, but eventually appear to 
originate from the apex, or in reality in close proximity to ttie 
apex. A feature which has only been suggested for allied 
genera, r.j. secondary growth due to cambium, is in Buckleya 
so marked that the contour of the vascular strand is entirely 
changed and definite medullaty layers become differentiated. 
Since the cambiums are adjacent and develop tissue to the same 
degree, the sucker keeps pace with the growth of ihe host root 

A BRIEF critical review of the theories relating to plam 
evolution, more particularly the origin of new forms, is offoiHt 
by Prof. Schwendener in a recent number of the Natitnuusen- 
schaftluke Wochcnschrift, The article touches upon the origin 
of species by natural selection, the variations developed as 
special adapiations due to environment, the mutation theory and 
incidentally the production of hybrids. The arduous experi- 
mental work of De Vries and the possibilities of mutation oc 
heterogenesis are acknowledged and accepted, but the opinion 
K expressed that new forms have Dot all originated after the same 
oiaoner and that the direct action of external conditions has un- 
doubtedly played an important part in the production of new and 
the modification of acquired characters. Prof. Schwendener is in 
accord with Darwin’s theory of selection so far as it is limited to 
(he origin of cultivated races of plants and to the breeding of 
domesticated animals, but does not believe in its application 
under natural conditiona. This view, which coincides with the 
expressions of other eminent German botanists, naturally tends 
to diminish the importance previously attached to ibe theory of 
natural selection, but the writer pays just tribute to the value of 
Darwin's work, whose service it was,” he says, ** to set on a 
new foundation the doctrine of descent, and after a struggle 
which was victoriously pursued to establish the idea permanently 
in biological science.” t 

Prof. F Frech contributes to Zettschnft der Geseiisek^ft 
fur Erdkuude (Nos 7 and 8) a senes of studies of the climates 
of past geological times. He accepts the views of Arrhenius 
with regard to the effect of variations In the am'iunt of carbonic 
acid gas in the atmosphere, and considers the changes in the^ 
distriburion of land and sea as the factor of next importance 
Ifhe review of the geological evidence is intere*cing and im- 
portant, but the author hardly gives sufficient prominence to 
physical aspects of the question, especially the effect of changes 
of temperature distribution on the atmospheric circulation and 
the influence of oceanic currents upon climate. The maps of 
continents and seas at the end of the Carboniferous period and 
of Europe during the Glacial period are valuable. 

Two more volumes of the excellent Setertiia series of scientific 
tnoDographs published in Pans by M. C Naud have reached m, 
vie , Le leucocyte ct ses granulations,” by Dr. C. Levaditl, and 
** Lea ph^nomenes dcs metamorphoses internes,'’ by Dr. J. 
Anglai, The volames fully maintain the high character of 
preceding books In this series. 
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The Orient Steam Navigation Company announce the com- 
mencement of their 1903 season of pleasure cruises No. I 
cruise, starting February 26, 1*1 to the Riviera and on to 
Palestine, calling en roufe at Tangier, Palmi, Sicily, Crete 
and Cyprus, returning home by way of Alexinina, Naples, 
Algiers and Gibraltar. The second cruise, leav.ng Lindjo 
March 14, is Lo Tangier, Miliga, Nice, Palermo, Crete, 
Smyrna and Constantinople, visiting on the return voyage the 
Pirxjs (for Athens)* Nauplia, Kitakolo (for Olympia), Naples, 
Algiers and Gibraltar 

The reversible transformalion of ammonium thiocyanate into 
ihiourea has recently been investigated on a large scale by 
Reynolds and Werner, who give an account of their experi- 
ments in thc/oitmai of the Chemical Society At temperaturet 
from 170^-180" C , the fused product obtained by heating 
either ammonium Ihiocyanitc or thiourea for a sufficient lime 
consists of 75 per cent, of the former and 25 per cent, of the 
latter It is believed by the authors that the reversible change 
15 partly conditioned by the greater stability at this temperature 
of a complex compound consisting of three molecules of thio- 
cyanate and one molecule of thiourea, 

The first number of vol 1 of the Bidihemisckes Centralblati 
has just been published. In twcnlj -eight pages it gives 
abstracts of some sixty papers dealing with subjects which 
belong essentially to the borderland of chemistry and medicine. 
It IS pleasing to note that a considerable number of these are 
auto abstracts, for this method of summarising is the only one 
which ensures that the really essenlial points in the various 
investigations are brought forward The issue also containa a 
short summary by N Zuniz of the recent work which has been 
earned out in America on such an elaborate scale by Atwater 
and his co- workers on the metabolism of the animal body. To 
physiological chemists, the CenUalblatt will no doubt prove of 
considerable value, serving, as it is intended to do, for the 
collection of reports on all published mcdico-chemical inv^Uga- 
tlons 

The much-discu55cd question of the relationship between the 
red and yellow oxides of mercury may now be regarded as 
definitely decided The experiments which lead to this con 
elusion form the subject of a paper by K Schick, published in 
the last number of the Zeiischrift fiir physikaJiahe Chemie. 
The results indicate that O^twald's view that ihe difference 
between the two oxides is merely due to a difference in the sue 
of the particles is the correct one, and that the older hypothesis, 
according Lo which the oxides are isOmenc, is no longer tenable. 
Determinations of the solubility of the pure oxides in pure 
water ai 25” C. show that they have practically the same 
solubility Of the yellow oxide, one part dissolves in 19,300 
parts of water, and one part of the red oxide in I 9 i 5 °® 

Such a small difference is due, in all probability, to ihe difference 
in the size of the grains. 

The current number of the Zeitichn/t fur physikahschB 
Ckemit coniains an intcre.stlng paper by Dr M. Wildcrmann 
on chemical dynamics and statics under the influence of. light. 
The author’s object has been to ascertain, if possible, the Uw. 
which regulate the velocity of chemical change and the condition 
of chemical equilibrium, when ^ch change is conditioned by the 
introduction of light energy into the system In other words, it 
was proposed to investigate whether the velocity is proportional 
to the amount of light absorbed in unit lime independent of the 
concentrations of the reacting bodies. The special chemical 
change which has been studied is the union of carbon monoxide 
and chlorine, a reaction which takes place only under the in- 
fluence of light- A theoretical discussion of the Experimental 
results leads the author lo conclude that the velocity of a 
chemical reaction which is brought about (or influenced) by 
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tliQ introduclion of chrrgy fo)lowii lh« tame Iaw tn ihe 

light as m ihe datk. ^In the latter eireum^ancei, ‘the only 
Miive forces are (hose chemical afhnity. ' The inflaence'ttf 
the light energy Is Uierefore quile different jn Its efTect Upon the 
retailing suh^stances from that of electrical energy, the effect of 
the latter being rCgaUted, of course, by Firadiy's law. 

The addUiona to the Zoological Society’s Gardens during the 
pas^ week i Delude i| Bennett's Wallaby {Afacropus benmefh) 
from Tasmania, presented by Lady Boord ; a Spotted Ssla- 
.mander {Salamavdra matuh'a) from lialy, presented by Mr G 
Boti|ni; two Bennett's WalUbys {Afatropus dtnnetfi) from 
Tnunaniu, a White-fronted Amazon {CAryjoits albiftons) from 
Qqbi, three Ring-necked torquatus^ var ), 

a Gangelic Triomy* (TWesy-j from India, a Ruff 

iAIihkelts fu^nax)^ a Skylaik {Ahuda arv^rijts a/btno) BrUiiih, 
Uj Himalayan Monaul {LopAtpAprus impeyanus) from the 
Himalayas, depoAliccl. 

OVR ASTRONOXflCAL COLUMN. 

New Variahlr Star 21. 1902, Sac.itiv — From photo- 
graphs taken by M. S. Blskjo at Mn&cow, Madame Ceraski 
has foand that the siar having the position 

1855 a j- 2oh. 13m 47s,, B = -►ao®-39' o, 

1900 a = 20b. 15m, ifis.t 8 b -t- 20° 47''3 i 

is a variable. 

The magnitude vanes from 9*5 to 115 or a little more, and 
M. BLakJu believes ihe period to be a long one, perhaps several 
weeks or munthB. In bepiember, the actual visual magnitude 
was 11*5 \ AAronom\sche Nachnthhn^ No. 38j6 )' 

•'The Heavens ai a Glance," 1903 — T^e seventh yiearly 
publication of this handy card is full of useful aslronomical 
InriHrmation for amateur observers. In addition to the usual 
ifionlhly "Celestial Diary," tables of Sidereal Objects" add 
" Descriptive Noten,'’ it coniains two small star charts which 
will be found very u«ietul The card luay be obt lined frum its 
C impiUr, Mr Annur Mee, L'aiishen, C irdiff, price sevenpeucf , 
poat free. 

Observations of Lono period Variable Stars — In 
Nos, 3835-6 t»f the Aitronomnehe NathrtchUn^ Father EkH, 
S.J., of Valkcnberg, gives the detailed tceuIh of his observ- 
atioUs of seventy eight long period variables The objects are 
■lenoled by their names and numberp in Hagen’s "Allas 
Btellardm Variabilium," and ihe dates of iheir maxima, with 
the amount of variation from the elements given in the Allas, 
pre given, together wiih their range of vaiiabiltiy and remarks 
by the observer. 

Observations of Occuitations — Mr. G W Hough, 
director of the Dearborn Obiiervaiory, gives the dcUlls of his 
observations of ninety-one occuliaiinna of Kinrs by the moon, 
daring ihe yean 19CK1 and 1901, in No. 528 of the A^tronomia^l 
yiswriuf. 

lie divides the phenomena into four claaics, and in the, 
fminh class he places those in which the star appears to be pro- 

i «cud on the earth like disc of the m'lon for some seconds 
isfure the final dls ippearanee ; he explains this phenomenoD by 
suggesting that, as the edge of the moon JS not a smooth out- 
line*, the star may pass behind the moon at a point where there 
is a depression in the limb and so appear to be projected beyond 
il»e geometrical outline of that limb. 

In the case of the occuUaiion of the star D.M. + 20° S07 on 
Febiuary 25, 1901, the star appirently disappeared and the 
time was record^, but it wa/i seen again and a second record 
made 3 8 seconds after ^the Arst^ This phenomenon was un-' 
doubted Jy due to the reduction in light of a close double when 
th« one com^nent had passed behind the limb, for the object 
vsssfterwaras identified as Ho 332, / s I25'9, j s 1**03, 9 ni*' 
9 '" 

The phenomenon observed npi ihe occuUahon of ihe siav 
S D.M. - 20°’48 io, on October 1901 ip= 106"), belonged to 
ihe fourth class n^entinned sb'ive, for the ^lar appeared to be 

O 'wted on the linb of the mocin two or three aecund^ before 
ikappearance. 
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T//£ VACCINATION ACTS.' ^ 

■ , I ‘ , 

'pUF present position of the law reUtbig.lo vacctnatJon 
^ Eni^Und is i>tdefensiblt. There 11 probably no great 
quesiion in the dumsin of medicine un which the medical pro- 
fesston are nearer tu absolnie unanimity than that of 'the value 
and neccBsiiy of vaccination as a protection against am^ll-poa-^ 
Independently of professional suihority, perhaps no medical 
dociiine ha^ for lU basis ao grCai an amount of statisUcak 
evidence gathered over so wide an area fpr so jpng a lime 
This unanimity of belief and this Mai isiical evidence axe et^ually 
strung and of equal value as regirds the pnmary vaccination of 
infants and ihc revaccinalion ol adolescents. 

It Is not rhe purpose of this paper ^to die any of the evidence 
in question What ihe wriier desires to point out hece is that 
ilie existence in ihis cbuniry of Acts of Parliament making. 
\nccinaUor\ of children ubligalory, or even ptoviding expensive 
adminisi ral I ve machinery for tlie vaccination of permins vulun- 
taiily asking fur It, must be taken as proof iliat Parliament 
accepts the conclubion that vaccination prevents small-pox. 
But ihe legislature is in the strange posilion uf inMsting on m 
fanldo primary vsccinaUim and of making no requiremeut 
whiter ei regarding revaccioaiiun. At one lime, and indeed 
up to a pompAtRiivrly recent date, this attitude was defcnmbly^ 
fur (he great mistake of lenner’s life was that he believed a 
single vaccination lo be sufficient for perrtmnerrt proiection, and 
the veneration naturally enteriained for hii name and work 
probably deliyed general recognition of ihe need for repcCiiion 
of the operation. That need, however, has now long l^en re- 
cognUeo, and the cKpenence of Germany shows that vaccination 
in infancy and a single revaccinalion at a proper interval after- 
wards are sufficient lo confer national proiection against small- 
pox, though no doubt in any such protected naiion or empire 
thcr^wili be Individuals who owe Ihei^ freedom from small-pox 
more to their being surrounded by a vaccintteil and revateiB- 
Bted population not liable lo epidemics than lo ihe permanence 
of their own personal immunity Nu argument can he used in 
favour of a law of pnmaiy vaccination which is not also valid 
for a law of revaccination If there is any reason for having no 
Revaccination Act, the di^me reason exists for having ni> 
Vaccination Act at all Boih should stand or fall together 

The importance of a Rexaccinnuon Aci fur England was> 
prominently but unsuccessfully brought before Parliament when 
ihe Jaw uai being allereil in 1^8 by ihe parsing of the (eniporary 
Act which came into force at the end of (hat year. The maio 
features of ihii measure were the provHion of domiciliary 
vaccinaiion an<1 the much'debaterl Conscience Clause. The 
Act was puNcil eKperimenttlly only for a period of five years, 
and comes 10 an end on December 31, 1903. Nvxl session is 
practically ceriam to see one of tifvu ahernaLives adopted by 
Government. Either new legislation will be iniroduced or the 
Aci of 1898 Will find a place in ihe Expiring Laws Cuniinuance 
Bill. This Utler ci^urse would shelve several questions which 
cry out for solution and ought not 10 be shelved To prevent 
Its adoption and to help Government to frame any new measure 
on the best lines are among the principal reasons for the formation 
of the Imperial Vaccinahon , League, the first meeling of wjiich 
wns held m London lately under ihe chairmanship of the Duke 
of Northumberland. The L-ague has other imporiant hbjects 
before it It desires to educate and interest the public gener- 
ally in ihe subject of vaccination and revaccinaliun. As con- 
cerns fegislQtion, It has under CQnsideraiion by separate sub- 
icommiitefs the questions of a Revaccination Bill, the supply of 
lymph prepared 4by Government nr under Government super- 
vision for the needs of the whole country, and the question of 
the propel loc^il authority for the adminisiralion of’ the Vaccin- 
ation Acts. Tlie last of these, though an important adminis- 
trative subject, is after aill of much less pnblic moment titan the 
two others — the protectii^n.of the lymph supply and obligatory 
revaccination. 

The risks aitached lo arm-to-arm vaccination in this country 
were greatly oversialed by Bmi-vacLlnaLiomsts. In no* class of 
the piipulaiipn was arm-io arm vaccination more uniformly 
resorted to lhan in the fAtniUes of medical rnen, and the Royal 
Commission, which sat for ihe long period of seven Tears, 
concluded, afin elabnrRie inquiry, that the risks were insignifi- 
cant and were diminishing Neveithtless, they recognised ibEt 
ihe fear of Injury from vsccinstion and espcciallv the fear of 
syphilitic inoculaiinn was a potent factor In hmderkig people 
from securing the protection of kheb chUdfew against smal^p^ 




Quttfl Indcpenilenlly of such fears — and this ulaOj of course, l^e 
CortimiRsion poinled out — it is the obvious duly of the State to 
lake every pracucahle precaiuiun to prevtnl harm to ihc indi- 
vidual Lhiough the operation of any Act of Purliament. Thif 
R)ipliea alike lo vHccinntion and to hospital jsolatinn. If, for the 
publig good, a child is removed from the parental roof to a public 
linspHa), ihe authority so removing ir, and coming lempuranly 
iH loco. par tntts^ IS bound to exercise the utmost care in the pro- 
tection of the child Though vaccin.itir»n differs from hospital 
isnialiun in respect lhat it is done directly for the benefit of the 
child and only indirecily for the good of the public, yet the 
tibhgalion remains. Every ii-k, no matter how slight, should 
be minimised by every practicable and reasonably available 
nrietnE liefore ihe Stale comp Is ihe parent to procure ihe 
VHCcinalion of hn child The demand, iheiefore, that Govem- 
lU-nt ahall ilself supply fur every nquired saccinalion calf 
lyiTiph Ireated according lo the best known n'elhoHs — melbodH 
which have been much improved since ihe Commission i5>ued 
us Repuil — or shall cfhcienLly supervise ihe manufacture of 
lymph liy private fnakera, is « mosi reasonable one, and hai the 
support alike of lay and medical opinion 

Ic js necessary to consider bow ihiis can be done Here, as 
in every other mundane affair, qucsiions of finance and economy 
arise. Before ihe Act of i 8 g 3 cani^ mlo furce, public vaccin- 
alors appuinied by bnirds ol gimnliari^ performed about half 
of the piiinary vaccinaimns done m London and about iwo- 
Uiirds of those done in ihc provinces How ihe figures now 
Dland [ do not know, )mt at present all ihaL Government under- 
takes with regard to lymph supply is to meet the requiremenis 
nf public vaccinators Private pracUlioners must find their own 
lymph 'I'his, at firiil sight, ‘lecins a har^h and arbitrary lule, 
but tt may lie assumed that ihc Local Government Hoard has 
some ground for us aliilude The lads of ihe case furpish the 
explanation, hor due removal of extraneous organisms, calf 
lymph has to be stored for one month in the glycerine wilh which 
iL IS mixed If lymph be used too soon, iniiufficient removal of 
such organisms may re'^ult occasionally in an unnecessary degree 
of inflammation accompanying the formation of the vaccine 
vesiclep, [f stored too long, on the other hand, the lymph m.iy 
become inert fur purposes of vaccinaiion At present there is 
great irregularity of demand for vaccine lymph in England, de- 
pendmg on ilte absence of systematic revaccination and the occur- 
rence of epidemics of si.iall pox If under present conditions 
the Local Government Board must a]wa)s be ready to provide 
sufficient lymph to every medical man who asks for it for 
vf^pqination and revaccinalion during small pox epidemics, a 
great esiablishment will have to be set up, producing month by 
month such amounts of lymph as may not be wanted at any 
time for ten or twenty years on end, and month by month this 
hpgc excess of valuable material will have lo be thrown away. 
Meruly to set forth such a scheme is lo condemn it. How, then, 
the object to be accomplished 7 The answer !«, only in one 
way, and that way a Revaccinalion Act Under such an Act, 
revaccinalion would be obligatory at ab iiit the age of twelve 
years. The information necessary for working the Act would be 
most readdv oblainetl from the registers of the elemeptary 
''Chouls. The vaccination officials would be furnished at fre- 
quent intervals, say every three months, with lists of children 
about to alti^in the specified age. Primary vaccination would, of 
• ourae, rejnam^bligatnry as at present Both revaccinalion and 
pniDary vaccmAion, it may be assumed, would be subject lo a 
CoDscience Clause, though the present Clause is open to con- 
siderable amendment. The work of vacctnalinn would go * 
steadily on The Government laboratories would l>e on a scale 
RUited to meet the requireraenia of the nation, and (be public 
funds would not be squindered in maintaining an inslitution the 
full work of which would be utilised only at rare intervalp. Out- 
breaks of small-pox would he few and local and limited in degree, 
the laboratoricfB would easily meet demands fur lymph for 
revRocir)B(ion of contacts^’ and others on such occasions. 

Another great advantage from syslemalic revaccinatipn 
Would bo an enormous saving in the provision and maintenance 
of imalbpox hospitals At present, local authorities arc, with 
rmrd to this matter, in a most exasperaiing position, and that 
throqgh no fault of iheir own The Loed Government Board 
inaisU that, owing to an evil which has often resulted from 
8uc^l hospUaU — the spreading of small pox throughout the 
surrounding community — these insliLuiinns for the isolation 
of patients Rhall themselves be isolated Small-pox is a 
disiaia for which hospitals are nlmou en’irely iinnvfssar) Jn 
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a duly vaccinaLed and rcvacLiiialcd cnmniunil), )ct local 
Bulliunties have no power to cnfuiLe such proicciion of their 
community, and when they set about trying 10 provide hospiials, 
they expeiieiice the miiiost difficulty in ubl.uning safe sites. 
Other economics would result from the !«chemc here briefly 
sketched, but the a bo Ve are the mam reason<t forsaking Govern- 
ment to introduce a Revaccinalion Hill, and arc aUu among 
the main leasoiis for ihc formation of ihe Imperial Vaccinaiion 
l.,engue Already ihe jLnncr Society 1 ms dune most admirable 
woiK in the saiiie htld, and both are well worthy of public 
support, especiiilly at so crilical a lime in the history nf 
kgislaiion lor the prevention ul small-pox 

In cnlichiii ul lliv: plia fur a Rcvaccinatiun Act as here pul 
forward, it may perhaps lie urged tliai the acceptance without 
demur of a Cuiisciehce Clause with regard even Lo primary 
vaccination is li.irdly consistent with a demand for a law of 
revaccinalion ' What would be llie sense, it may be asked, 
of establishing all the addiiiLinal machinery which a Kcvaccm- 
alion Act would involve fur the prolccliun uf liie public against 
small pox and at ihe' >^anie lime telling the public ihat 11 they 
please they can eiadb both prinmiy vuccinaiiun and revaccin- 
• atiun by satisfying it bench of m.igistiales that they have a 
“ cunscicniiuus ” uhjcciiun on ihe subjcci t* The force of such 
a conienlion is not lu be denied AuiuiLLedly , the Conscience 
Clause IS a Luncession to expediency For jU’>Lificaiion of such 
a concessiun, wc milsl go lu llie facts of the position In the 
first pl.ice, il is luqjulLant to iiuie ihaL the Royal Commission 
on Vaccination suggested a Coil'-cience Clause with the object, 
'riot of lessening the priiclicc of VHCCinalion, but uf increasing it. 
In the second place, even before the Conscience Clause was 
passed, vaccinivlion was nol lU any real &t.nse ul (he word coni- 
puUory 111 order lo evade llic (nieraiiuu, it was only ncccs*;ary 
to pay a fine, either once or rtpeauilK, according 10 ihe activity 
or otherwise of Ihe local guardians Ihc law never illowed a 
local Buthorily lo lake a child by lorce ouL of a partm's arms 
and vaccinate il LxeiiTplion, Ihertlore, Llumgh noi by way of 
certihcate, was always jjo'-viljle laws must be named and 
ailminisiered wilh due regard Lu (he spiiit ol ligislalion which 
prevails in the country 11 it so plt.i'tLS, rarliaiULnt has a right 
to adopt the Hiutude that, bad as are siiiall pox cpidcinics, they 
are a lesser evil (han wouUl be ihe extreme uf abioluLe force in 
such a matter as iheinscrliun of vaccine lymph into the arm of 
a chdd nolw'iihstanrling the dilcrniined oppi siuorl of the lather 
The fining of persistent and active Auu-vaccinaiionisia, the 
public wle o( Lhcir goods in default of payment of such fine^:, 
or the imprisonment of objectors where payment of fines could 


not in this way be obtained, have been iii the past measuies 
most favourable lo agitation against vaccination The purpose 
of the Conscience Clause in the Act of 1S98 wax to sift the 
genuine and confirmed opponent of vaccination from the merely 
careless and indifferent parent who had no opinion on the sub- 
jcct| but would leave the matter alone $u long as he himself weie 
left alone, and would, on the other hand, have his child vaccin- 
ated if he found that that would cause him less trouble than 
to take the steps required to obtain exemption from the law 
On the whole, the Conscience Clause of 1S98 ha^ probably pro- 
moted vaccination rather than hindered it, Vet in practice the 
■clause has proved itself defective in two directions Its ad- 
miniBiraiion has been left lo benches of local niagifatralcs, and 
Lheir views vary much as to the proceedings which should be 
taken In one place, an anti-vaccinaiion bench may hold even- 
ing sederunts where long strings of alleged "conscientious 
ob|)ectors " pahs rapidly in front of the henen and are detained 
only so long as is needed for adhibiting magisiLiial signaturei 
to exemption certificates. At such gatherings, either fathers or 
mothers may attend. On the other hand, other benches of 
magistrates may refuse almusl any evidence submitted to them 
on the ground that it does not " satisfy" them tha> consdtn- 
tious objection exists, and in ParliameiH it has been staled, in 
answer to questions on the subject, that there is no power under 
Ihe Clause to compel a magisirate to be "satisfied'' with any 
amount of proof A parent whose certificaie is refused in such 
■ court may afterwards be brought before it for having failed 
both to have his child vaccinated and to produce an exemption 
certificate Obviously, the present Conscience Clause allows 
too much variety of practice and requires a subsiituie less open 
to these objeclion^, a substitute which, if possible, should 
detail the proceedings to be taken lhat, on the one hand, they 
would involve at least as much parental trouble as the procuring 
bf vaccination would cause, and, on the other hand, would nut 
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needlej^ly puter nur alTofil ilie nuiunciy of cheap martyrdom to 
any uiau Bufficieiilly wrong-headed 10 be quite determined to 
resist Lbe vaccinal piutecuon ot liis child. 

At regards ihe example ot Germany, howeverp and the pro- 
ipect ot aimiUr Inmunuy, which I have veniured to hold luith 
as an inducement for the passing of a Revaccuiaiion Act in this 
country, it may well be aslced. May not the operauon of a Con- 
Bcleiice Clante result in a condition of national protection far 
short of that of Germany 7 It is unsafe to prophesy here, but 
personally 1 am not very much afraid of that contingency 
With siKh a well-organist aystera of vacdnation and revac- 
elnarion* as could be easily and, I believe, very econoniically 
established, there would, I think, be comparatively little default 
throughout the country as a whole The latest returns show that 
In London conscienuous objection is registered with regard lo 
about I per cent, of the children, and in the rest ot Lnglan^ 
about 5 per cent. These figures might in the future alter either^ 
^wards or downwards, but with a well-thought-oul Conscience^ 
CUuse the change might be downwards rather than upwards. 
In some special localuies, however, the amount of default might, 
at least for a time, be very considerable, and such places would 
be a danger both to themselves and to their neighbours, lir 
Germany, a large part of the trifling amount of small-pox that 
still remains occurs near the frontiers where there is opporiunity 
for iraportaiion of the infection from other less pioteclcd 
countries. We,however,have a sea boundary and arc less exposed 

such risks, so that the existence in our midst of impeilcctiv 
protected places might not be more than equivalent to the rw 
which Germany runs from us imperfectly vaccinated ncighboucs. 
Such places in England would have the benefit of being sur*^ 
rounded by a vaccinated and revaccinaCed nation. Smali-pox 
would not readily reach iheui, and when it did the surrounding 
communities would, through their systematic re vaccination, be 
in a much better position than at present to resist the variolous 
invasion. Moreover, when once smalt-pox gets a good footing 
(though, unfortunately, not until it reallyLhas a good fooling) 
in an imperfectly protected community, it has a wonderful effect 
m temporarily promoting vaccination When Gloucester had 
aitained a higher percentage neglect of vaccinauon than any large 
town in England, the result of a great smalUpox epidemic was to 
leave it the best revaccinated town in the realm In presence of 
an outbreak In future, it would not be in the least surprising 
to find the names of some children appearing on two lists in 
the course of the same year, first as subjects of conscieaiiouB 
objection and later as subjects of successful vaccination. Look- 
ing to all the facts of the case, I think this country may be able 
to aibrd a Conscience Clause, and it would ceriainly be infinitely 
better off under a Revacclnation Act with a Conscience CUuse 
than without any Keviccinacion Act at all. 

As reference bas repeatedly been made here to the example 
of Gemtaiiy, it may be proper just to Indicate, in a sentence 
or iwo, its position with regard to vaecinaiion and imall- 
poH, The facts are taken from a very useful tract pub- 
Mahed by the council ol the Bniuh Medical Association^ ^ I|i 
Germah^v vaccination of children In the eourae of iheir seednd 
year U Compulsory, and also revacelnation of all school children 
in thmr twelfth year. That has been Ih^ Uw since 1874. In 
tbe juine years 1866-74, the small-pox deaths per millLon in 
Prussia Were, respectively, 620. 412, 188, 194. 175, 2432, 2624, 
357i 95- In the years 1875-1898, the corresponding figures 
have been 36, 31, 3, 7, 13, 26, 36. 36, ao, 14, 14, 5, 5, 3, 5. i, i, 
3i 4i 3 p 02, o'a, 04. In Austria, without compulmy 

vaccinatioo, the anuual rates 1S87-1896 have been 440, 
640, 520, 250, 290, 260, 256, no, 47^ 33, The figures for all 
Germany do not begin until 1886, and are as follows in Ihe years 
1886-99,-4, 3’5, a 3, 4 ], 1 2, 1 o, 2 i,3'i, I7>0'5,0'2, O'l, 
0'3, O 5. In short, " small-pox epidemics are utterly abolished 
from Germany, and only a few scattered deaths occur each 
year, mostly on the frontiers (Russia and Austria) ” 

As illustraiing what has been ssul already about the protec- 
tion denved from living in a vaccinsted and revaccinated com- 
munity, 1 quote in coDclusidq the following passage regarding 
the Prussian army : — 

"The law of 1874 msde no difference in the vaccination of 
the Prussian army, which enjoyed good vaccination ever since 
1834 1 every recruit lieing vaccinated on joinlng^wlce if 
necessary. But the law of 1874, which only directly a£^ ted 

i “ Focu about SniBlI-pax add VaccinatiMi," jLe. (British M^ical 
Anoclsiton,^a9 Sirsnd, W.C ) Price 
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infants and school children, made a great and striking difference 
in the small -pox mortality of the army. Previously there were a 
few deaths, one or iwo, almost everjr year, but after 1874 there, 
was not a single lUath for len years, and only Iwo deaths (1884 
and 1898) in the whole pen id 1875-98, The first death is lhat 
ol a reservist twice unsuccessfully vacrinated in the army. 
This shows that the proieciion which an individual acquires by 
Vdccinaiion jb increased by his being surrounded by a well- 
vaccinnted communiiy." John C. M’Vail. 


AN AMERICAN REPORT UPON THE WEST 
INDIAN ERUPTIONS} 

I^R. E. Q. HOVEV, aiBocialc curator of the geological 
^ department of the American Museum of Naturu History, 
T^ew York, was sent by that instuuiion lo Martiniqqe and 
St Vincent Lo study the phenomem accompanying the great 
erupiions of Mont Pel6e and La Soufri^re of last year, and 
the report referred to below deals almost entirely with his 
personal observations, The report first discusses the May 
crup Jons uf La Soulricre, the author being a member of the 
first party, on May 31, to ascend that mountain after the erup- 
tions of May 7 and 18 The parly fiiund that the old crater lake 
for which the volcano had licren famous had disappeared, but 
Lhat there was a small lake of (a|qiareni1y) boiling water in Ihe 
holtuin of a precipitous pit nearly a mile in diameter at the 
lop. The author and Dr. T. A. Jaggar, jun , who also was in 
the paity making ihe ascent, estimated that the Ixiltom of the 
pit was aliout 161M feel below the part of the nm on which they 
were Blinding, of atKmt 2400 feet below the highest part of ihe 
rim A strong column of steam was rising, occasionally 
including clouds nf du-.t, from the south-east quarier of the lake 

The wall between Ihe great crater and Ihe "New” or 1B12 
eraser seemed iniacr, and from Us lower third there issued a 
strong stream of waicr, apparently from waters then col- 
lecting in ihe 1S12 ciaier The nm of ihe ciaier and the 
upper part of the cone was covered with a thick manile 
of mud, which rendered it unwise to attempt lo reach the 
windward side of the volcano along iherim Ten days later the 
author, accornpanied by Mr George C Curtis, of Boston, who 
was hki companion bn the first and second ascent and duridg 
most of his Slay on the islands, made a third and succeasful 
ascent from the windward side of the island and stood upon the 
peak between the two craters. It seemed evident that the small 
(1812) crater had not taken part in the May eruption, though 
the summit of the mountain was covered with clouds at the time 
of the visit. 

The explosions attending the May eruptions of La Soufrlire 
expended their strength radially in all directions from the crater. 
The principal evidence of this is the trees, which lie prone in 
directions pointing away from the crater, except for modifications 
due to local circumstances of topography. The roots of the 
upturned trees showed the efTecls of the sandblast action of the 
volcanic tornado, being worn and charred upon the portiona 
toward the crater and preserving the freshi unburned bark upon 
the protected parti. The explanation for the explosions sug- 
gested IB lhat unusually great masses of superheated steam 
arriving at the lip of the crater could not find room for expansion 
upwards on account of the cuahion-eflect of the column of steam 
and lapilli preceding them, and the lapilli falling therefrom, 
and lhat they expanded with violence horis^intally and down- 
ward, following the configuration of the mountain Extensive 
laodslldes occurred for two or three miles along the leeward 
coast. 

The particular feature of the May eruptions of La Soufiiire 
was the enormous amount of dust which was thrown high 
into the air and distributed over a vast, elliptical area, tne 
extent of which cannot yet be calculated for lack of data. The 
durt appears to have been carried much farther to the east and 
souih-east by the upper currents of air blowing counter to the 
trade winds, than to the west by the trades Reports from 
Barbados and from ships encountering the dust at sea indicate 
transport by the upper air currents at a rate of about thlfty-two 
knots conusry to the direction of the prevailing surface wind. 
The other ejecta of the eruptions were fine and coarse lapilUi 
blocks and bomli^. No siraani of melted lava accompanied 
either of the outbursts In May. The lapilli first thrown out 

1 Moriinique and Si Vincant a Prahmliiary Report upon tbe Erwiions 
or ipcM, by Edmund Oii^ Hqvey BnlUtm Amerkan Muumii Natural 
Hlitorj.vol. avi pp 3 J 3 - 379 . pl x*xiil.-ll New Yorh, October 11, 1904. 
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were of thfi Rncicnt lavas and luff agglomeraiea in the 

ihroal « volcano, ihoae coming out aficrwarrls were 

unoxidii^ and aecTritd Ui ennsist of new in.i'erial, which hatl 
solWifiadi tiomever, hefurc reaching th^ nin' ■'‘pt ere , ihoi gh the 

l^igei IbImIII In the S p ember enip'ion'i vnoLtl to he hns of 

ancient lavu, 









Fig 


I — La Sfliufriire St Vmceni. frjm RiLh-nonJ e-.iftie LlTcci^ of Un^lide-. and encroauh- 
ment of the are isiiown along (he coi»( Fhoto by Clare L laylor 


The ejected blocks were of andesitic lavas, for the most part 
at least, and showed (hat they had been subjected to a high 
temperature, bat had not been melted Some of such blocks 
found four miles from the crater on the windward side were 
thought to weigh fifty pounds. The bombs noticed were of the 
“bread-crust "variety, similar to, but not aa perlecl as, those 
observed on Mom Pel^e or those desciibed by Johnsion-Lavis 
and othera from the 1888 eruption of Vulctno Some of the 
bomba were of somewhat pumiceous and 01 hers of dense la\A 
and they showed by iheir surface that they had liecn in a molten 
or half-molten condition in the throat of the volcano. 

The great accumulations of hot lapilli and dui»i formed in the 
radial valleys, notably those of the Rozeau, Trespeand Wallibou 
rivers on the west and of ihe Kabaka dry river on the east, 
reUined their heat for a lon^ ume after the eruptions and gave 
rise to secondary, or* superficial, eruption phenomena of striking 
character and considerable interest The river water and Ihe 
water from the tropical showers percolating through the bed-i 
came into contact with Ihc slill highly heated interior, causing 
violent outburf^ls of dust-laden steam One such outburst from 
the Wallibou Valley near ihe sea, in the afternoon of May 30 
sent ap a column of such vapour fully a mile in height wiih all 
the cauliflower-llke convoluiions and mushroom-shaped lop 
which are characleristlc of a crater erupllon-cloud, ^hc 
Wallibou was so overloaded wilh volcanic ash that it could rfow 
only in puUaliQp^i miervala of from fifteen to forty seconds 
being needed fur 4 he stream to gather strength to push Us way 
along with its load. The freshly fallen dry dust presented a riugen 
surface like that of wind-drifted snow. 

The area of devastation on St Vincent is very large in pro- 
portion to the total area of the island. After plotting it out 
carefully on the Briiish Admiralty chart and measuring the area 
with a plonimcter, I find that due to the May eruptions to be 
forty-six square miles, piaclically one-lhird the entire area of the 
island From much of this devastated ar^a, however, the ashes 
are being washed off so rapidly by the rain that vegetation is 
already aueriing itself, and within another year crops will be 
growing there again ^ 

' Kawspaptr report H and private advices from St. Vinwnt ^how that ihe 
area of davasupon han baen eiicnded on the leeward side of ihe island Dy 
Ihe iremendous eruption of September 3-4 about four milei south 
boundary Indicated on ilie map herewith prosented, while the wnoie 
'*«tarD porllon of the devastated area got a heavy additional coat oi 
l■pil^. The windward side did nor suffer materially from, this erupiion. but 
ihe iruptiQD of OctolMr 15-16 extended ihc area on the windward bIob. 


The deaths on S . Vincent are assigned, principally, to the 
'following causes ; — (1) most important, asphyxiation by hot, 
dust laden steam and air; then (2), burns due to hot Slones, 
lapilli and dust , (3), blows by falling stones , (4), nervous 
shock , (5), burning by steam alone, and (6), probably, strokes 
of lightning The deadly character of the dust-laden steam 
undoubtedly was enhanced by the presence 
of a considerable percentage of sulphur 
^ gases (SO, and If^S) The action of 
sleam would account for the burns received 
under the clothing where the clothing was 
ntil oharred No autopsies were made on 
the bodies of persons killed by either 
volc.rno, so far as the author is aware 
Tlie positions in which many of the bodies 
were found indicated death by asphyxi- 
ation 

AUm/ Ptiik 

The area of devastation cau''ed by the 
eruptions of Mont Pelte from May 5 to 
August 28 was less than that caused by 
the May eruptions of La SoufriLre The 
author, after plotting it upon the Admiralty 
chan and measuring il with a planimeter, 
estimates the area most seriously affccied 
ai thirty two square miles, but observes 
that the eruptions since August 28 have 
greatly extended the area to the north, 
cast and south-easi, probably more than 

doubling ihe earlier devaatalion The 

area of distribution of ihe ejecta cannot be 
cstimaled with any degree of accuracy for 
lack ol dala There is no icason for 
sii[)posing that it much, Jf than 

the area affected by L» Soufricrc The 

ahocka or detonations from some, if not all, of 
eruptions were fell in Antigua, bt Kills, Sr Vincent, Timidad 
and other islands, though not m the intervening islands of St. 

Lucia and Uuniinica , , , , r 

The maleriKl ejected by Mont Velee during the senes of 
erupiions consists of du^t in ^ a^t quanliiies, line and coarse 
lapilli, bread-crust b iiubs nf all si/cs finni nnc inch in diameter 
upward,, and blotk. i.f small aii.l U'^‘1 



I Fig . -Si Picrr. Valley nf ll.« Ru».lirft or kwUn. ilo- lllsnchiMUiM 

; in ihe northern pan of Ihe ciiy, as Uappe May aa, nrj Phblo by 

E O Hovey > ti 

1 condition of which shows llmt they hsd heen highly heated. 

I The bread crust bomba arc more perfect in their development 

! than are those of La Soufriere The largest mass which seemed 
to be a bomb, was one fiftean feet long, lying on ihe sn^ulh-e^t 
slope ofMorne T^croix at an elevation nf 3950 feel atevc the 
sea Several bombs between 2 and 3 feet in longest dimension 
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were oluervedi and two wfere brouf^ht back to New York, 
one of which la now on exhibition in the American Maieum. 
The UrK^ ejected block noted w» one upon the eurface of 
thjc mud-floW between the Blanche and S^che rivers, leu than 
kSo yards frorAr the sea-cooat and about three miles from the 
erkter. tta diniensiona ate 30 x 24 x 2a feet, and it is of the 
light grey ancient aadeaiilc Uva, to be found m all pUcea near 
the summit 6f the mountain. Many other great boulders* some 
of which are of nearly half the dimensions of the one Juat 
described, lie near by. 

Four ascenia of Mont Pel6e, in the course of which the crater 
rim was traversed from the great chasm on the south-west along 
the Bouchern and eastern edge, abjut two-thirds of the way 
Stfound the circle, and the remainder also of the nm was clearly 
1^0, the author was enabled to form a reasonably definite idea 
of the centre of activity of the volcano and what was going on 
therein The crater is somewhat oval m shape, with the Longest 
atis stretching narth-east add south-west, and the highest point 
of the rim ifl on the north-east, and is what is left of the peak which 
is known as Morne Lacroix. The average between the readings 
of two bai^ometers (one being m the hands of Mr. George C 
Curtis ihe companion of the author) determined the altitude of 
this peak os 4200 feet above the sea, the original height given 
upon the chart being 4428. The lava bed, forming what may 
be considered the rim of the crater on the south-east aide 6f the 
gosh, IS 3350 feet above tide, while the real bottom of the gorge 
where it issues from the crater is 500 or 6 ch 3 feet less in altitude 
From this lava bed the rim rises rapidly (30° to 35”) to about | 
3750 feet above tide and then more gradually along the southern 1 
edge, until 3930 feet is reached on the eastern rim. The north- 
west side of the south-western gash is formed by a pinnocleiof | 
ancient lava, which appears to about 4000 feet above the sea ; 
From this point the rim drops somewhat toward the north, but I 
gradually rises again toward the east until Morne Lacroix is | 
reached again This crater Is estimated to be about half a mile ' 
EcrosB. The breadth of the rim vanes from a mere knife-edge | 
on the south, ^est, north and north-east sides to a 'sloping | 
plateau 50 to loo yards wide, on the eastern side. This | 
pUteau IS the site of the shallow b^dy of water known as Lac | 
dcs Palmistcs. 

This lake basin was empty when visited by Prof. Heilprin on 
June I, but was tilled wilfi dust and ashes when the author 
and Mr. Curtis visited the spot on June 18, 20 and 26 
The author considers that the body of water known as £tang 
Sec, and not the Lie des Palmiates, was the real crater lake of 
Mont Pek^e. The eruptions of the year 1902 have been for ' 
the most part from a vent which opened within the Urge crater 
it the head of the great gorge in the aide of the mountain and | 
just west of ^ting Sec. The activity has built up a cone the 
top of which at the llm“ the author left the isUndi, July 6, ! 
was not less chan 4000 feet above the s^a, indicating a growth 
of i6oo to 170a feet within the two niCpflthi of volcanic action 
which had then taken plate. There 'wa^ a Crater visible in the 
top of this inner cone the breadth of whiah>CaD only be guessed 
at as being about 400 feet Measurements of the angle of slope 
of the outer side of the cone determinsd it' to be 38” to 40°, but 
there are precipiCOus portions The miterial which rolls and 
slides down the ^outh- west side of this c me continues directly 
into the canon of the Blanche river Tne steep-iided valley 
formed by the inner cone and the inner slop:s of the great 
crater is a continuation of the gorge of ,the Blanche and rises 
rapidly from the south- we item gash to the bise of the rocky 
precipice of Mjfne Lacroix, where it may be 8oa feet in depth. 
The valley probably continues round the northern side of the 
inner cone, rising in a spiral, for it appears at an elevation of lat' 
least ^630 feet on its eastern side between the inner cone and 
the rim at the crater on the north-west side of the grea^gish. 
There seemed to a secoid centre of eruption of coniiderably 
less acLiviiy within the crater near the base of Morns Licroix. 

The history of the present senes of eruptions may be 
epiioinised somewhat as follows : the gradually returning 
activity of the volcano bjgan to make itself very minifest in the 
latter part of April, sine*- visitors to the crater found warm 
water In the basin of the l^tangSsc on the 25).h of that Qr^nth, 
and the lake was "deep.” Columns of duit-iadea sle^m rope 
Hl^m an opening within the old crater on the^ east side ^ije 
£taag Sec and tram one on the west side of the same baqln, ipd 
cones rose about tbejie jOpeningi. Water m [l^ge quantity 
collficted in the old lake l»ah, assisted, perhaps, by a dam 
formed acrois the gorge by the ejecta from the western crater. 
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The water was heated by the action of volcanic forcM. On May 
5 thfc heated waters of the crater broke through this dam and 
rushed, aa a deluge of mud and boulders of au sieea, down the 
gorge of the Blanche river, and over whel lined the Guerin 
sugar factory, which was situated nt the mouth of the stream. 
On May 8 began the series of great explosions which have seht 
steam, laden with sulphurous gases, dust, ashes and stones, again 
and again over ihe south-west slope of the mountain wiih the 
violence of a tornado, several times reaching to St. Pierre and 
beyond. The author would explain the blasts in the same 
way aa in the case of St Vincent, but the great gash in the 
side of the crater of Pel^e and the position of the neighbour- 
ing ridges concentrated the force of the explosions in a certain 
I direction and along a comparatively narrow zone— and the city 
I of St. Pierre with its zb, 000 inhabitants and thousands of 
: refugees lay In an amphitheatre, a regular cui-tie-sac, directly in 
I the path of the blasts. 

! ‘ The ruins of the buildings in St. Pierre, the prone trees of 
the cltyp the dismounted guns in the batteries of Morne d’Orange 
I and Pointe Ste Marthe, the position of the iron statue of Notre 
I Dame de la Garde upon the edge of the bluff below and fifty 
‘ feet from its pedestal and mnny other ciicumstanccs, are the 
I evidences that a bla^t of tornadic violence swept over the city of 
St Pierre from the direction of the crater of Mont I'el^e. The 
I degree of destruction diminishes from north to south, and the 
' amount of volcanic ash and stones deposited upon the city 
becomes less and less in the same direction. 

The causes of death on Martinique were the same as on 


- 1 
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or Sl Pierre, hhuwiiiy liule^ innilp ly InjinLi iJiiicnL of Btoiies from 
Mont Felee erupliun I'bolu by U fluvey 


Sl. Vincent, with the addition of crushing beneath falling walls 
and other objects and cremation in burning buildings. In coh- 
neciion with the eruptions of both volcanoes, ihe lack of 
respirable air probably caused many deaths 

The author came to the conclusion that there were no real 
craters or centres of primary eruption anywhere on Mont Pel«, 
outaid^ of the great crater, though there has been much secorldkry 
I action alon^ the lower portion of the Blanche, Siche, Falifise, 

I Grande andTiScheur rivers and other of the streams the souiteS of 
' which a'lehighup upon the slopes of the mountain. Theseedh- 
darjractibn was due, as in the Wallibou Valley and eheWhere on 
ht. Vi^gent, to the admission of water to the heated irlierior of 
great accumulations of volcanic ash Mud-flows and mud- 
torrents have been very numerous down the gorges of these 
; streams and on the intervening plateaus. Some of these flows 
i have been due to Ihe breaking of the temporary dams caused by 
I the quantities of loose ash thrown across the stream during' 
the secondary outbursts, but the most destructive, with the 
I exception of the one oveiwhelbiLng the Guerin factory, have 
I been due to the saturation by rain of the accumulations of dust 
I on the inner and outer slopes of the crater rim, prodiieing' fluid 
I ' mfisses which have run down the slopes of the mountain and the 
I ' radial gorges with the destructiveness of avalanches. 

I The electrical displays in connection with each of the great 
I outbursts were on the grandest possible scale. Such displays 
: characterised the eruption of La Sonfrifere in 1S12 accordrag to* 
I contemporary reports - 
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The author and Mr. Curtis spent four nights (June 17-21) 
at ^orne Rouge, and viMted the crnler on June iS and 20 
They, felt then and told the people that there was great danger 
to tqe .town in case of succeeding great eruptions, and they saw 
no reason to suppose that the activity uf the volcano was lessen- 
ing. It was evident that, if the inner cOne kept on increasing in 
height until it considerably overtopped ihe eastern nm, or, if 
the greater aclivily shifted to the eastern vent within the crater 
and behind the wall formed by the inner cone, the great south- 
western gash and Us cliffs on the north would lose theirdirective 
influence, and the force of the explosions would be expended 
radially in all direciions. The early telegraphic reports of the 
eruption of August 30 stated that the remaini of Morne 
Lacroix had been blown away, which indicated lhat the 
violent aclivily had shifted to ihe east Later and authentic 
reports by Prof, Heilprin made it clear Lhat Morne Lacroix had 
not suffered much additional damage, and his photographs 
taken after that eruption show the top of the inner cone well 
above the crater rim Hence the former supposition cited 
above proved to be correct. 


PRIZES PROPOSED BY THE ACADEMY OF 
SCIENCES FOR THE YEAR 1903. 

TN geometry, the Krancttur Prize (looo fr. ) is offered for 
^ discoveries or works useful to the progress of pure or applied 
mathematics ; the Puncclet Prize (2000 fr ) for similar work done 
during the ten years preceding the award ; and the (Jrand Prize 
of the Mathematical Sciences (jooo fr. ) 

In mechanics, the extraordinary Prize nf 6000 francs for work 
tending I'd increase ihe efficiency of the French naval forces ; the 
Montyun Prize (700 fr ) for inventing or perfeciing instruments 
valuable in the mechanical arts , the Plumey Prize (2500 fr ) 
for improvements in connection with steam engines , and the 
Fourneyron Prize (icxx>fr.) for a iheoreiical or experimental 
study of steam turbines. 

In astronomy, the Pierre Guzman Prize (loo.ooofr.) for finding 
a means of communicating with any planet other than Mars , 
the Lalande Prize (540 fr.) for the most interesting memoir or 
observation valuable to the progress of astronomy ; the Valz 
Prize (460 fr ) and the G de Pont^oulant Prize (700 fr.) for 
similar work. 

In physics, the Hubert Prize (1000 fr ) for the author of the 
best treatise or most useful discovery fur the commercial or 
practitel use of electricity ; the Hughes Prize (250c fr ) for the 
best discovery or work contributing ro the progress of physics ; 
the Gaston Plants Prize (3000 fr.) for an important discovery or 
invention in the field of electricity 

In statistics, a Moncyon Prize (500 fr ) for a work on French 
staiistics, 

In chemistry, the Jecker Prize (10,000 fr ) for work in 
organic chemistry, and the LaCnze Prize (10,000 fr ) 

In mineralogy and geolngy, the Delesse Prize (1400 fr. ) for a 
work bearing on geological or mineralngical science. 

In physical geography, the Gay Piizc (2500 fr ) for a work 
having fur its end ihe determination, as precisely as possible, of 
a senes of geograpbical positions in a French colony. 

In botany, the Grand Pnze of the Physical Sciences (jooo fr ) 
for a research on the various modes of formation and develop- 
ment of ihp eg^ in the Ascomyceles and the Basidiorayceies , 
the Bordin .Prize (3000 fr.) to demonstrate, by a study of 
numerous and varied types, the generality of the phenomenon of 
double ferulisation, or digamy, in the Angiusperms ; the De^- 
mazi^res Prize (1600 fr) for the best work published in the 
course nf the preceding year on Cryptogams , the Montagne Prize 
(1500 fr,) for work on the anatomy, physiology, development 
or description of the lower Cryptogams ; the Thore Prize (200 fr. ) 
for a Work on the cellular Cryptogams of Europe. 

In rural economy, the Bigot de Momgues Prize (1700 fr ) 
for any work tending to forward the pi ogress of French | 
agrlculiure. 

In anatomy and zoology, the Savigny Prize (1300 fr,) for the 
assistance of youn^ travelling zoologists with especial reference 
to the study of the invertebrate animals of Egypt and Syria y the 
Da Gama Machado Pnze (isoo fr.) for the best memoir on the 
coloured portions of the tegumentary system of animals. 

In menicine and surgery, a Montyon Prize, three prizes of | 
2500 fr and three mentions of 1500 fr. for discoveries or inven- 1 
tions relating to the improvement of medicine or surgery ; the 
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Barbier Prize (2000 fr. ) for a discovery in medical, surgical or 
pharmaceutical science or in bolany uf curative value , the 
Bryant I’nzc (lou,ooo fr ) fur ihe discn\Lry of a i idical cure for 
Asiatic cliulera, or lor puinling om ibc c.tu^e^ ol ihc disease so 
that preventive measures leading lo ilie endicaiion of the 
diseR«iHcan be carried out , ihe (jodard I'n/e (icoo fr ) for the 
best memoir on the anatomy, physiolo{;v nnd paihology of the 
genitourinary organs, ihe Lallemand Prize ( 1800 fr ) for the 
encouragement of woik on the nervous system , ihe llaron 
Larrey Pn/e (750 fr ) for a work trealing of medicine, surgery 
nr military hygiene, the Bellion Pnze (1400 (r ) , ihe Mfge 
Prize (lo.oou fr ); the Chaussicr I’n/c (10,000 fr ) for ilie best 
book or memoir which has .appeared during the last four years on 
legal or practical medicine 

In physiology, a Montyon Pnze (750 fr ) for researches in ex- 
perimental physiology , the Phihpeaux ]hi/e(90O fr ) for similar 
work , the Pourat Pnze (1000 fr ) for q memoir on the acliun of 
high frequency currents on the phenomena of life 

Other general prizes offered include ihe Binoux Prize (2000 
fr.) for work on the history of science , Montyon Prizes (2500 
fr and 1500 fr ) for ihe discovery of any means rendering a 
dangerou::i iradc less unhealthy; the Wilde Prize (4000 fr ) for 
a discovery or woik on astronomy, physics, chemistry, 
mineralngy, geology or experimental mechanics; the Tchihal- 
clief Prize 130CO fr } for the encouragement of exploration In 
Asia by naiuialists ; the Cuvier Prize (1500 fr ), ihe Parkin 
Prize (3400 fr ) ; the Petit D’Ormoy Pnze (two piizes of 
10,000 fr.), one lor pure or applied maLhemniics and the other 
for work in natural science the Boileau Prize (130O fr ) for 
researches in hydraulics , the Estrade Delcros Pn/e i^Socx) fr ); 
the Cahours Prize (3000 fr ) for the encouragement of young 
promising chemists , the Saintour Pn/e (jooo fr ) ; the Trc- 
mont Prize (1100 fr ) , and iheGegner Pnze (j8do fr ), 

Of these, the prizes bearing the names of Pierre (juzman, 
Lalande, La Caze, Hclesse, Dcsmazicres, Wilde and Parkin are 
expressly Slated lo be cFTercd without distinction of nationality, 


LONDON CONFERENCE OF SCIENCE 
TEACHERS, 

'"PHE fifth annual conference of science teacher<i arranged by 
^ Dr Kimmins in connection wiih the Technical Etliicaiion 
Board of the London County Council was held at the S mih- 
Western Polytechnic, Chelsea, on January 9 and 10 There 
was a larger attendance than in any previous year, between 
lour and five hundred teachers and others accepting invitations 
lo be present. Adopting the admirable praclice of former 
meetings of selecting fur consideration a subject which during 
the preceding year has been speciully receiving ailcniion m the 
educational world, arrangen.ents wire made lo give the whole 
ol the fiist two sessions lo a discussion on ihe leaching of 
elementary matheiiialics, more c'^pecially the insiructiun in ele- 
mentary geometry, and ihc inUiest manilesleci in the subject 
hilly justified the choice The ihird inecimg whs devnud to 
the leaching of bolany m school', and colleges, and ihe la^L to 
methods of illustrating the instruction m chemiairy by Icciure 
exjp«nnienTs. 

The customary invitation m learhcrs of science to send for 
exhibition during the confermce hume made app iraiU'^, drsigned 
by Lhemselvea to simplify ih< ir inNiruciiun, was n<>l ihi- year 
responded to with any heBrMnes«. Eiaving on [ine v,ule the 
ciihibits oftheslafTof the Suuih- Wi '-icrn PulyUchntc, ihi puces 
of appRralii'<on view wtie lew in number ami in no wh) n mui k.ihle 
for the ingenuity displayed, Ai ihe "ame nniL, itie i xprr nirnts 
in plant phjsiulogy arraiigMl by Mr U M I iiry, 1 the 
Chelsea Pcilyiechnic, to illu-'irnie his paper ni ifu ihinl nneiing, 
were well lalculated In slmw leU' her'. ul ho> no how ihe 
odds nnd tnd^ of everyday life cliu bt uiilised in the ex peri- 
mental lllu^lrallu^ of science lessons 

TAg Ttaih^g of Giometry, 

The chairman of the Technical Education Buird of the 
London C^'Unly Council, Mr Ward, presided at ihe uprning 
meeting, and nfier emphasising the value ol conferences lo 
teachers, contrasted Geiman and Flnglish systems uf tducaiion , 
he based his hopes for the future cpf Englnli educaHun on a 
combination of the excellences of German mrihods woh ihe 
clB>iticity BTid uriginality which characterise cducaiinn in ihis 
country 
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Sir Wlllum AniOD, pAilInmenlary Secretary of the Board of 
Education, took the chair at the afternoon meeting of the first 
day He confessed that, having been educated in the dark 
ages, when science and mathematics found but a small place— or 
perhaps he should more strictly say when milhemalics had but a 
small place and science had no place at all- in the curriculum of 
the puDlic schools, he came to listen with a perfectly unprejudiced 
mind to the discussion. After all, a comparison of varioui 
melhodi of teaching seemed to him to be for practical purposes 
ai faiuable as anything that could be done in ihe way of the 
training of the teacher. A grain of practice was worth a much 
larger proportion of theory, and it must be of great value to 
hear men who had been successfully engaged in teachin|v explain 
ihe difficulties of their subjects and the modes in which (hey 
brought their minds to bear upon the minds of those who had 
to be taught. The great secret of leaching was to bring their 
minds into immediate contact with the mind of the learner 
. and to impart to him what they knew and (he processes by whidh 
they learned it. 

In the morning, papers were read by Mr Usherwood, on the 
experimental method in geometry, and by Mr. Frank Castle, on 
the teaching of workshop maihemaiics Mr. Usherwood 
related his experiences of teaching geometry to boys beginning 
the subject on a praciical inductive plan, and advocated the use 
of paper-folding and similar expedients as means of encouraging 
the pupiTs lelf activiiy. Mr. Castle enumerated some of the 
shortcomings of the education given in the great public schools, 
and traced them to the rigid, iron-bound nature of the prevailing 
system. He referred to recent changes in the syllabuses of 
many public examinations as a hopeful sign that methods of 
mathematical instruction were becoming less academic and more 
suited to the practical needs of the present day The subse- 
-quent discussion, in which the Rev T. W. Sharpe, Dr. Iloffert, 
Mr. C* W. Bourne and others took part, showed that the work 
which ha^ been accomplished by the committees of the British 
Aasociation and of the Mathematical Association, m the direction 
-of rationalising mathematical instruction, is, on (he whole, 
meeting with the approval of practical teachers 

At the afternoon meeting, addresses on ihe teaching of 
geometry were delivered by Messrs. S O Andrews, W D. 
£ggar and A. W Siddons Mr. Eggar said that the first object 
in the choice of exercises for a young boy beginning the study of 
geometry w'as 10 instil notions of lines, points, angles, areas, 
volumes and similar subjects, and this was best accomplished by 
simple measurement. A dUcuasion followed during which Mr 
-Gerrans, referring to the recent changes in the mathematical 
requirements for university examinations, said that the universi- 
ties had in the paat deferred such alterations because of their 
-doubt as to whether the schools were ready for change, 

Rati<mal InsIrucUon in S a/arty 

The third meeting, under the presidency of Prof. Farmer, 
F.R-S , was devoted to a consideration of the methods of 
botanical teaching. During the course of his remarks. Prof 
Farmer raid that, examinaiion syllabuses noiwiihsranding, the 
beat way was to study a small part of the subject thoroughly and 
in all their instruction to help their sludenis to think. Too 
little attention, he thought, was given to the economic aspects 
of the subject. He advocated a careful examination of the 
s-easons., for example, of ihe peculiar conditions of the distribu- 
•tioD of vegetation under beech and pine trees, and pointed out that 
such promems would lead to the discovery of the effects exerted 
by lignt, soil and other influences on growth. The cHect of grass 
in an apple orchard was also instanced, and the information 
which,eould be obtained from the study of this problem in lead- 
ing to an apprecialion of the interaction of the grass growth in 
the matter of drainage and the supply of oxygen was painted 
out. Prof. Farmer gave an interesting example of what he 
called a '* museum of roiimanngement,'’ in the case of a larch 

J ilantaiion which had been planted on a mountain-side, though 
t should have been well known that the larch is a deep-roqted 
plant. 

Two papers were read, one by Miss Lilian Clarke, on the 
rational teaching of botany, and the other by Mr- Lacey, on 
expen mental plant physiology. Miss Clarke, in a preeminently 
practical paper, deScribedEow, by experiments m the laboratory 
and school-garden at James Allen’s school, Dulwich, she has 
succeeded in making botany an interesting and educAtional 
subject of study for girls. She explained that though lu the 
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past Ihis Hcrk has been somewhat in abejance m the winter, 
they hoped in the future to be able, owing to the provision by 
the London Technical Education Board of a botanical labor- 
atory, to be able to pursue the work without a break through- 
out the year. Mr Lacey concerned himself more with ihe 
work of advanced htudent«. He described numerous experiments, 
illustrated by an excellent series of lantern slides, to show how 
lessons in botany may be made more valuable by the utillialinn 
nf the common objects of ordinary life in the experimental work 
The slides of botanical objects under the microscope which he 
also showed were of particular value to teachers in demon- 
strating how easy it is to supply the student with graphic lllu!i- 
trations of the objects of his study. The informative nature of 
the papers led to questions from the audience rather than a 
discussion 

/'/iff Art qJ Illustrating Teaching. 

The last meeling, at W'hich Prof. Callendar, F.R S., presided, 
was taken up with a consideration of the methods of illuatraiing 
lectures by experimenis and lantern slides In introducing the 
speakers, Prof. Callendar insisted on ihe importance of experi- 
menlal woik in the lenchirg of physics and chemistry, and 
referrrd to ihe diflerence between experiments suitable for per- 
formance by the student and those necessary to illustrate the 
lectures of the teachers Two addresses were given, one by 
Mr. (> S. Newth, on eKperimenlal illustration in the teaching 
of chemistry, and (he oiher by Mr Harold Busbridge, on tht 
making of lantern slides. Mr Newih, before proceeding to 
perform certain typical experiments, criticised in some par- 
ticulars what IS commonly known as the heuristic method of 
leaching, and complained that in important respects it milled 
ihe pupil and gave him wrong ideas as to the nature of the 
great generalisations called chemical laws In the selection of 
experiments, he said, the teacher should choose those only which 
are realjy illumiimiive and never introduce one merely because 
it is amusing. Mr. Ncwih also gave invaluable hints rn 
teachers as to how to avoid failure in iheir experiments* The 
expenmenls performed were well chosen and invariably met 
with Ihe success which Mr. Newth’s well-known manipulative 
dexterity led the audience to expect 

Mr. Busbridge provided teachers with practical assistance in 
the art of making lantern slides at a small cost. He left on one 
' Side all photographic methods and confined his attention to the 
I elucidation of simple ex|)«dientB which could be utilised by a 
teacher with very little experience of laboratory methods. In 
! a short discussion which lollowed, Dr. lloflert referred to an 
Important consideration if the experimental illustration of the 
orainary teacher of science m schools is to Ijc improved, that is, 
the diminution of his duties if time enough is to be provided for 
him to prepare good, suitable lecture experiment!. Ai Dr 
Huflertsaid, it is unreasonable to expect the science mofiler to 
add to his already arduous work by slaying after BClihbl hours 
to prepare experiments All science masters phould be giVen 
time enough during the hourn in which ihe school 1| Dp6a in 
vPhich to prepare the csperimenls necessary for satiMactory 
lessons in science A. T S 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

It is reported that the Italian Minister of Public Inilfuction 
has authorised the estalilishment of a post-graduate achojl of 
hygiene and medical jurisprudence in connection with (he 
University of Turin 

Al University College, London, Mr. V. H Blackman will 
give a course of about six demonstrative lecturei on micro- 
scopical technique m botany on Mondays during the current 
term, commencing Monday, January 19, at 4 p.m. 

The Daily states that the late Mr F. J Quick, of EUham, 
and Trinity Hall, Cambridge, left hiB residuary estate Lu the 
University of Cambridge in trust, to apply the income^ in pro- 
moting the study of vegetable and animal biology, for which 
purpose the university will probably eventually receive between 
50,000/ and 60,000/. 

At a meeting last week of the Liverpool School of Tropical 
Medicine, it was announced that since the previous meeting 
10,000/. had been collected or promised towards fbondlng a 
chair of tropical medicine in University College, Liverpool, 
which had been accepted by the college authorities. Major 
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RofS hM been elected to the chair, and his title will be the Sir 
Alfred Jones profeMor of tropical medicine. Dr. J. W. W. 
Stephens bas b«en elected to the Walter Myers lectureship in 
tropical medicine 

At the last Tneetin^r of the Lancaster Town Council, we 
learn from the Lancaster Observer^ a letter was read from Prof, 
Percy Frankland, F K.S , addressed to the principal of the 
Storey Institute, in which he announces his intention of giving 
to the Institute a sum of one hundred pounds to be devoted to 
the purposes of a “ Frankland Prize"’ for chemistry, whereby 
the memory of his late father, Sir Edward Frankland, may be 
perpetuated in Lancaster, in which town he received his 
eduoalioQ and spent the early years of his life 

A NEW Technical College, the building of winch has been 
completed at a cost of about 50,000/ , was opened at Wigan on 
Monday Mr R B Haldane, K C , T , delivered an 
address, in which he said they had, through ihc enterprise of a 
few public-ipirited people, established an intiiluiion which 
woula take Its place in that great organic structure of the national 
education which was slowly being built up Referring to the 
question whether charters should be given to establish teaching 
universities in Manchester and Liverpool, Mr Haldane said 
he was quite sure that, if not in a few weeks, at least in a few 
years, they would see those great centres of academic learning 
*n full force, with full distinction of university power and 
stature 

In November last, Prof Schmidt accompan ed the German 
Emperor to England, and went to Oxford to investigate the 
details of the Rhodes scholarships Tie has just rejiorled the 
results of his conference with the Oafnid auihoruie^ to the 
Kaiser. The Berlin correspondent of the Daily Mail reports 
that in an interview Prof Schmidt remarked — “The German 
(lovernmenl unreservedly acknowledges the great value of the 
Rhodes scholarships, and will do its utmost to assist German 
students to avail themselves of them Vou may stale that the 
prospects of our accepting the scholarships are altogether 
lavourable There are no fundamental difliculiies whatever in the 
way. Nothing but the difference between German and English 
university requirements suggests possible obstacles, the pre- 
paratory education of (lerman students being so far in 
advance.’' 

A'l the annual dinner of the Bristol University College Colston 
Society on Tuesday, Sir J. Crichton Browne, who was the prin- 
cipal guest, alluded to the subject of local universities lie said 
objections to universities were futile in consideration of the 
educational needs of ihc hour What was wanted was not a 
lot of provincial universities, but a group of national English 
universities, which should collectively meet the higher educa- 
tional wants of the country as a whole Each unixersity should 
have instructive lealuresof its own, each adapted to its environ 
ment, but all BU|>plying the best inilructinns, ihe highest culture 
and the finest discipline of the day If Liverpool obtained the 
charter it sought, they would inevitably have modern universities 
in Manchester, Leeds, Durham, and Cardiff, and Bristol 
should not be content to be left out in the cold It seemed 
inevitable that there would he a great extension of the university 
System in England , and there was no need to be afraid of 
going too far lor some time to come, especially when one in 520 
went now to Scotch universities, whereas only one in 5000 went 
to universities in England 

Tuk development of higher education in the United Stales 
continues rapidly The registrar of Columbia University, Mr 
Rudolf Tomoo, contributes to a recent number of Si tetter certain 
imercBting university registration statistics which reveal that 
the opening of each new academic year shows a marked ad- 
vance over the IsKst The slaiistics are those of the beginning 
of November of last year, and deal with eighteen of the leading 
American universUiea. For the session preceding that with 
which the statistics deal, the relative rank of the seventeen 
leading universities on the basis uf total enrolment was as 
follows ; — Harvard, Columbia, Michigan, Chicago, California, 
Minnesota, Cornell, Wisconsin, Yale, Pennsylvania, North- 
weitcrn, Indiana, Nebraska, Missouri, Princeton, Leland 
Stanford and Johns Hopkins. If the students attending 
courses for teachers are counted, the total number for Harvard 
if 5468 and that for Columbia 5352 Chicago has had a con- 
siderable Increase of students, and in Mr, Tombo’s table rank^i 
third, with 41296. Syracuse, which is included in the table for 


the first lime, has a larger enrolment than Indiana The leach- 
ing stuff at Harvard numbers 533, at Columbia 504, and at 
the Johns Hopkins Universiiy, where the total number of 
siudcnts is only 66g, there are 147 teacher', of dilLrent grades, 
Indiana seems to have the smallest staff, viz 65 teachers for 
1648 students 

The Senate of the University of London has adopted a 
scheme for the inspection of schools and for a school leaving 
examination in connection with which school-leaving cerLificates 
will be awarded The purpose of the scheme la to secure that 
ihe new certificate shall admit the holder as a matriculated 
student of the University without further examination at the 
age of sixteen years, and that schools shall have freedom m 
the selcctron ot the subjects of study pursued by I heir pupils 
Fur pupils only able to attain the nL-cessary standard in some, but 
not all, of ihe subjects required for the school leaving ceriificate, 
their attainments will be set out on a school record Oppor 
tunily will he afforded to the more rnpable pupils of obtaining 
credit for advanced work As the course of study pursued by a 
pupil at school, his age, the iieriod during which he has attended 
school, the subjects m which he has reached the standard 
rer^uired by the University, ,ind also any form of manual, 
ariislic or technical shil will he set out on ihe record, it should 
become a valuable testimonial to the pupil on entering life In 
order to maintain the same slamlard for the matriculation, 
examination and the school-leaving examination, the University 
proposes to appoint a small hoarif of inspectors, consisting of 
persons of disiinclion and Iirge teaching experience, who will 
act as moderators for the malriculation examination and be 
responsible for maintaining the standard of the school leaving 
Certificate 


SOCIETIES AND ACADEMIES 

London 

Royal Society, November 20, 1902— “On the Correla- 
tion of the Menial and I'hysical Characters in Man ’* Part 11 
By Alice Lae, D Sc , Mane \ Leweni, B A , and Karl 

Peareon, 1 ' R S 

In a second paper on this subject read before the Royal 
Society, the following conclusion'' were reached — 

In order to meet an objtciion raised at the discussion on the 
first paper, the correlations were found, for the Cambridge 
graduates, between 

(1) IntelligencL and the ratio of h^^l 

^ ^ stature 

, , T ,, 1 .V . , breadth of head 

(2) Intelligence and the ratio - - , 


both of these results came out even smaller than the correlations 
of intelligence and absolute Iiead measurements 

The correlation between auricular height and intelligence in 
school hoys was found to be insen‘*ible The 'slatemt-nl made 
by MM. Vaschide and Pelletier in Llie Coin/'ffs jctrrfrs that 
there is a correlation in this case appears to be bised uu meagre 
material and defective method 

The cnrreUiions between intulligence .and ti) strength of 
pull, (2) strength of squeeze, long sight are all negative, 
that m, the honours men have less strength and shorter sight 
than the pass men, but here Kgain all these values are less than 
the probable errorii, and consequently no weight can really be 
attached to them individually 

‘ The correlation between intelligence and weight is slightly 
larger than Ihe probable error 

The correlations of intelligence with 

(I) The ratio'*""'!!*, 
suture 


(1) 

( 3 ) 


The ratio 
The ratio 


weight 

(Alalure)“* 

weight 

(staluie)^ 


were found indirectly by fonnuUc, and (0 was also found 
directly ; here again the results are of the same insignificant 
character as when absolute weights are taken. 

Summing up the results ol the calculations baaed on the 
Cambridge measQfemcntSi we come to the conclusion that the 
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bonoun men Art BUgbtlv b«avler» have ilighily longtr and 
broader headsf are not quite aa tall or ai atroog ai the poll men, 
and aie Blighily more ahorMighted 
In no CBM, hou/ever, is (he correlation auRficiently larf^ to 
enable ub to group the honours men as a differentiated physical 
dau or to predict the intellectual capacity from the physical 
charactcTB of the IndivklaBl. 

From the school measurementB, the relation nas investigated 
of athletics to health and lo Intelligence , there vraa found to be 
a aensiblep but not marked, correlation between good health 
and intelligence j a marked correlation (0*4570) between good 
health and athletics, and a corfclatlon ot 0*2133 between 
intelligence and athletics 

Thua, while the intelligent are only slightly the more healthy, 
the athletic are notably the more healthy and are conaiderably 
more Intelligent than the non-athletic. 

It was found also that the athletic are the more popular and 
the more noisyp and tend to quick rather than to sullen temper. 
So far as the athletic character in the school-boy enables us to 
form a general rstimate, the expressions "flannelled fool at the 
wicket” and "muddied oaf at the goal” seem hardly warranted 
Mathematical Society, January 8.— Dr. Hobson, vice- 
president, in the chair. — Dr. Larmor described the origin and 
pTOgreu of the movement for presenting lo Mr R. Tucker a 

S ermanent mark of appreciation of his services to the Society 
uring his long tenure of the office of honorary secretary. The 
presentation was made by ihe'chairman — The following papers 
were communicated <— Prof. A Lodco, Note on a method of 
representing imaginary points by real points in a plane. There 
is a (2, 2) correspondence of pairs of imaginary points, repre- 
sentH by conjugate imaginary coordinates, with pairs of real 
points When the straight line joining the pair of imaginary 
points IB real, the straight line joining the corresponding pair 
of real points cuts it at right angles. Examples of the appli- 
cation of the method to problems relating lo conics were shown. 
— Dr J. Larmor, On the mathematical expression of the 
principle of Huj^ens The paper contains a direct intuitive 
proof of the integral formula put forward by Kirchhoff as the 
analytical expression of HuygenV principle The prrHif is based 
on a method, nnalrigous to that used by Green m the theory of 
potential, for determining, by mc.ina of its singularities, a 
function which satisfies Ihe characlerutic dilfereniial equation 
of wave propagation Extensions of the same method to the 
conduction of heal in crystals and to electric waves are given 
The redundancy of the data In Kirchhoff' formula is noted, 
and a comparison is made of the merits of this formula and of a 
well-known integral formula given by Poisson, considered as 
possible faundalions for the principle of Huygens — Prof 
A E, H Love, Wave motions with discontinuities at wave- 
fronts. It IS shown that when the wave motion is repreMnted by 
means of a function which is not iLself discontinuous at the 
front or rear of an advancing wave, the validity of the 
integral formulae giverr by Poisson and Kicchhofi for the repre- 
sentation of the f^uncLion is not impaired by a discontinuity in 
the differential coefficients of the function at ihc front or rear of 
the wave. Cerlain classes of waves admit of being resolved into 
Bcries of pulses, propagated mdepcndenily of each other, the 
front and rear of a pulse being nodal wave-fronts presenting 
diocontinultics of this type This is the case for spherical 
DUnd waves and for electric waves of certain kinds. The paper 
contains a new explanation of the approximately rectilinear 
character of the propagation of light, according to which this 
character does not depend upon the periodici^ of the waves, but 
upon the existence of a senes of nodal wave-fronts. ~Dr. H. F. 
ikwitvr, Of functions of several variables The paper is coocerned 
with the problem of expressing a function of several variables. 
Without esoential singularities at points where the variables are 
finite, as a quotient of two integral funettons. If / is the num- 
ber of Qpmplex variables, the integral functions can be repre- 
MDtcd by integrah taken through (2^ - i)- fold domains which 
are bounded by (2/ 2)-fold loci The domains of convergence 
of multiple power series are diKussed, and the question of the 
existence of uries of simpler funciions capable of representing 
multi periodic functions without finite essential singularities is 
considered. — Mi. W H Youns, On non unifoim convergence 
and the term term integration of series. The cam of 
term by term integration considered in' the paper is the 
most general possible, Incl^ntally, the most general diatribation 
of the points of non-umforidcorivergence of a series of polnt^wise 
diBConiinuoui (unctions the sum Of which Is at most poinbwise 
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diBOontinuous la* found, — Frob L. E. DlwNwon, ^newtional 
relations for the abstract gioup simply isomorphic with the linear 
fractional group in the Galnis field [s'*]. — Uev F H. JawItMHt, 
Series connected with the enumeraiinn of partitions (Mcond 
paper). — Prof W, S. Burnside, (i) On the Jacobian of two 
binary quantici considered geomeiricuLly, (2) On the resolution 
of some skew invariants of binary quantics into their factors In 
tcffnlB of their roots — Mr. J Brill, On the minors of a slcew 
symmeincal determinant. 

Geological Society, December 1 7, 1902. — Prof C, Lap- 
worth, F R S., president, in the chair. — Note on the magnetite- 
mines near Cogne (Graian Alps), by Prof. T G Bonnwy, 
F R S These mines are situated in the Val de Cogne, one of 
the larger tributaries to ihe Val d' Aosta from ihe Graian Alps. 
At Filon Licnne, the mass of magnetite is probably about 60 or 
90 feet thick and some five times as long. At the Filon Larsine, 
the mass apparently is not nearly ao thick. The ore is a pure 
magnetite, jointed like a serpentine, a thin fiteaiiiic film beitig 
often present on the faces At both localities, the magnetite is 
found to pass rapidly into an ordinary serpentine, the iransiLinnal 
rock being a serpenUnised variety of cumberlandite The 
serpentine is intercalated between two masses of calc-mica- 
SchistR, with which green schists (nctinoluic) are as usual 
associated, no doubt inirusively. The author discusses the 
relations of the magnetite and serpentine, which, in his opinion, 
indicate that a magnelitic must have been separated from a 
pendouc magma at some considerable depth below the surface, 
and the former, when nearly or quite solid, must have been 
brought up, fragment-Iike, the latter ; as in the case of 
metallic iron and basalt at Ovifak (Greenland). — The elk {Akes 
machiis^ Gray) in the Thames Valley, by Mr. Edwin T Nawton, 
F R.S. During the consi ruction of the Staines reservoirs, some 
mammalian remains were obtained from the alluvium of ihe 
Wrayabury River, near the Thames at Youvenev, and Ihe author 
has recognised among them the skull and anilers, with other 
parts of the skeleton, of a irue elk \,Akes mackhs). These are 
described. Il appears that Alxes marh/is has been frequently 
found in peaty deposits in many parts of Great Britain and 01 
the continent of Europe, but never in Britain in association wiih 
the mammoth ; and it seems probable tliat m Europe and North 
America it was a rare animal in Pleistocene Limes, if indeed it 
was present before the close of that period — Observafions on 
ihc Tiree marble, wilh notes on olhcra from Iona, by Mr 
Ananda K OeomArwawAmy. The gneiss near Balephetn<ih 
has a general south-westerly and north-easterly trend, and the 
limestone occurs in it as lenlicles Descriptions of the varieties 
of the limestone m this localily are given The inclusions 
comprise those of gneiss containing quarts, felspars, hornblende, 
augite, scapolite and sphene as characteriiiic minerals, and 
mineral-aggregates consisting of sahlitc, coccolitc, scapolite, 
sphene, apatiie, calcile and mica The contact-phenomena are 
not specially well displayed. The dynamic phenomena include 
the rounding of the minerals and the formation of "augen ” 
The carbonates are present as a fine-grained granular matrix 
Although there are exceptions, gneiss-inclusiohs and mineral 
aggregates have usually been protected from the effects of 
extreme pressure. The description of minerals includes car- 
bonates, pyroxene, amphibole, forstente, scapolite, sphene, 
mica, apatite and spinel Various marbles are described from 
Iona, where they are associated with aclinolite- felspar schists 
and others; they are included in the gneiss. 

Manchester. 

Literary and PhiJoBophical Society, January 6. — Mr. 
Charles Bailey, president, in the chair. — Prof. F. £. Wwlne 
gave an account of some of the botanical features of Western 
America. He began with a description of some of the work 
done at the experimenial farms, and mentioned that Dr 
Saunders, of the Experimental Station at Ottawa, had been able 
to obtain a hybnd Iretween the Siberian crab-apple and a larger 
apple, which was able to grow and fruit freely in Manitoba, He 
then desenbed the vegetation of the Rockies and the Selkirks, 
and pointed out the gradual change in vegetation in passing on 
to Californio. 

Dublin. 

Royal Dublin Society, December 16, 1902.— Prof. 

W. E. Thrift in the chair. — On the conaervation of mats, 
by J. Joly, F.K.S ^An account of preliminary cxpeii- 
menti mode with a view to find if a moss change attended 
auch physical tronsformationi os formed the Babj.xt of Herr 
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li«)FdiveiMef'i recent experimenls. The reading subttancee 
MB BUipended rreely, hut in separate veswli, at one 
extremity of a torsion balance the beam of which lies m the 
inerldisilY and at noun or midnight the reaction is started by 
contrivances described in the paper A dellection of the beam 
is looked for, or a change in ita angular velocity, A lo^s or gain , 

mass involves the energy as lociated with the inertia of matter 
moving with the earth's velocity, and on the assumpLion either 
that the momentum or kinetic energy is conserved, ihe possi- 
bility arises that a mechanical eHTect on the whole mass may 
become apparent. The results so Tar are negilive, that 
is, no gross mechanical effect his been obtiineil If such 
exists, it IS not of a magnitude corresponding to ihe weight- 
change observed by Ileydweiller Several of Ileydweiller’s 
reactions were repeated, The method of ol)<]ervaiiun is being 
improved. — Improved polarising vertical illuminator, by J 
Joly, F R S. This is an improvement on a method previously 
described by the author of observing sections of transparent 
rock-forming minerals by light which has been twice trans- 
mitted through the section, ihe object being to increase the 
colour differences due to birefringence and so increase the 
discriminative value of the plienamena —Prof T Johnson 
exhibited specimens of swede-rot, due to Pnonia, received irom 
County Down and not hitherto observed in Ireland, The 
fungus agrees in itg characters willi Phoma Braanae, Thuin , 
cnufiini^ a rot of fodder cabbages in France It appears iden- 
tical, including the pink colour associa'ed with the comdia 
escaping from the pycnidia, with the Phoma described by 
Potteraa causing a turnip rot in the north of LngUnd. 

Royal Irish Academy, fanuary 12 —Prof. Atkinson, 
president, in the chair — Prof C, J Joly read a paper on ihc 
4]Uidralic screw system a study of a family of ijuidratic 
complexes He believes that the memoir contains a fairly full 
account of the arrangement of the screws in this important 
family, The method employed is that indicated in the author’s 
note QH systenqis of rays in the appendix to the new edition 
of Hajnilton’s “ Elements of (Jualerniuns " 

EniNbUKOH 

Royal Society, December 15, 1902.— Dr Munro in the 
chair — Prof James Walker and Mr A J Robertson com- 
municated a paper on Ireezing-point depression in electrolytic 
solutions The interest of the paper lay in the method adopted 
and in the great delicacy of manipulation required. In nil 
experimental attempts to measure the freeeing-point depression 
of solutions, the divergence of the actually observed temperature 
IS known to depend upon the difference between the true 
freezing point and the “convergence temperature,’' and on the 
rate at which ice is formed or dissolved The true freezing- 
point will be registered if either the convergence temperature 
and the true equilibnum temperature are ideniical, or the rate 
of formation or fusion of ice infinitely great Tne expenmenial 
method adopted was that suggested by the latter condition 
For a given quantity of soluiion, the more ice taken and the 
hoer its division the more rapidly will the equilibrium remper&- 
ture be restored after any disturbance, and the more closely 
will the apparent and true freezing points coincide In the 
experiments described, the quantity of ice used was never less 
than 12 per cent, of the weight of the solution. The concen- 
tration of the solution was determined immediately after the 
determination of the freezing-point depression by filtering off a 
quantity of the liquid and analysing il A complete experiment 
consisted in first determining these quantities for an approxi- 
mately decinormal solution of acetic acid, and immediately 
thereafter the same magnitudes for a solution of a good electro- 
lyte of approximately the same freezing point The validity of 
the method was first tested by experiments with malonic acid 
which obeys Ostwald’s dilution law; and then freezing-point 
experiments were made on certain strong electrolytes for which 
previous observers had obtained results which were not accor- 
dant with the ionisation values obtained from the conductivities. 
Taking into account all the difHculties and disturbing factors in 
experiments of this kind, the authors conclude that ineir results 
tend to Increase confidence in the methods of exact cryoscopy — 
l^r. G, A OIbbon gave a preliminary statement as regards the 
condition of the blo^ in cyanosis He showed that the blood 
always of high speeifie gravity, while the amount of haemo- 
globin is incresjcd. The number of the red blood corpuscles is 
almost invarubly raised, sometlnies to a very great degree, and 
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the white blood corpuscles are usually increased to a consider- 
able extent The object of the communicauun was to sh<)w 
that, although in cyanoMs ihe different elements of the blOoil 
are increased throughout the whole vascular system, yet the 
increase is not uniform, as it is greatest in the veins, less in ihe 
capillaries and least in the arteries Some years ago, the author 
brought forward the hypothesis lhat this increase in the blood 
elements is compensatory and is produced by the lessened 
destruction of the blood in consequence of diminished oxygen- 
ation This explanation appears to be borne out by the lact 
that there is an increase in arteries, capillaries and veins, but 
the results of the preicni inve5Lig;ilion show that any method 
based upon the assumption of a uniform condition of the blood 
throughout the system is fallacious The concluding part <tf the 
paper was devoted to the effect of oxygen m cases of cyanosis, 
and the result of its employment thus far is to show that us 
effect upon the blood in cyanosis is inappreciable — Dr Olbaon 
also gave a lantern demonstration on cases of acromegaly and 
gigantism 

Paris 

Academy of Sciences, January 5 — W- Albert Gaudry in 
the chair. —Remarks on the composiiion of the gases from the 
fumeroles of Nfont Fulce, and on the oiigin of volcanic pheno- 
mena, by M. ArmandOautlar. — The results of the analyses oflhc 
gases from the volcanic fumeroles of Mont Fel^e recently made 
by M Moissan are compared with the analyses by ihe author 
of gases extracted from igneous rocks by healing to a red heat 
in a vacuum The gases are qualitatively the same and of 
similar composition quantitatively, and a theory of volcanic 
action is deduced from these conuderalions — A new examin- 
ation of the objections of M Leduc relating to the proportion of 
free hydrogen in air, by M Armand Qatitier, [t is held lhat 
M Leduc has not succeeded in answering the objections 
raised by the author in his last note, and m particular 
It IS pointed out that air which has passed over 10 centi- 
metres of red-hot copper jxide cannot be assumed to have 
been freed from all traces of combutilible gases, since a portion 
of the hydrogen and methane in the air eic ipe combus 
tion even after passing over three limes this length of 
glowing copper oxide. — On the use of the slereoscope in topo- 
graphy and in astronomy, by M le Colonel Lausaedati — On 
xonie facta of endomorphism observed in the runia o| Si Pierre. 
Martinique, by M A Lacroix. A description of the phen \ 
mena which have taken pUce on the contact of iron materials 
with fused silicates, and showing the facility with which a 
volcanic rock, accidentally fused and kept m contact with divers 
matenaU, attacks them and traniiforms them both chemically 
and niineralogically —On universal funclions n space, by M. A 
Korn, — On a new classification of the modes of nomographic 
representation of equations wilh any number of variables, by 
M Maurice d'Oeoffne. — A new method of tesung rails, by 
M Ch. Prdmont. Three modes of testing rails ore in actual 
use by extension, flexure under a statical charge, and Hi^xure 
by shock In the testing by flexure under a sudden 

load, which IS of the highest practical importance, it is 
assumed that the rails are homogeneous, a condilion which 
IS by no means fulhlled in practice, and it is tins 
want of homogeneity which is frequently the cause of the 
discordance between the results of the Inal and those of 
practice. A method of testing is deicnbed in which this defect 
IS avoided — On a plane representation of space and us applica- 
tion to graphical statics, by M B. Mayor. — On the dielectric 
cohesion of gases, by M. £ Bouty. When the pressure of the 
gas is of the order of some centimetres of mercury, the critical 
field necessary to overcome the dielectric cohesion of the gas is 
a linear function of the pressure ; at very low pressures, it is not 
the field, but the difTcrence of total potential corresponding to 
the thickness of the gaseous column which remains constant — 
On the statical work of muscle, by M. Charles H«nryi-^On 
the absolute value of the magnetic elements on January i, 
1903, by M. Th Moyraauii- A table is given showing the 
absolute values and secular variation of the magnetic elements 
at the Val-JoyeuK Observatory. —On the activity of gome^ 
salts of the rare earths as producing oxidation, by M.\ 
Andr 4 Job. A solution of cerous acetate, although per- ^ 
fectly stable towards air, rapidly oxidises a solution'^ 
of hydroquinone to quinhydrone. The acetate nf 
lanthanum behaves similarly, from which the conclusion i-. 
drawn lhat a peroxide of lanthanum must be capable of exist- 
ence. — On two new methods of syntbesis of the oxyphosphuiic 
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uidi, by M C Msrl^— On bromo isofiyroaiucic neid, hy 
M G OhAvann#. From tlie eiperimenlB deicnbed, Ic » 
probable that the eoiutituuon of IsopyromucJc acid remams still 
uncertain —On a cellular atructure in amorphona bodies, by 
M G tartaytf. The free surface of some suddenly cooled 
metals and some eollodlon films presents the appearance of a 
microscopic cellular tiame In some cases, each cell coniains a 
circular nucleus in relief — The oxidation of ammonia and 
amines by catalytic action, by M A thiIa^ The action of a 
red hot idationm wire on a mixture of amines and air has been 
studied { ID presence hf water, ammonia is transformed into a 
mixture of nitrate and nitrite, amines of the fatty series are 
decom nosed and giv< the separate oxidation products of the 
alcohol and ammonia, and in the case of the aromatic 
aminn the oxidation chiefly lakes place in the chains 
conlabilng alkyl groups — The diminution in the amount of 
lucUbin It) heated milks by MM Bordma and Sig de 
RMSkowahl Milk which has been sterilised by boiling over 
the naked flame or by heating at no in an autoclave, loses 
about one third of its lecithin, and it is possible that some of 
the digestive troubles traced to the use of sienbscd milk may 
be due to tl is cau$c —On the presence of Ubial kidneys and a 
phagocytal organ in the Diplopoda, by M L Brunts _ On a 
new ergometcFi by MM Th BImon and J Ch Rous \ 
descnption of a simple form of ergometer capable of measuring 
the work done by a muscle In the index finger — Coninbution 
to the study of locomotor reflexes, by M Maurice Philippaon 
— On the revivification of ihe heart The production ol beating 
of ihe human heart thirty hours after death by M A KuIIaBo 
T he heart removed from the body of an infant, aged ihree 
months, thirty hours after death Was submitted to an artificial 
circulation by the method of Laf^endoifr with warm Locke ■ 
solution saturated with oxygen l^e heart commenced to beat 
alter twenty minutes and the entire heart gave regular pulsalions 
for an hour —Researches on the physiology of the skin by MM 
N VpsMBhldp and Cl. Vurpsui — An earthquake at Smyrna, by 
M VMiiu 


DIARY OP SOCIETIES 

FRIDAY January i6 

Royal Ihstitution at g —Low Temperature Investiaationi Prof 
Deaar FRS 

EpiDXMfOLoGJCAL SocJEiY at B 30 — DjAcusMon on the Bearina of Oul 
breaks of Food Poi oning upon the Ltiology of Summer Diarrhir 
Opened by Dr Nawsholme 

TUESDAY January go 

Royal Institution at 5 —Physiology of Digestion Prof A Mac 
fadyen 

Zoological Society at 6 30 — Report on his Fapcduinn to Uganda 
I S buDGETT — On the tJrain of yasaltt and s me other OH W rid 
Monkeys F K fJ ddard F R S — On the Fishes collected f y Mr 
G L Haiea in Southern Cameroon G A Qoulenger F R S — On the 
AnaUiiuy of the Gephyrciin Phajcohsama teres n sp W K Huiion 

Society of Arts at fl — The Prnciplcii which should guide all Applied 
Art C F flodley a lu 

Royal Statistical Society at 3 — Tl e Finances of Federal Govern 
me n I for the U iied Kingdom Hon T A BraEiey 

Institution OP CivilKncinbers at B — D sssom pf/n^er an Elcctnc 
Auioinobiles H F Joel 


tVEDNESDAY January gi 

Chemical Society at 5 — ResearrhaB on S lli-nn Compounds Fart 

VJfi Interactions of SilkophenyUmide with Thlocarbami le J 
Emerson Reynolds — Fhenocycloheplcne F S Ripp ng and A E 
Hunter — (i) Oi he Re aiion between the Absorpliun Specira and the 
Chemical StrULlure of Corydaline Bcrbenne and other Alkal ids (a) 
The Abiorpiion Spectra of 1 audanine and Laudiinoxine in Relation to 
iheir Chemical Lonstitqi on J J JJobbie and A Lander — The 
Influence pf Molybdenum and Tungsten TrIoxides on the Specific Rota 
lions of I 1 nc tc Acid and Potauium i Lactate G G Henderson and 
J Prentice — Ffitimation of Eihyl Alcohol in Essences and Medicinal 
Preparations J E Thorpe ahd J Holmes - Carbon Monoxide as a 
Product of Con bustinn of the B mien Burner T E Thorpe —Deriva 
lives of ^ Rewrcyllc Acid and of Protocatech lie Ac d W H Perkin 
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RADIA TJON AND SPECTROSCOP V. 

Handduch dir Spectroscopie. Vol. ii. Von H Kayser. 
Pp. XI + 696 (Leipzig- Hirzel, 1902 ) Price 2/ net 

T he second volunfe of this important work follows 
the first after a remarkably short interval of time 
Being^ essentially a book of reference, the reviewer's task 
IS an easy one, as the value of the work is best indicated 
by means of a short summary of its contents. Generally 
speaking, we maysay that this volume deals with the theory 
of molecularradiationand those facts of spectroscopy which 
throw some light on the theory. The discussion therefore 
embraces the question of multiple spectra, the observed 
regularities in the spectra of bodies and the Zeeman effect 
The first chapter deals with the connection between 
emission and radiation The early work of ILilfour Stewart 
and of Kirchhoff which had already been touched upon in 
the first volume from the historical side, is now discussed 
as regards its logical stringency. It 15, perhaps, to be 
regretted that this chapter was written before Lord 
Rayleigh’s defence of Stewart’s proof had been published , 
but Kayser has added a footnote in which he quotes 
Rayleigh's opinion, having already given in the text the 
verbal transcription of the passage in Stewart's writing 
on which his claim to independent and previous discovery 
of the fundamental law of spectroscopy rests, 50 that 
every reader may form his own judgment 
The paragraphs dealing with the experimental venfica- 
lion of the relation between absorption and radiation are 
of considerable interest, and reveal the great need of 
further work in this direction. No one doubts the 
accuracy of the theoretical law in he case for which it 
applies, which is that of thermic equilibrium But ex- 
perimental investigation of the absorption in flames and 
Geissler tubes is very likely to throw some fresh light on 
the mechanism of luminescence due to chemical or 
electric action. The results of Couy’s investigation are 
sufficiently curious to render their repetition and extension 
desirable. 

The second chapter, which treats of the radiation of 
solid bodies, is a most valuable and complete summary of 
our knowledge of the radiation of hot solids, first as 
regards their total radiation, leading up to Stefan's law, 
and secondly as to the partition of the total energy into 
Its elementary portions depending on wave-length. Great 
progress has recently been made in our knowledge of the 
emission of black bodies, but the radiative properties of 
gases, dealt with in the third chapter, present greater 
difficulties. In the first place, we are not able experi- 
mentally to render a gas luminous by a purely thermal 
process, and it is well known that some writers have gone 
so far as to assert that a purely thermal radiation cannot 
give a discontinuous spectrum. There is no doubt that 
such a view would get over some theoretical difficultiesi 
but at present the facts seem against it At any rate, so 
far as experiments go, the relation of radiation to absorp- 
tion has not been found to be materially dilferent in the 
fiame and in the arc than it is in a body which is in 
thermal equilibrium. We may mention in this connection 
iin observation of Gunther quoted by Kayser (p. 182), in 
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which sodium rendered luminous in a Bunsen flame 
shows absorption lines when the light from a platinum 
wire made incandescent in the same flame is sent 
through It 

The question of the mechanics of radiation is at 
present in a state of transition, the electron theory rapidly 
gaining ground A certain inequality of treatment in 
this respect in different parts of the book could not be 
avoided, but the modern theory is not neglected, though 
not pressed forward with that sympathy which some 
might perhaps have wished 

One small matter 1 should like to set right Prof. 
Kayser quotes me as supporting K, Wiedemann’s 
calorimetric measurement of the heat necessary to dis- 
sociate the molecule of hydrogen into its constituent 
atoms I was indeed surprised to find, on looking up 
the reference given by Kayser, how strongly I had ex- 
pressed myself m this respect, a few months after 
Wiedemann's paper had appeared I have long since 
become convinced that the experiments were inconclusive, 
and/I therefore quite agree with Kayser’s own views on 
the subject 

The questions relating to the variability of spectra, in- 
cluding the effects of pressure, temperature and mode of 
incandescence, are fully discussed in the fourth and fifth 
chapters. 

Our knowledge of the influence of the various forms 
of electric discharge and the different modes of pro- 
ducing incandescence is gradually becoming more com- 
plete, but there is still consideiable difference of opinion 
as to the interpretation of the facts The additional lines 
whuh, f are introduced into the spectra of metals 
when a Leyden is introduced into the discharge of an 
indOTtion coil may be interpreted as due to an increase 
of temperature merely, or as due to some peculiarity of 
tho form of discharge 

The general opinion of speclroscopists, towards which 
Prof Kayser seems also to lean, is that there are effects 
which may be peculiar to the method of discharge and 
cannot be explained by mere changes of temperature , 
but, on the other hand, all classifications of star spectra 
are more or less based on the supposition that the tempera- 
ture is the chief, if not the only, cause of the differences 
observed Little has been done of late years to obtain 
a direct answer to the question whether a spectrum is 
completely defined by temperature and pressure without 
reference to electrical effects If we limit ourselves to 
temperatures not higher than that of the electric arc or 
the oscillatory discharge obtained by means of a con- 
denser and self-induction, experimental evidence seems 
to show that the method of producing incandescence is 
immaterial At any rate, identical spectra may be 
obtained (t-i) in an electric arc produced by a constant 
current, (^) by an oscillatory discharge from metallic 
poles, (r) in the cone of a Bunsen burner. At present 
there seems, therefore, no reason to suppose that high 
temperature is not in itself sufficient to produce all the 
elects observed when incandescence is produced by a 
high-tension spark. 

Some of the older researches, which'-were carried out 
at temperatures sufficiently low to admit of measurement 
or approximate estimation, might with advantage be 
repeated or extended. It is now generally admitted that 
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differencea in spectra such as that indicated by a change 
from a band to a line spectrum are due to changes in 
molecular complexity, but one would like to see at least 
one case worked out in detail. The change from the band 
spectrum of sodium to the spectrum of lines probably 
takes place simultaneously with the splitting up of the 
molecule containing two atoms, but this has never been 
clearly proved. A single example of this character 
thoroughly investigated would set many conscientious 
doubts at rest. When we further consider gases which 
show much greater variability, such as oxygen, which has 
seven undoubted diflferent spectra, not counting sub- 
divisions, justifiable speculation is obliged to go still 
further ahead of experimental demonstration. All things 
are possible in a vacuum tube, but all the same it would 
be more satisfactory to know exactly what takes place. 

To explain the difference in spectra observed in 
different circumstances, we have the choice between 
molecular dissociations and molecular associations, and I 
should like to suggest one further possible cause of 
variability We cannot doubt at present that it is pos- 
sible to separate an electron from matter, and it is 
possible to imagine that an atom may under electric 
influence have on its surface one electron less or one 
electron more than it possesses in its normal condition. 
Such an increase or diminution would doubtless have a 
very material effect on the radiations which the atom can 
emit Possibly the peculiar spectra which are seen in 
the glow surrounding the negative pole of a vacuum 
tube may be due to the association of an ordinary mole- 
cule with the originally free electron projected from the 
kathode. 

There is an interesting short chapter on the appearance 
of spectrum lines, and Doppler's principle is discussed at 
length (nearly one hundred pages) by Dr. H Konen. 

We can only say a few words about the two last chap- 
ters, yet they are perhaps the most important portions of 
the book. In chapter viii the relationships discovered 
between the wave-lengths of lines belonging to the same 
spectrum are discussed. Every reader of this notice 
knows how much science owes to Prof. Kayser in this 
portion of the silbject and will give special weight to his 
exposition of it. The structures of the so-called fluted 
bands have not, perhaps, attracted the same amount of 
attention as the regularities found in the component lines 
of a senes" spectrum The large number of lines 
Vvhtch make up a band may give larger possibility of 
accidental coincidences, but the subject is one which 
well deserves the attention of those who wish to advance 
the mechanics of molecular structure. It is needless to 
say that the series laws are fully discussed, as well as the 
relationships so far found between the spectra of 
different elements 

The last chapter, which deals with vibrations in the 
magnetic field, is wntten by Prof. Runge. It is full of 
interest, not only on account of the complete statement 
of the facts so far as they are known at present, but also 
on account of the clear exposition of the theoretical dis- 
cussions by Lorents and others, Prof Runge himself 
adding important contributions to iL - Zeeman^s dis- 
covery has been remarkably fruitful in dividing spectral 
lines into groups which seem intimately connected 
with each other, and ibe subject is far from being ex- 
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faauited. The iniensibility of baAd spectra to magnetic 
influence is probably connected with their insensibility 
to the efl’ects of pressure, and seems to point to a mate- 
rially different origin of the two classes of spectra. 

Prof. Kayser may congratulate himself on the successful 
completion of this volume, which is full of suggestive 
criticism, Its value is enhanced by the fact that it 
brings the gaps in our knowledge prominently before us. 
Anyone wishing to advance by original research a science 
which 15 destined to clear up the secrets of molecular 
and atomic constitution will find Prof Kayser's work full 
of promising starting points Arthur Schuster. 


TffE MAMMALS OF EGYPT. 

The Zoology oj Egypt— Mammalia By the late J. 

Anderson. Revised and completed by W. E. de 
Winton. Pp XVII -{• 373 ; illustrated (London : Hugh 
Rees, Ltd., 1902 ) Price 7 guineas net. 

F or many years previous to his untimely death, the 
late Dr. John Anderson devoted, with characteristic 
energy and enthusiasm, a large amount of time, labour 
and money to collecting the mainmaU of Egypt, with a 
view of publishing a fully illustrated description and re- 
vision of that section of the fauna of the country And 
at his decease he left behind him the greater part of the 
manuscript for the present work, in a state verging more 
or less nearly on completion. It would have been a 
thousand pities had this labour been lost to ?!Oological 
science, and Mrs Anderson, who has herself wntten the 
preface, is entitled to the gratitude of all naturalists for 
her resolve that the work should be completed and pub- 
lished. No better memorial could indeed have been 
devised to perpetuate the memory of her late husband,, 
of whom a life-like portrait is prehxed to the volume. 

In the selection of Mr de Winton Co undertake the task 
of completion, and, where necessary, revision (for 
zoology IS not a science that stands still), Mrs Anderson 
has been thoroughly well advised, for that gentleman 
has for some years made the mammals of Africa a 
special study, m the course of which he has not only 
added considerably to the list of species and races, but 
has likewise made important contributions to our know- 
ledge of the affinities and taxonomy of well-known forms. 
Without in any wise detracting from the work of the 
original author, it may be confidently stated that Mr. de 
WiaCon‘3 task has been by no means an easy one, and he 
IS to be congratulated on the manner in which he ha’^ 
carried it through Certain sections of the work— notably 
those dealing with the shrews and the hares— are entirely 
the work of the editor, who has also rewritten certain 
other sections. Of many of the species and races re 
corded in the volume, he is also the first describer, al- 
though all such forms have been previously named in other 
publications , and with the exception of that of one race 
of striped polecat, no new names appear to be proposed 
in the book. It is highly satisfactory to learn that Mr 
de Winton's labours have met with the thorough approval 
of Mrs, Anderson, who observes in the preface that the 
"manner in which he has carried out his task will com 
mend itself to zoologists generally. 

A special feature of the book is formed by tfae flAy-ffve 
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coloured platdi, all of which were drawn with g^reat care 
by Mr. P. J. Smit from actual specimens, and are excel- 
lent representations of the species they portray Special 
interest attaches to the reproductions of radiof^raphs of 
the skeletons of three mummified baboons, as affording 
an instance of (he author's thoroughness and per- 
severance. Finding that he could not obtain permission 
to remove the bandages from the mummies, Dr. Anderson 
called in the aid of the radiograph, and by this means 
was enabled in some instances to identify the species to 
which they belonged 

The mention of baboons reminds us that Dr. Anderson 
devoted an immense amount of labour and research to 
the elucidation of the complex synonymy of this puzzling 
group, and it is satisfactory to find that he has succeeded 
in clearing up several doubtful points, although others 
still remain for his successors 

The yellow baboon, commonly known as Ar/zr? babmn^ 
he has identified with the Simia cynocephalxis Lmna*us, 
and the species should consequently in future be known 
as Papio cynocephalus , If we understand him nghtly, 
he regards the Abyssinian thoth baboon {P thoih) as 
specifically inseparable from the former Here we may 
venture to refer to what is, in our opinion, the one fault 
of the work, namely, its excessive verbosity, whereby it is 
sometimes by no means easy to arrive at the author’s true 
meaning. A concise summary of conclusions at (he end 
of each description, in which difficult questions are dis- 
cussed at great length, would liave been of inestimable 
value. 

Several other emendations of current nomenclature 
occur in the course of the work, to a few of which special 
attention may be directed. For the wild cat of Egypt, 
commonly known as felts mamculata^ the earlier name 
F. lybica (or, correctly, hbyca or libica)'^ is adopted, and 
It IS important to notice that the so-called Kaffir cat of 
South Africa is regarded as nothing more than a local 
race of this species, under the name of F lybtca obscura 
It may be suggested, however, that if this species be, as is 
commonly supposed, the progenitor of the domesticated 
cat of Europe, Us proper title is dome^tua instead of 
libyca. That the use of a name originally applied 
to the domesticated representative of a species is not 
repugnant to the author and editor is proved by their 
employment of the name asinus instead of iaemopus 
for the Wild ass of this part of Africa Another change 
of more far-reaching import is the replacement of the 
name Dipus, in common use for the jerboas, by the 
earlier JaciiJus, this change likewise involving the sub- 
stitution of the family name JaculidtC for the familiar 
Dipodida:. Unef references may likewise be made to 
the replacement of the name Halicore tabernacuit^ 
hitherto universally used foi the Red Sea dugong, by 
//. hemprtchi. 

In regard to the nomenclature of the Canids, we 
notice that the fennecs and foxes are separated from the 
typical genus as Vulpes, whereas in a paper on thu 
African members of that group, contributed in i8q8 by 
Mr, de Winton to the Zoological Societ/s Proceedings^ 
both groups are classed as Cams. We presume this is 

^ In tha COM of this Hpeciss, ihe Buthor adopli the incorrect npellinff of ft* 
orlghinl descrlber, whereea the Libyan striped polecat le termed lUonyx 
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not a change of front on the part of the editor, but 
merely a desire not to interfere with the views of the 
original author. 

In an earlier part of this review, we have had occasion 
to mention that zoology is not a stationary science. An 
exemplification of this is afforded by the fact that even 
on Its publication the work under consideration is in one 
small detail out of date, In the text, it is considered 
that no distinction can be drawn between the northern 
and southern representatives of the African aard-wolf 
[Proteles tnsMus) Mr Rothschild, in a recent issue of 
Novitates Zoologicae^ has shown, however, that three 
local races of this curious animal are distinguishable, 
namely, the large and fully striped typical Cape form, 
the more sparsely striped Angola race and a Somali 
race. 

It may be added, in connection with taxonomy, that 
the author divides the bats into a much larger number of 
family groups than is the usual practice of naturalists, 
making the genus Noctiho the type of one family, 
Rhinopoma of a second and Molossus of a third. 

Regarding the work as a whole, it may be safely said 
that not only IS it an excellent and exhaustive account of 
the mammals of the area of which it specially treats, 
but that It IS also a most valuable contribution to the 
study of mammals m general, its value m the broader 
sense just referred to being partly due to the character 
of the woik Itself and partly to the circumst.ince that 
Egypt forms a portion of the border-land between the 
Holarctic and Ethiopian regions, and thus presents a 
mixed fauna of more than ordinary interest It is a 
subject of congratulation to all concerned that the 
authorities in Egypt have taken great interest in, and have 
done all in their power to assist the work, which will 
long remam the standard authority on the subject, and 
forms, as already stated, a worthy and lasting memorial 
of its learned and lamented author R. L 


THE TERPENES. 

The Chemistry of the Terpencs, Ry F Heusler, Ph D. 
Translated by F. J Pond, M A, Ph.D Pp. xv -1- 457. 
(London J. and A Churchill, 1902.) Price 17J. net. 

T HIS work stands out as a monument to specialisation 
A few years ago, the possibility of writing long 
memoirs upon anyone branch of chemisLiy- especially 
organic chemistry — would have been out of the question, 
hut to-day we are bombarded right and left with mono- 
graphs upon this and that branch of chemical science. 
It IS truly remarkable, considering th*' great array of 
books upon specialised subjects which are published in 
Germany, that publishers can be found willing to under- 
take the risk of bringing them out But as the writing 
and publishing of these works goes on with unabated 
vigour, evidently they must And a sufficient circle of 
readers to make them a profitable investment, both from 
the point of view of the author and publisher. One 
rather wonders how it 15 that very few books on specialised 
subjects, which can to any extent be called exhaustive, 
are published in England. If we desire to study any 
special branch of science, we are bound either to go 10 
the original publications or to consult foreign compilations 
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or translations of foreign works upon the subject. And 
a^ain we may ask, Why is it that so many of the transla- 
tions hail, not from this side of the water, but from 
America? The only possible reply seems to be that the 
scientific Englishman is not fond of writing. 

The book under review, which has been translated by 
Dr. F J. Pond, assistant professor in the State College 
of Pennsylvania, is dedicated by its author to Prof 
Wallach. We are not surprised at this, because, owing 
tn the careful and splendid experimental work of Prof. 
Wallach, the chemistry of the terpenes has become 
-systematised and simplified (i,e. relatively simplified) in a 
manner which at one time seemed almost out of the 
question. 

The book commences with an introduction of twelve 
pages. Naturally, the study of the camphors or oKidised 
compounds of the terpenes could not be left out of any 
work which dealt with the terpenes. Dr. Heusler 
explains that 

'* Japan camphor, while closely allied to the terpenes, 
has such an extremely large number of derivatives that 
an exhaustive description of them would demand as 
large a space as the derivatives of all the remaining 
members of the terpene group taken together ” 

Therefore Dr. Heusler only mentions those which are 
most closely related to the members of the terpene group. 
But at the same time, it would have been both interesting 
and instructive if he had seen his way- -perhaps in the 
form of an appendix — to give a summarised discussion of 
some of the controversial points under consideration in 
the camphor problem. As it is, he only gives Bredl’s 
formula for camphor and passes over the others, as he 
considers that the present state of our knowledge {i 
scarcely sufficient to allow of criticism If we uke down 
the British Association notes for 1900 and study Dr. 
Lapworth'a very able report upon the camphor question, 
we see that it is possible to summarise shortly the 
camphor literature m a lucid and satisfactory manner 

Under the heading “ Hemiterpenes,” there is a short 
description of isoprene and some of its derivatives, The 
connection of such vegetable products as guttaperch^i 
and the terpenes is noteworthy, isoprene being of 
special interest, since when acted upon by concentrated 
hydrochloric acid it polymerises into a rubber-like sub- 
stance. On the other hand, isoprene, along with other 
substances, is produced when the vapour of lurpenline is 
passed through a red-hot tube. 

We then come tn the study of the terpenes proper ; 
this portion of the book occupies nearly one hundred 
pages. Naturally, pinene, the chief ingredient of 
turpentine oil and the most widely distributed of the 
terpenes, is first studied. Under each terpene, the pre- 
paration and properties are first given, and then their 
behaviour towards oxidising agents and various 
reagents 

Following the terpenes, we come, on p. 133, to the study 
of the oxidised compounds ; this is divided into two pairU. 
— (1) Substances which cannot be regarded os derivatives 
of the hydrocymenes, analogues of pinene, camphene 
and fenchene j (2) substances which may be regarded 
as derivatives of the hydrocymenes. Camphor, which 
falls under the first category, is first discussed, and here 
again Bredt's formulae for camphor, camphoric aqd 
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camphoronic acid are given. The study of the olefinic 
members of the terpene series follows on p. 377 ; the first 
portion is devoted to the study of the hydrocarbons and 
the second part to the oxygenated compounds, such as 
linalool, geraniol, the pleasant- smelJing constituent of 
Turkish and German oil of rose and citronellol. The 
last twenty pages are devoted to the study of the sesqui- 
and poly-terpenes. 

Taking the book as a whole, it will be found to be a 
very interesting review of some of the most important 
work which has been earned out in connection with the 
chemistry of this very abstruse but exceedingly interesting 
branch of chemical science. At times there is a tendency 
to lapse into a dictionary style of writing, but it should 
be borne in mind that descriptive writing is of all writing 
the most difficult. The book should be of great value to 
all those who are engaged upon the study of the terpenes 
or of camphor, but when this work of 450 pages has been 
carefully studied, it will still be found necessary to consult 
the original literature. Fortunately, Dr Heusler has 
given fairly full references, and for this he cannot be too 
highly commended. 

The book can hardly be recommended to the general 
student, because he would be apt to lose himself in a 
maze of compounds a previous knowledge of which is 
taken for granted 

Dr. F J Pond has evidently taken great pains in 
translating the book, and he certainly deserves a word of 
thanks for his trouble F. MoLLWO Perkin 


EXPERIMENTAL PHONETICS, 

The Elements of Experimental Phonetics, By Edward 
Wheeler Scripture Pp. xvi + 627 ; 26 plates and 
348 illustrations (New York* C. Scribner^a Sons; 
London Edward Arnold, 1902.) 

T his handsome volume is one of a series of books 
issued by a number of the professors and instruc- 
tors of Yale University in connection with the bicen- 
tennial anniversary of that institution It is an effort to 
collect and arrange the data at present available concern- 
ing the voice in song and speech, and it is enriched by 
an account of much valuable work done in the field of 
experimental phonetics by the author himself 

During the last decade, the science of phonetics has 
made rapid progress, more especially in F ranee, Germany, 
America and Scandinavia , it has now a nomenclature 
and methods of its own, and it is cultivated with much 
earnestness and ability by many workers, some of whom 
are a singular combination of physicist physiologist 
and philologist. The scope Of the science is a study of 
the physical, physiological and psychical phenomena 
connected with language. It deals with the physical 
basis of the sounds of language, with the physiological 
mechanisms by which these sounds are produced, with 
the cerebral phenomena connected with the psychical 
processes that lie at the root of the nervous mechanisms 
by which Ideas find expression in articulate sounds, and 
with the laws of emphasis and of rhythm. 

In this work, Dr. Scripture surveys the whole field. He 
fiyst of all deals with the physical aspect of the subject 
in a senes of sections 6n the curves of speech — that is 
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to aayi with the sound and speech curves produced by 
the phonautograph, phonograph and gramophonei and by 
the observation of the movements of vibrating flames, 
discs and membranes. He also describes m great detail 
the harmonic analysis of such curves The next part of 
the work is devoted to the perception of speech, and 
here we hnd a full description of the ear, a discussion of 
the theories of hearing now so much debated, and, lastly, 
a detailed consideration of what may be termed the 
psychology of speech, such as the perception of speech 
elements, the nature of speech ideas, the laws of 
association, more especially the special associations of 
speech and the formation of such associations Dr 
Scripture rightly sees that the discussion of the nature of 
language must not be concerned only with the vibrations 
that constitute the sounds of words, or with the 
physiological mechanism of the articulating organs, but 
must take into account psychical phenomena associated 
therewith 

The following section deals with the production of 
speech, and here we find by far the most complete 
account that has yet been written of the action of the 
larynx and the movements of the tongue and pharynx 
Most ingenious are the methods for determining tongue 
contacts, or the exact position of the tongue and soft 
palate in articulate speech. Here also the author treats 
of the tones of the vocal cavities in connection with the 
vexed question of the nature of vowels, and in general he 
supports the views of Prof. Hermann. Last of all, we 
have a section on the factors of speech, m which Dr. 
bcnpture deals with vowels, consonants, melody, rhythm, 
accent, There are three valuable appendices, the 
second of which, being studies of speech curves, shows 
magnified tracings taken by the author from gramophone 
records of certain admirable recitations These tracings 
are by far the best that have yet been obtained, and they 
are carefully analysed as to varying amplitude or intensity, 
pitch, and period or frequency. When one looks at the 
long senes of waves representing the sounds of spoken 
words, as shown in these tracings, the ultimate analysis 
seems almost hopeless, and more sure progress would be 
made if an analysis were earned out of very simple 
monosyllabic sounds, such as “ pat," “ bai,'^ “ cat,” &c. 
Ur Scripture also gives a table of phonetic symbols, and 
there 15 an excellent index There are full biblio- 
graphical references to the works of all who have con- 
tributed to experimental phonetics, and the only name 
miss IS that of Dr Maragc, of Pans, whose recent 
researches are of much interest and value were it only 
for the fact that he has succeeded in placing the theory 
of vowel tones in a concrete and simple form. 

It IS not easy to find fault with such a work as we are 
considering, which, in the way of thoroughness and 
clearness of exposition, may take its place alongside 
the “ Sensation <1 of Tone” of Helmholtz. An author 
must be allowed to work out his subject in his own way, 
and if we think certain parts, such as the description of 
the ear and of the larynx, and the phonetic discussion of 
sound fusion, might have been shortened, still Dr. 
Scripture may not be of the same opinion. We would 
also observe that in dealing with psychological pheno- 
mena (and the same fault may be found with some 
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physiologists as to the language they use in describing 
nervous phenomena) there is a tendency to make use 
expressions which have a definite meaning in physics, 
but when applied to other phenomena ihey are words, 
mere words 'Ihus, at the beginning of chapter x , on 
speech ideas, we have the following sentences — 

"The current of thought m consciousness varies m its 
density from moment to moment The regions of less 
density may be used to divide off parts of greater 
density ; such portions of greater density .lie what we 
usually term * ideas’ or ‘thoughts' Each denser portion 
of the speech current in consciousness is an ‘auditory 
idea ’ or — as a matter of speech— a ‘ phonetic unu ’ " 

The use of the words "density” and "current” arc 
liable to misconception , at all events, it does not appear 
to us that this mode of slating the case makes it any 
clearer. Altogether, however, this is a great book, and' 
we congratulate the author on its production 

John G McKi-ndrick 


OUR BOOK SHELF. 

Notions fondamcntales de Chtmie or^^aniquc Dy Fror 
Ch Moureu Pp. 292 (Pans Gauthier- Villars, 1902 ) 
Price 7 50 francs. 

Thlhi^ is nothing calling for special remark in this 
little compendium of organic chemistry It belongs to 
a type of scientific literature with which we are thorou^hty 
well acquainted m this country, and has been written 
for the use of elementary students as an introduction to 
this branch of the science The six chapters deal re- 
spectively with preliminary theoretical notions, hydro- 
carbons, oxygen containing compounds, nitrogenous 
compounds, organomctallic compounds and heterocyclic 
compounds This classification will be unfamiliar to 
English chemists, and allliough it may possess certain 
advantages, it necessarily results in the association of 
the most heterogeneous groups. With the exception of 
this arran^^ement, the work follows ihe usual course, and 
the subdivisions of the chapters bring out with sufficient 
clearness the family resemblances arising from similarity 
of chemical type Of course, the great difficulty which 
all writers of these short manuals have to contend with 
IS the compression of such an enormous range of subjects 
into a limited number of pages without distorting the 
perspective view of each branch Every original worker 
— and M Moureu's contributions to synthetical chemis- 
try entitle him to a prominent position in this capacity — 
has a tendency, often quite unconsciously, to give undue 
prorninence to his own branch of the subject or his own 
particular theoretical views, and this is a real danger 
from which the elementary student cannot be too care- 
fully guarded No fault can, however, be found with the 
work from this point of view, and the author has main- 
tained a fairly uniform balance throughout The short 
treatment of stereochemistry (12 pp ) is particularly 
lucid so far as it goes, although ihe authoi only leaves 
himself half a page for the stereochemistry of nitrogen 
and sulphur On the whole, this manual, regarded as a 
descriptive treaii.se to be used in association with labor- 
atory work and lecture room attendance, may safely be 
commended to the class of students for whom it is 
written — 

" Ouvrir I'espnt de I’l^l^ve en I'mitiant graduellement 
au mecanisme des transformations de la mati^re et en lui 
prt^sentant les grandes lignes de la Science avec le relief 

2 ui leur convient, le preparer ainsi ^ suivre avec fruit un 
ours coiHpUt et \ faire un usage profitable des TraxUs 
proprenient dits, tel a ^te notre buh notre unique objeclif 
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CD ^crivant ce petU ouvrage, que nous considdrons comme 
une Introduction d Pltude de la Ckimie organique^' 
(Preface) 

How refreshing must it seem to teachers in this 
country to meet with an elementary work on chemistry 
containing no reference to the "Syllabus” of any Board 
of Examinations. R. M. 

Penrosds Pictorial Annual^ \qiQ 2 ~l. The Process Year- 
book. An Illustrated Review of the Graphic Arts 

Edited by William Gamble. Pp. xvi + 136 and 56 

(London * A W. Penrose and Co , Ltd., 1902.) 

TH£ present issue of this very handsome and interesting 
year-book forms the eighth volume of this useful publi- 
cation. Year by year the progress made in process work 
IS here recorded, and at each issue the high standard of 
excellence of this book is raised. The rapid strides 
made in three-colour work and its general application to 
technical and artistic subjects render the present volume 
of especial interest, and the editor has brought together 
numerous articles and reproductions which will give the 
reader, not only a good insight into the principle's in- 
volved, but a general idea of the excellence of the hnished 
pictures 

As in former volumes, the engraver, printer, pub- 
lisher, &c., have all apparently vied with each other to 
produce the best workp and an examination of the book 
down to the most minute detail shows how completely 
each has succeeded in his task. Printed on " perfection 
quality art printing" paper, the type in the text, and the 
illustrations, appear at their best, and in each case useful 
details, such as description of the original process em- 
ployed, name of printer, &c. , are added. The illustrations 
Are representative of the application of process work to 
all types of subjects, from blocks for catalogue illus- 
trations, such as cut-glass objects, silver work, machmefyi 
dec., to others as reproductions of oil paintings, land- 
scapes, portraits, birds’ eggs, &c. 

Although little has yet been said about the text, the 
articles on the various topics will be found full of useful 
and interesting facts and experiences. The book will be 
found a valuable addition, not only to the library of the 
amateur or professional photographer or process worker, 
but to those who wish to choose between different pro- 
cesses as judged by the finished examples. As a simple 
picture book, it should have many admirers. 

The Zoological Ricord for 1901. Edited by D. Sharp. 

(London : Zoological Society, 1903.) 

Year by year, this invaluable publication increases in 
bulk, the present volume being considerably thicker 
than the one for [900, as the latter was larger than its 
predecessor. The task of the editor and his staff is 
indeed a prodigious one, and the marvel is how it is 
completed year by year within the allotted time. That 
shortcomings must occur here and there is, as the editor 
admits, inevitable, but all concerned are to be congratu- 
lated that they are so few and far between, At the con- 
clusion of hiB prefacoi Dr. Sharp suggests that before 
many years elapse the Zoological Record may come 
to an end, owing to its place being filled by the “ Inter- 
national Catalogue of Scientific Literature” Unless, 
however, the latter undertaking progressed at a i more 
rapid pace than at present seems to be the case, 
naturalists will sadly hiiss the regular appearance Of the 
well-known russet volume shortly before ChnstnnaB, and 
It would be a thousand pities if the publication were dis- 
continued before it became absolutely superfluous. 
Except a certain lack of uniformity between the different 
sections, to which we have called attention on a previous 
occasioi^ the volume befoye us is so carefully edited [as 
to call for nothing in the way of criticism. 
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LETTERS TO THE EDITOR. 

[Tki Edited dots not hold himself rtsp^iblt for opinions Ex- 
pressed by his correspondents. Neither can he eendertake 
to return j or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Natusb. 
No notice es taken of anonymous cor»muntca/ions.} 

Biology In Universities. 

In conoeclion wiih an editorial article on university develop, 
ment ai ihe beginning of your issue of January i, where you 
uote a pamphlet of mine called ’’ A Survey of the Sciences/' 
rawn up for the informalinn of Governors of the University of 
Birmingnam, 1 have received a contribution to the sul^ect from 
Prof. Herdman, emphasising the separate inclusion of Biology 
in addiiion to the specific sciences of Zoology and Botany, and 
especially emphasising its vital impartance in the scientific study 
of Medicine. 

I would ask you, therefore, to print it as the opinion of a 
highly competent specialist. Oiivkr Lodge. 

In Nature of January r, p. 193, right-hand column, middle, 
between Arck.4‘'OLOGv and Botany, 1 should like 10 have 
seen . — 

Biology '—T he fundamental science of medicine— which 
may, in fact, lie regarded as applied experimenlal biology. 

It IS, therefore, an essential part of the preliminary training of 
every medical student 

It is the central, or basal, area of the natural sciences, 
containing, as it does, the facts and principles which are common 
to, and undergo application and further eUboraiion in, the 
Bciencea zoology, botany, anatomy, physiology, pathology, 
bacteriology, anthropology, psychology and palxontology. 

It is (or should be), moreover, a Buhjeet of general culture, 
with many interesting applications to ordinary everyday life , 
and 15 of primary importance in philosophy both on account of 
Its histone connection with the work of Darwin, Herbert 
Spencer and Huxley — biologico-philosophic work the influence 
01 which, not only upon science, but also upon many other de- 
partments of thought it 15 difficult to estimate — and also because 
of more recent developments in connection witli heredity, re- 
production, &c 

All this on the pure science or educational side. In its 
practical applications, biology has an enormous field before it 
in the future in connection with arts and industries, our food 
supplies, fisheries, drainage and the metabolism of the ocean 
— matters affecting the health of man and the prosperity of the 
country. 

Some of these points were referred to under zoology or 
botany, but there is so much ground common 10 these two 
sciences, and they are so interwoven both in matters of theory 
and in practical applications, that it is desirable to recognise 
these relations under the heading biology. 

W. A. Herdman 

University College, Liverpool, January 2. 


Qenlus and the Struggle for Existence. 

If the struggle for existence and survival of the fittest mean 
anything at all, they surely mean that any quality which Is 
useful to the individual, or race, will be preserved and increased 
Sir Oliver Lodge, however, in his '’Survey of the Sciences,*' as 
reported in Najuxk, January 1, says : — 

" The struggle for existence, though doubtless a stimulating 
training for the hardier and sturdy virtues, is not the right 
atmosphere for the delicate plant called genius.” 

But if genius is not evolved in the struggle for existence, then 
it is not an advanUge. In the usual phraseology of natural 
selection, it is considered enough to say, "Such and such a 
quality, or organ, is useful, therefore it will be evolved in the 
struggle for exulence," 

IC then, Sir Oliver Lod^e is right, either (1) genius is not 
useful, or (3) useful qualities are not — necessarily— evolved in 
the struggle for existence. 

And if genius is — which I take leave to doubt— the tender 
greenhouse plant represented Sir Oliver Lodge, is it worth 
while trying to preserve it in this— more than— bracing environ- 
ment we call life 7 So far oa I can gather from the figures 
given, the education of one whose discoveriei will be of 
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" incalculable value" involves the education on siindar lines of 
9999 who will DOC be of any special value. 

13 Vicarage Drive, EasCtwurne G. W Buimav 


You a correspondent, like many other people, regards the 
struggle for eKistence, not only aji a fact, but as an ideal ; not 
only as a necessary mode of cfTecting improvemenia in low- 
grade organisms, but as a method which should indefinitely 
continue in unchecked and unaided action, in spite of the 
arrival on the scene of a comprehending and guiding intelligence, 
such as may be competent to replace it by methods more direct 
and rapid ; for instance, the methods of artiRcial selection and 
protection of the weak, which we have learnt how to begin to 
pracuce. 

He also presses his admiration for the slruggle-and survival 
method so far as to suppose that no properties and powers can 
be useful which ar^ not fostered by it. 

To me It seems that struggle and competition are more akin 
to those forces of nature which the human race does wisely to 
train and hold m check, as a maritime country might protect 
Its coasts from the ravages of the sea, instead of sitting idle and 
assuming that nature alone, without the guiding hand of man, 
is perfect and unimprovable Surely it is a mistake fo suppose 
that the fostering care which after long effort has been now 
manifestly introduced into the scheme ii u^ielesa and inoperative 
and subordinate to the forces which preceded it 

Olivkr Lodge. 


A Pot of Basil. 

Mr. a. E. ShipiRY’s interesting article (p. 205) on Ottmum 
vindeKViA its influence on mosquitoes recalled some observations 
that I made upon the papaw tree [Canra papaia) m China 
My house, on the bank of the river at Whampoa, near Canton, 
was singularly free from mosquitoes, though the other houses on 
the same island were more or leas infested with them A line 
of papaw-trees stretched between my house and the river I 
frequently watched these treea, yet 1 never saw a single insect 
alight on them, though dies and other insects settled in num- 
bers upon the hambous and banana-plants not far away In 
fact, the papaw trees seemed to keep insects at a distance and 
to act as a rampart guarding the houjic from mosquitoes The 
probability of this suggestion was considerably strengthened by 
the increase in the number of mosquitoes entering the house after 
a typhoon had blown down two papaw-trees and thus made a gap 
in ihe row, and by the stdl further increase when a second typhoon 
felled anolher of the trees I have questioned a number of 
persons living in the tropics, and one of them slated that he was 
familiar with the fact that papaw-trees repelled mosquitoes. 

That the papaw- tree possesses some curious property — in 
addition to the notorious proteolytic action of ns juice — la sug- 
gested by the widespread practice of hanging meat in its shade 
CO render the meat tender. The cuslom is fretiuenlly regarded 
as a senseless one, but its wide distribution causes one to ask, 
Is It not possible ihat the papaw-tree should exhale a gaseou't 
product which either repels meat destroying insects or exerts 
an antiseptic action on putrefactive bacteria, or, finally, is a 
volatile ferment P The peculiar relation in regard to tempera- 
ture displayed by the proteolytic ferment of the pnpaw juice 
renders the last possibility less improbable than at first 
impresBion. ^ Peri v liROOM 

The Mismanagement of London University Library. 

lb it impossible for the powers that be at London University 
to abolish the scandaleuj regulations concerning ihe library, 
and to render this library a means of culture instead of an almost 
unusable and unused collection of books? A university 
library ought to be so managed that anyone wishing to bequeath 
books couTd put them 10 no better use than hy leaving them lo 
the univerriiy ; but, as things are, it would scarcely be possible 
to more effectually waste books than by giving them lo Ixmdon 
University. In ine first place — contrary to the practice of the 
learned societies and the subscription-libraries — no graduate is 
allowed to have books sent to him by post, which regulation 
at once renderi the library utterly useless lo ihe great majoriiy 
of grodiutcB. Secondly, an absolutely insane rule requires the 
return of all books by December 31 of each year, even though 
they may have been borrowed at Chiisimas and are required 
for study daring the vocilion ' and alihough 1 interpret ihii 
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rule as applying only to non-members of Convocation, a con- 
trary interpretation has prevented me from obtaining books a 
fortnight ago Thirdly, although the UtiiversUy has now been 
located in its new home for two years, a persona] demand for 
books is met by the reply that, as “ the books of the library have 
not yet been arranged, and the whole library is in a very dis- 
organised state," the books either cannot be found at all or only 
after several days* delay J The history of a recent attempt to- 
obtain books from this library would move the careless to 
laughter and the studious to anger ; but I dare not trespass 
further on your <^ace. F 11 Perrv-Cos rt. 

Polperro, R S O , Cornwall, January K, 


Recent Earthquakea in Quaiemala. 

A FEW weeks ago, I returned from a journey of severe 
months* duration through the western part of the republic of 
Guatemala, where I investigated, at the request of the Govern- 
ment, the causes and effects of the recent earthquakes. The 
principal results are the following — 

The first severe earthquake was reported to have occurred on 
January 16, 1902, at ine south-west of Mexico, destro}ing 
Chipalzingo, the capital of the State of Guerrero 

On January 18, 5 20 p m , a strong shock occurred on the 
Pacific side of Mexico and Guatemala, shaking down in the 
latter country the village of San Francisco Zapotitlan (near 
Mazalenango), and destroying buildings and masonry work in 
several large plantations near this village and farther west m a 
distinct south-rast of the town of San Marcos The shock 
came from the S.S W , and was reported from the whole Pacific 
coast of Guatemala and Soconusco, but I could not get in- 
formation how far inland it was perceived 

From lhat time on, a great many local shocks were noted in 
the western part of Guatemala, especially in a district called 
Costa Cuca. 

At 8 25 p m , April 18, the most severe earthquake occurred, 
being felt from Nicaragua to the cily of Mexico, over all 
Chiapas, the whole republic of Guatemala, British Honduras 
and a great part of Spanish Honduras. 

In my skelch (Naturf, June 12, 1903), the region in which 
most destructive effects occurred must be extended more to the 
vir^lst, taking m north-eastern Soconusco. 

In Guatemala, the towns that suffererl most were t^uezal- 
tenango, San Juan Ostuncalco, San Pedro Sacatepequez, San 
Marcos and the Port of Oeds Great was also the damage 
done in the numerous coFee plantations F^normous landslips 
dammed up rivers (Rio Naranjo and Rio Ixtacapa) and destroyed 
hundreds of thousands of coffee-trees The total loss of human 
life numbered 330 to 335, of which 129 were killed in Quezal 
tenango and forty nine in San Pedro Sacatepequez. 

The earthquake lasied more than fifty seconds and also came 
ffom the S S W This was clearly shown by the effects of the 
shock in the coast towns and in the coffee region , in (^)uezal- 
lenango and San Marcos, there have been movements in many 
directions, but the initial one was also from S b W 

After April 18, a great number of smaller shocks of short 
duration and generally very restricted extension were ubserved, 
most of them again in the Costa Cuca and neighbouiing dis- 
tricts, and on September 23 another larger earthquake shook 
the whole country again, but did little damage (in Queral- 
Mnango a child was killed by a falling wall) I was then in 
Guatemala City, where the shock lasted sixty-five seconds. The 
movement was again from S S W Reports about it came from 
the Peten, Belize, Salvador and Chiapas. 

The epicentrum of the great earthquakes of January 18, 
April 18 and September 23 must be situated out m the Pacific 
Ocean , the cable which connects San Jos^ de Gusteniala with 
the Mexican port Salma Cruz was broken during October 

The local shocks ^of which I noted a great many) between 
the large ones came from different diiecUon>^ Underground 
noises were frequent. 

There had been wild reports about threatening eruptions or 
the FbjuttiuIco Volcuno m ], the highest in Central 

America. I ascended it in June and went Around It at its base,, 
but the volcano was quiet Great land and rock slides had 
altered its slopes a little, especially to the Miuth and around the 
crater The hot springs at the town of Fajumulco were nearly 
in the same condition as when 1 had seen them in 1885. 

The people of the district were also much afraid of the volcan6 
of SiniB Maria Thi? volcano, 3768 m. high, is in its upper 
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part a neirly perfect trunceted cone. All lign of a cimtcr hai 
^iMpMredi the top being flU. There li no notice, not even 
tnditlon, about any eruption of the Santa Maria in pre- 
Columbian or hlfltoric time. 

Between this volcano and the town of Qucultenango, to the 
north-east, riaen the volcano Cerro Quemoda (burned mountain) 
to 3179 m., indicatiDfr a secondary fuaure nearly at a right-angle 
CO the primary volcanic fissure of Guatemala. The Cerro Que- 
mada has a very large crater, difficult to go over on account of 
the big lava-boulders filling its bottom No channel connecting 
with the interior of the earth is visible, but many solfataras and 
’fiirwoles exist there ; they did not show any sign of renewed 
activity. The Cerro Quemsda had its last eruption at the begin- 
ning of lost century 

The deep-cut and narrow valley of the River Samali separates 
these two volcanoes, Cerro Quemada and Santa Maria, eastward 
from the old volcano Zuflil. In the bottom of this valley, there 
are, near the Indian town of Almolonga, hot springs (their water 
hod been reduced in quantity after April 1 8), and farther down, 
below the town of Zudil, a great many fumaroles send up hot 
steam, and some of them show somelimex geyser-like pheno- 
mena, throwing out at intervals plenty of hot water to a height 
of a few feet. During the rainy season (May to October), iheM 
fumaroles produce mote steam, and there 1^ also a marked in- 
crease of their activity from the forenoon maximum of barometric 
pressure Co the afternoon minimum. * 

To the north-west of the volcano Sania Maria rises the much 
more voluminous mountain mass of Siete Orejas (seven ears), 
3361 m, high. It IS a very old volcano ; the upper part has dis- 
sqipearcd and the disintegrating influences of water and air have 
carved out on its lop a number of rounded eminences ; deep 
hnrrancos cut its sides. On its southern slope, towards the Costa 
Cuca, exists a pretty large parasitic crater with a lake of about 
i kin. diameter in it, called Chicabal. It has not yet been 
mentioned anywhere before 

The southern slopes of Siete Orejas and Santa Maria are 
separated by the barranco of the River Ocoaiio, which also 
separates the coffee districts of “ Casta Cuca" and ’’ Xoluitx " 
To the east of Xoluiiz follows the district of" El Palmar." The 
highest coffee plantations here were Helvetia, San Antonio and 
La Sabina (1150 m.), the last one also a very popular bathing 
resort, with strong springs of mineral water (carbonic acid). 1'^ 

The region from the Cosla Cuca to El Palmar was the most 
famous coffee district of Guatemala, Its annual production was 
from 250,000 to 300,000 quintals, and its plantations were pro- 
vided with the best machinery and gave employment to about 
40,000 labourers 

A great part of this prosperous region has been nearly 
annihilated by a volcanic outburst at the south-west side of the 
volcano Sania Maria 

Soon after midnight of October 24-25, terrific detonations 
announced the beginning of the volcanic activity (N N.W of 
£1 Palmar and at about 1800 m elevation above sea level) 
These explosions were heard so far as the capital of £1 Salvador, 
-over a great part of Chiapas and in the western part of Spanish 
Honduras. Here, nearGualan, I am about 150 km, in a straight 
line from the Santa Maria, but was awakened at i am. by 
the noise of explosions like cannon shooting at short distance 
Towards morning, the louder detonations were repeated at 
longer intervals, but between them a nearly constant low roar 
could be heard All noise ceased at about 1.30 p m., but began 
^ain at 6 p.m. and lasted until 1 1 30 p m. During the follow- 
ing three days, I heard detonations at diffcreRt intervals. 

The new volcanic vent began pouring out an immense quantity 
of ashes, sand and pumice-stone The prevailing north and 
north-easterly winds spread the lighter material in a dense veil 
to the west and South-west, producing so far as Tapachula in 
Soconusco darkneas for more than forty-eight hours Ashes, sand 
and small stones fell in quantity over a large area, crushing 
houses, burying (he vrgetotion, and a 'great many people 
perished. In the town of Queullenangu (24,000 mhabiUnls), 
although the quanliLy of ash falling was not very dangerous, 
people got nervous a^ut the terrific roar and afraid about the 
strong sulphurous smell, and thousands left the place. A great 
exodus began from the whole affected district, although heavy 
rains which accompanied the eruptions had swollen the rivers 
and destroyed every bridge All the labourers, mostly Indians 
from the highland towns, ran away, but many perished under 
4 he falling ashes or were drowned In the rivers. TTie pUn- 
4 atioaa nearest to the neyr ^ter are covered by a layer of Hones 
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and ashes 5 m. to 10 m. deep. Farther away, of coune, less 
material fell, but still the aamage done is very great. This 
year’s coffee harvest there is coi^Tetely lost (more than 20O1OOO 
quintals), and it will be very difficult to geC the labourers back 
again to begin work to save what can be saved still. 

Until a few days ego, ft has been ver^ difficult for me to get 
any exact information about this eruption. Dr. Carl Sapper, 
who arrived in Guatemala City on October 24, went afterwards to 
Qurxaltenango He writes me that he tried to get near the focus 
of eruptions, but the ashes and the sulphuretted hydrogen im- 
pregnating (he air obliged him to turn back, and he could not 
get even a look at the new crater. In the Indian town of San 
Marlin Chileverde, fifty-six persons killed had been buried, but 
as many huts are ilill under the ashes, more corpses will be 
found later From some other places, he reports forty-eight lives 
lost, but ihe list ic very incomplete 

Dr. H Prowe writes me under date November 15 from Cho- 
coli : — The eruption is going on with frequent strong earth- 
quakes, but the quantity of ejected material is diminishing 
greatly The number of people who perished cannot be 
estiinated yet, but more were killed now than by the earth- 
quake on April iS The new volcanic cone can be seen from 
San Felipe. It has an elliptic crater three miles by one mile ( 7 ) 
diameter." 

Fur several years, the volcano lealco, in El Salvador, the 
most active m Central America, had been very quiet After 
April 18, It began its eruptionsi again, sending also forth a 
lava stream towards south-east, which nearly filled up a barranco 
between the volcano and the town of Izalco. 

During last May, the volcano Momotombo, in Nicaragua, 
had a short eruption , now comes from the same country a 
report about the volcano Masaya being active. Dr^ Sapper, 
who will leave San Jos^ de Guatemala on December ii for 
Panama and the West Indian Islands, intends stopping at 
Nicaragua to invesligate these eruptions 

Edwin Rockstroh 

Gualan, Guatemala, C.A., November 30, 1902 


LORENZOS TREATMENT OF CON 
GENITAL DISLOCATION OF THE HIPS 

/^N Wednesday, January 14, at the City Orthopedic 
Hospital, Prof. A Lorenz, of Vienna, demonstrated 
his " bloodless " method of reduction of congenital dis- 
location of the hips. Defore giving details of the de- 
monstration, it may be desirable to describe plainly the 
nature of the affection. 

Children are sometimes born with one or both hip- 
joints dislocated, the head of the thigh-bone being dis- 
placed either above and behind or above and in front of 
Its socket, and sometimes in other directions. The parts 
of the bones forming the joint may be perfectly, or 
almost perfectly, formed, but are more often defective in 
shape ; the head of the thigh bone, instead of being a 
rounded projection, may be in the form of an irregular 
cone, and the neck of the bone, which should unite it to 
the shaft, may be shortened or absent The socket in 
which this head should work— it is a ball and socket 
joint— IS generally more shallow than is natural, and is 
very frequently deficient at its margins, especially 
posteriorly and above Consequently, should it be 
possible to get the head back to its place, there is a 
great tendency to redisplacement. 

It has always been the aim of those surgeons who 
especially study such cases (orthopzdic surgeons) to 
retard, or arrest, or correct the deformity. It is im- 
possible here to give the history of the surgery of this 
affection. It dates from the tune of Hippocrates, but it 
was in the early part of the last century that surgeons, 
such as Dupuytren, Gurfrin and Pravez, described the 
affection scientifically and explained practical methods 
for treatin it. Pravez, jun , seems to have carried out 
treatment upon much the same lines as those now 
adopted by Lorenz, and several orthopxdic surgeons in 
this country have, since then, followed the same plan 
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With more or less success. Buclcnunsler Brown in 
A^merica, William Adams, Noble Smith and others in 
England, have published cases in which they have been 
successful, not only in reducing the deformity, but in 
producing a permanent cure. The chief difficulty has 
always been the retention of the head of the bone m its 
normal position after reduction, and, in some of the 
cases so reduced, a relapse is said to have occurred 
The less defective the joints, the better the prospect of 
success Noble Smith recorded in the Briii\h Medical 
Journal^ November 6, 1897, the case of a girl, aged six, 
whose left leg was affected and was two inches short in 
walking, but which was brought down by extension to a 
normal position in about three months The patient 
was kept from bearing any weight on the affected limb 
for two years, and was then dismissed as cured. Three 
years later she was well, and walked perfectly, with so 
tnding a shortness of the limb that it was nnt noticeable 
Prof Lorenz has, it seems, perfected this method of 
treatment, In double displacement, when the children 
are not more than seven years of age, and in single 
displacement up to the age of nine, he effects immediate, 
reduction Me forcibly tears the contracted adductor 
muscles (in which operation he effects the division by 
manipulating and chopping the muscle with his hand), 
he then flexes the thigh on the body in order 10 stretch 
or tear the posterior muscles, and he extends the leg* 
backwards in order to do the same to the anterior 
muscles By these means he so loosens ihe joint that, by 
manipulation with the thigh flexed and abducted, he 
rotates the head of the femur into the depression of the 
acetabulum He then forcibly abducts the limb in order 
to enlarge the anterior part of the capsule of the joint, 
and fixes the limb in this position This fixation is, 
perhaps, the most important part of his treatment, from 
the demonstration of which the few English surgeons' 
who had previously tried to follow out Dr Loienz’s 
methods have learned much 

The tendency to redisplacement of the head of the 
femur backwards and upwards is counteracted by ihe 
extreme abduction and outward extension of the thighs 
Thus the thigh, or ihighs, are held out »t right angles 
to the body to prevent displacement upwards, and they 
are held more backwards than forwards to prevent dis- 
placement of the heads of the femora backwards This 
position IS maintained by plaster of Pans bandages 
encircling the pelvis and extending to just above the 
knees. In a few days, the child is allowed to walk in its 
enforced squatting position This she— most cases are 
girls — can do by supporting herself with a slick held by 
both hands in front, or she can be seated on a stool with 
castors and move herself about the floor Lorenz has 
found it necessary to keep up this position for six 
months, then to bring down the thighs to a less angular 
position with regard to the body, so that the child can 
walk more easily, while, at the same tune, the heads of 
the femora still press inwards and help 10 produce 
stability of the joint The whole trealmeni must last for 
two years, and this length nf time has been found neces- 
sary by surgeons in the past In older patients, Lorenz 
advocates preparation by continued extension and, if 
necessary, by division of muscles, and in all cases this 
preparation is helpful. 

The word bloodless is applied to this treatment 
merely m comparison to the operation of opening the 
joint ID order to replace the head of the bone, It does 
not indicate the slightest opposition to the use of the 
knife when such is desirable 

Whatever may be the view of the surgeons of general 
hospitals, there Seems to be no doubt among the leading 
orthopaedic surgeons, such as Mr. Robert Jones, of 
Liverpool, and Mr. Noble Smith and his colleagues at 
the City Qnhopfedic Hospital in London, that the treat- 
ment so ably advocated and perfected by Prof Lorenz 
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IS, at the present moment, the most satisfactory means 
known for dealing with these deformities 

The objections raised by these surgeons to the “open” 
method are — (i) That it is a very severe operation and 
dangerous to life , (2) that the results often lead to 
.ankylosis of the joints operated on One stiff joint may 
be sustained with comparative impunity, but if two stiff 
joints should occur, sad, indeed, is the condition of the 
patient, for walking is for ever after impossible 

The accidents which Prof Lorenz so outspokenly 
referred to as having happened to him in first trying his 
bloodless method are matters of the past, and he asserted 
lh.at, with due care on the part of the surgeon, such 
accidents ought never to occur again 


THE EGYPTIAN MEDICAL CONGRESS. 

T he increased interest which is now being taken in 
the diseases of warm climates was clearly shown 
at the medical congress held in Cairo last month. 
Egypt, the recognised home of epidemics in the past, is 
the victim of many plagues to-day which constitute it an 
excellent field for medical study , and the proceedings of 
the congress bore ample testimony to the scientific 
importance of the research work which is being diligently 
earned on m the valley of the Nile 

Out of a large mass of communications read before the 
meetings, we may select as worthy of special notice the 
papers on tholera, and the account of recent discoveries 
111 connection with the Bilharzia and Ankylostomum 
parasites 

Ihe reports on the late outbreak of cholera showed 
what admirable results had attended the woik of the 
'Sanitary authorities The enlightened and up-to-date 
methods now employed by them in combating the 
epidemic stand out in strong contrast to the mis- 
directed efforts of iheir predecessors. Nowhere can we 
sec more clearly the practical benefits which have been 
conferred nn mankind by modern progress in bacten 
ologiCial science It is now incontestably established 
that cholera is spread by Ihe infected water of the Nile 
and by the wells and dnnking-fountains in the mosques 
to which the natives have common access, and the 
measures of the sanitary authorities are mainly directed 
, Inwards preserving the purity of drinking water as the 
best defence against epidemics A general opinion now 
prevails, founded on the latest reports, that internal 
supervision and hygienic measures arc of moie value 
than quarantine regulations, which so often prove in- 
effective, and such measures are becoming increasingly 
important on account of the growth of population and 
crowded condition of the big towns One great difiiculty 
still remains— the problem nf educating the natives up 
to the reforms which are being introduced for their 
benefit. Their ignorance of the elementary laws of 
health, combined with an innate indifference, still con- 
stitutes the main obstacle with which the authorities 
have to contend. At the same time, the recent epidemic 
would never have been dealt with so successfully if there 
had not been a growing enlightenment among the lower 
classes and a readiness to cooperate with the Oovern- 
menl m its work of sanitary reform 

The scientific importance of Prof Looss’s papers on 
B?lharzia and Ankylostomum, particularly for students 
of tropical diseases, can hardly be overestimated. The 
diseases produced by these parasitic worms work the 
most terrible havoc among the native population of 
Egypt, and attempts have been made for some time past 
to find out by what means these parasites enter the human 
system and lodge in the intestine. The story of Prof. 
Looss's remarkable discovery is of the greatest interest. 
While making some experiments in the cultivation of 
ankylostomum worms, he accidentally allowed a drop of 
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water containing a number of theqe larvx to rest on his 
hand. In a few mieutea, a slight irritation set in which 
attracted his attention, but on examining his hand under 
a lens he found that the larvae had disappeared. His 
conviction that they had forced their way through the 
skin into the subcutaneous tissues was confirmed at a 
later date, when he discovered that his intestine con* 
tamed the ova of the parasite and that he had thus in- 
fected himself with ankylostomiasis. At the time, many 
persons were inclined to doubt his explanation of the 
occurrence, but he has since then made experiments 
with dogs and human beings, and in each case has been 
able to prove that the larvie, entering the body by the 
skin, have worked their way into the intestine 

His study of the Bilharzia parasite has not yet reached 
(he same stage of advancement, but although he cannot 
at present demonstrate the fact, he is convinced that the 
mode of infection is by the skin, as in the case of 
ankylostomum, and not by the mouth, as has been sup- 
posed. The negative evidence in support of this theory 
is that if the larvae of Dilharzia are brought even 
momentarily into contact with weak solutions containing, 
acids they are at once killed, and this fact renders it 
impossible for them to pass the stomach if they are 
laken by the mouth. Positive evidence is still wanting, 
owing to the great danger involved. 

Prof. Looss has not felt justified in making experiments 
on human beings until a more perfect knowledge of the 
larvx IS attained, and it is difficult to find animals with 
a skin resembling that of human beings for the purposes 
of experiment But from some partial successes he has 
had, he considers it only a matter of time before his con- 
tention will be established, namely, that healthy persons 
can become infected with bilharzia merely by dipping a 
hand or fool into water containing larvx When we 
consider how much of their lime the natives spend in 
wading in the Nile and in the canals, the water of whicl^ 
contains these parasites, we are at last within measur- 
able distance of accounting for the extraordinary preva- 
lence of the disease among them 


THE VACCINATION ACTS. 

'^HERE seems good reason to hope that the legal 
^ obligation of parents to procure the primary 
vaccination of their children in inmncy will be extended 
in the ensuing session of Parliament so as to include 
revaccination at about twelve years of age The widely 
representative and weighty deputation of the Imperial 
Vaccination League which interviewed the President of 
the Local Government Board last week made out a strong 
case for this and other amendments of (he present law 
as to vaccination, and they had a most sympathetic 
reception from Mr. Long. He, of course, spoke only fot 
himself, and not (for, the Government as a whole, but 
being the head of the Board which has charge of the 
subject, and having evidently given it most careful con- 
sideration and arrived at pretty definite conclusions as 
to the main points requiring attention in a new Act, 
there seems every reasonable prospect that these con- 
clusions will be found embodied in a Bill and submitted 
to Parliament in lime for enactment before the session 
ends. It must be recollected that the question cornea up 
this session in any case. The Act of 1898, which intrc^ 
duced domiciliary vaccination and the Conscience Clause, 
is only a temporary measure, ceasing to have effect after 
the end ^ the present year. There is no chance of its 
being allB^wed to drop so as to cause reversion to the old 
system, and very little chance of its simply being included 
m the Expiring Laws Cotitinuance Bill. When they are 
at It, therefore, it is important that Government should 
deal with the matter with some degree of finality* The 
five years’ experiment has been most useful in furnishing 
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experience of the strong and weak points of the present 
law, so that the whole subject is ripe for legislative 
treatment The aim should be to achieve, as nearly as 
possible, German results by English methods, and the 
chief points reauiring attention are obligatory revaccin- 
ation, the supply o^lycennatcd calf lymph, the adoption 
of a standard of efficiency of vaccination, and the trans- 
ference of the adminislration of the Vaccination Acts 
from Boards of Guardians to public bodies better adapted 
for the work. 


EEV DR H. IV, WATSON E' R.S 

'^HE death, on January 11, of the Rev. H. W Watson, 

^ Sc D., F.R.S., has removed from the scientific world 
a worker who did much to elucidate one of the most 
difficult applications of mathematical reasoning to mole- 
cular science 

Henry William Watson was born in London in 
February, 1827, being the son of the late Thomas Wat- 
son, of the Royal Navy. At the age of nineteen, he 
gained the first mathematical scholarship at King's 
College, London, and two years later obtained a 
scholarship at Trinity College, Cambridge, where he 
graduated in 1850 as second wrangler and Smith’s prize- 
man, Dr. Besant being senior wrangler. In 1851, he 
was elected fellow and assistant tutor of Trinity College, 
Cambridge, but on his marriage he was compelled by 
the then existing statutes to seek a livelihood elsewhere, 
and accordingly he obtained a mathematical mastership 
at the City of London School in 1S54, and was appointed 
mathematical lecturer at King's College, London, in 
1856 and assistant master at Harrow School m 1857. 
His work as a teacher ended after his appointment to 
the rectory of Berkeswell, near Coventry, where he resided 
until within a short time of his death He was elected 
Fellow of the Royal Society in 1881, 

A considerable proportion of Dr Watson's published 
work was written wiih the collaboration of Mr S. H 
Burbury, F R S Among these joint writings, we notice 
the treatise on generalised coordinates applied to the 
kinetics of a material system, published in 1879, the 
article Molecule " in the ninth edition of the Encyclo- 
paedia Bntannica" and the treatise on the mathematical 
theory of electricity and magnetism, of which the first 
volume ("Electrostatics”) appeared in 1885 and the 
second in 1889. The appearance of the latter volume 
occurred at a somewhat critical period in the history of 
electromagnetism It was Dr Watson’s hope to clear 
up many of the obscure points in the deductive reasoning 
on which Maxwell^s theory of electromagnetism was 
based. The same task had been undertaken about the 
same time in Germany by Hertz, who had. however, 
sought to substantiate the theory on experimental 
grounds, and his demonstrations of electric oscillations, 
followed up by the work of Fitzgerald and Lodge, 
diverted attention from the mathematical treatment of 
the subject. Dr. Watson, on the other hand, found in 
the course of the work that many points in Maxwell's 
theory could not be established by deductive reasoning 
alone, but he has given remarkably elegant treatments 
of many of the problems in which this difficulty does not 
occur. 

The books written by Dr. Watson alone included treatise 
on geometry in Longmans' Text-books of Science Senes 
(1871), but his best-known work was the collection of 
propositions on the kinetic theory of gases, which for 
many years served as a text-book on this subject. While 
the second edition of 1894 was still in preparation, a con- 
troversy arose as to the validity of the Boltzmann-Maxwell 
law, and an apparent exception had been si^gested in the 
case of a system of lop-sided spheres. Dr. Watson, by 
hiB investigation of the corresponding problem for circular 
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discs, did much to elucidate the error in the investigation 
in question, and to establish the result that if the dis- 
tribution of coordinates and momenta, which Gibbs now 
calls canonical,*’ exists at any instant, it will exist at all 
future instants He also gave considerable attention to 
Boltzmann's minimum theorem, putting the proof into an 
elegant form, 

The theory of errors was a favourite study of Dr. 
Watson’s, and in February, 1891, he read an address 
before the Birmingham Philosophical Society on the 
subject. About the year 1S94, he was appointed examiner 
in mathematics in the University of London, but before 
his term ofofHce had expired, he was compelled to resign 
owing to a slight paralytic stroke Recently, owing to 
ill health, he gave up the rectory of Herkeswell, and 
migrated to Brighton not long before his death 

Dr. Watson was a representative of the old school of 
physicists who relied on mathematical reasoning alone, 
an extreme which would at the present day he as far on 
one side of the happy mean as the modern experi- 
mentalist who builds up mere tables of numerical results 
IS on the other But his chief work was done at a time 
when "natural philosophy” meant applied mathematics 
and not experimental electricity He was a valued friend 
to whom the present writer has on more than one occa- 
sion been deeply indebted for help and assistance in 
difficulties. G H Bfi\ w 


DR // E SCHUNC , F.R S, 

OY the death of Dr. Edi d Schunck, the world 
^ has suffered the los' wf one of that small band 
of men of fortune who h^/e devoted themselves to the 
study of science for it' wn sake. Edward Schunck was 
born in Mancliestei on August 16, 1820, to which town 
his father, Martin Schunck, had a short tune previously 
removed from Malta to found the business of Schunck, 
Mylius and Co. This, which was one of the first firms 
of export merchants started m Lancashire, afterwards 
became Schunck, Souchay and Co., and as business 
increased they acquired a dye works in Rochdale. As 
Martin Schunck was anxious that his son should 
eventually undertake the management of this works, he 
sent him to study chemistry under Liebig at Giessen, 
and at Berlin under Rose and Magnus, but eventually, 
after some years' trial, the son found that he did not care 
for the business, and decided to devote himself entirely 
to research work 

Schunck must, without doubt, be considered the most 
celebrated worker upon the natural colouring matters, 
for among these substances there is hardly one to which 
he has not contributed some fact of considerable 
importance His elaborate investigation of madder, 
commenced ^in the 'forties and continued to 1894, 
constitutes an excellent example of the energy and 
patience which characterised him throughout the whole 
of his career. With our opportunities of to-day, it is not 
easy to appreciate fully the labour entailed by his early 
work in this direction, and though he was most anxious 
for some younger man to complete his investigation of 
the yellow substances contained in this plant, no one has 
yet attempted to face the difficulties of this subject. 

It 15 not possible in this short notice to attempt an 
account of tne numerous researches of his long and 
active career ; on the subject of madder, alizarine and 
various anlhraquinone derivatives, he published more than 
thirty papers, and his contributions to the chemistry of 
the lichens, indigo, cochineal and chlorophyll have been 
of the highest importance. His early predilection for 
the study of natural products remained with him to the 
last, and until quite recently he was engaged upon the 
investigation of the colouring matter which is present in 
the common blackberry. The difficulty of the many 
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subjects which he undertook and the elaborate care 
which he bestowed upon even the smallest operation 
account for the fact that he was less prolific than many 
of his contemporaries, but this, on the other hand, has 
added to the more permanent value of his researches. 
His dislike for slovenly or untidy work was characteristic 
of the man, and he frequently stated his inability to 
work in comfort should more than four glass vessels be 
upon the bench before him Shortly after his father's 
death, which occurred in 1872, he erected his private 
laboratory at Kersal , this, which is probably the finest 
in the kingdom, he bequeathed to the Owens Collec:e, 
Manchester 

He was a Fellow of the Royal Society, for some years 
president of the Manchester Literary and Philosophical 
Society, a vice president of the Chemical Society, and, 
from 1896-7, president of the Society of Chemical In- 
dustry, and in 1887, at the Manchester meeting, was 
president of the Chemical Section of the British Associ- 
ation. In 1898, he received the Dalton medal of the 
Manchester Literary and Philosophical Society , in 1899, 
the Davy medal of the Royal Society, and in 1900, the 
gold medal of the Society of Chemical Industry He 
married, in 1S5 1, Judith, the daughter of John Brooke, of 
Stockport, who survives him, and of his eight children 
four are now living AGP 


NOTES 

Al L who are mlereislccl in scientific progress will welcorne 
the suggestion that the lime has now fully arrived for obtaining 
a public portrait of Lord Rayleigh, whose work and itiduenct 
have contributed greatly to the advancement of natural know- 
led^. The eminence of Lord Rayleigh as a scientific discoverer 
renders such a form of commemoration most desirable, and his 
public services in many capacities, including that of chairman 
of the board of the National Physical Laboratory, supply 
additional reasons The proposiiion that steps should be taken 
to give effect to this project has already received the assent of 
a number of leaders in ihe scientific world, and Sir Andrew 
Noble, Sir Oliver Lodge and Prof Arthur Schuster have con- 
sented to act as joint treasurers for this purpose IL is intended 
to Circulate a first formal list of subscribers after the end of 
January It is therefore desired that those who wish to par- 
ticipate will signify iheir intention to one of the treasurers, by 
name, at the address of the Royal Society A meeting of sub- 
scribers will be called hereafter to decide upon the next steps 
to be taken 

The successful inauguration of wireless telegraphic com- 
munication between the United Slates . and England was 
accomplished by Mr Marconi at the beginning of this week, 
which if less than a month after the first message was sent from 
Cape Breton, Canada, to this country The distance from the 
United States station at Cape Cod to Cornwall is about 3000 
glilei, and is, therefore, greater than that from Cape Breton 
f he first mesBage was sent from President Roosevelt to the King, 
and was dispatched by Mr Marconi himself The message 
read as foHuwi: Majesty King Edward Vlf , London 

Fn taking advantage of the wonderful triumph of scientific re- 
search and ingenuity which has been achieved m perfecting the 
system 0/ wireless telegraphy, I extend on behalf of the 
American people the most cordial greetings and good wishes to 
you and all the people of the British Empire. (Signed) 
Theohore Roosevelt.” Later in the day, Hii Majesty re- 
plied in the following terms — "To the President, While 
House, WasljingtoD. I thank you most sincerely for the kind 
message which I have just received from you through Signor 
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MarC9ni'g Transatlantic wirelcsa telegraphy. I sincerely recipro' 
cate, in the name of the people of the British Empire,' the 
cordial greetings and friendly sentiinent expressed by you on 
behalf of the American nation, and I heartily wish you and your 
country every possible prosperity. (Signed) Edward R.' 
We hearllly congratulate Mr. Marconi on this fresh success and 
hope that both the Transatlantic systems will soon be in con- 
tinuous and useful operation. 

As an example of the way in‘ which wireless telegraphy can 
contribute to the pleasamncis, if not to the safety, of travelling 
by sea, we may call attention to the chess match which took 
place between two Atlantic liners whilst both were at sea. The 
Zirr0nia started a match by wireless telegraphy with the Min- 
ntionka, but after a few moves the communication Was broken ; 
later, however, the Lucania got into communication with the 
Philaii€iphfa\ and a second game was started, which was played 
out to a finish ; the game lasted for three hours, and ended 
in a victory for the American team over the Ertgliah, The 
ships were about fifty miles apart during the playing of the 
game. 

AcCordiNi; to the Daily A/ai/, Mr. Marconi's system of 
wireless telegraphy is to be utilised to help forward the through 
telegraphic communication from the Cape to Cairo. A definite 
scheme, it is slated, is to be prepared at once, and in the mean- 
time the African Transcontinental Telegraph Company will stop 
all further extensions from the south. Ac present, wires have 
been erected as far north as Lake Tanganyika, and it is 
expected that (he final link between Cairo and Fashoda will be 
open very soon. Wireless telegraphy, it is hoped, will enable 
some of the difficulties of the country north of Lake Tanganyika 
to be surmounted Bucceisfully. 

Mr. Quintus Hogg, whose death we regret to record, was 
one of the few wealthy men in England who are suQiciently 
interested in educational work to devote their lime and means 
to Its advaneement. He founded the Polytechnic Institution in 
Regent Street, London, in I&81, and is said to have spent about 
Icx),ooo/. upon his scheme, The place was designed for 2000 
members, but during the first winter the number reached 6S00, 
and there are now between 17,000 and 18,000 membera and 
students of both sexes. For quite twenty years (says the 
Mr. Hogg devoted a large portion of his lime, and much of his 
wealth, to this institution, the object of which was to provide 
evening teaching, technical training, gymnastics, music and 
rational amusement to the young men and girls of the com- 
mercial class in central London. The success of the Polytechnic 
was immense, and it provided the model on which all the others 
in London were formed in later years No one can say h<fvV 
much the Polytechnic cost him in actual money, but it is 
believed that 6000/. a year is a moderate estimate, up to the 
date when the inslilutioa (with those newly founded on the 
same model) began to receive grants of public money. Mr. 
Henry Cunynghame points out in the linns that hut for 
Mr, Hogg, London might still be without iis polytechnics 
It appears that an Act passed in 16S3 enabled the Chanty 
Commissioners to schedule the obsolete charities of the City of 
London and devote them to education. The Commissioners’ 
attention was called to the Regent Street Polytechnic, “and 
ultimately on this model there arose that group of polytechnics 
which accommodate In London over 30,000 boys, and stand 
like forts In the sea of London temptaliooB to youthful dis- 
Bipaiion, ignorance and i^icness-’* 

The article which Dr.- A. R. Wallace contributes to 
anti PVhu$ of January 17, on hia relations with Darwin In con- 
nection with the theory of natural selection, is a historical 
docaibent of great scientific interesr. Dr. Wallace was intro- 
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duced to Darwin in the insect-room of the British Museum in 
1854. While living in Borneo in 1854, Dr Wallace wrote a 
paper *'On the Law which has Regulated the Introduction of 
new Species, “ which was published in ^he Annals of Natural 
History in the following year. Hearing that Darwin was pre- 
paring Bume work on varieties and species, Dr Wallace sent 
him a copy of his paper and received a long letter ih reply, but no 
hint was given by Darwin of his having arrived at the theory of 
natural selection. Darwin had, however, actually written 
out a Ekelch of hJs theory in 1842, and in 1S44 this 
sketch was enlarged to 230 folio pages, giving a complete 
presentation of the arguments afterwards set forth m the 
“ Origin of Species " Dr. Wallace arrived at the idea of the 
survival of the fittest as the operating cause in evolution m 
1858, and immediately sent the outlines of this theory to- 
Darwin, who brought the communication before Sir C. Lyell 
and Sir Joseph Hooker, and urged that it should be printed at 
once. Upon their advice, however, he consented to let an 
extract from his sketch of 1B44 be presented to the 
Linnean Society with Dr. Wallace's paper on July 1, 1858. 
“ In conclusion," Dr. Wallace says, “ 1 would only wish to add 
that my connection with Darwin and his great work has helped 
to secure for my own writings on the same questions a full 
recognition by the Press and ihe public ; while my share in the 
origination and establishment of the theory of natural selection 
has usually been exaggerated The one great result which 1 
claim for my paper of 1S58 is that it compelled Darwin to write 
and publish ms ‘ Origin of Species ' without further delay ^ 
The story refiecis great credit upon both Dr Wallace and 
Darwin, and many naturalists will be glad to read it. We con- 
gratulate Dr Wallace upon having presented the world with 
such an interesting record after attaining his eightieth birthday. 

The death is annouced of Prof Sirodot, correspondant of the 
section of botany of the Pans Academy of Sciences, and of Pi of. 
Charles J Bell, professor of chemistry in the University of 
Minnesota 

Reuter’s agency reports that a sharp shock of earthquake 
of vertical direction and lasting two seconds was experienced 
at Davos on Monday afternoon 

Prof J II. Long, of Northwestern University, has been 
elected president of ihc American Chemical Society, in suceea- 
fiion to Prof Ira Remsen 

The report of the committee appointed by the Board of 
Agriculture 10 consider the question of forestry as regards Great 
Britain has been issued as a Blue-book. 

A Manchester telegram states (hat Dr Schunck’s bequest 
to Owens College, Manchester, does not include an endowment 
of 40,000/ as reported. It 11 confined to his valuable labor- 
atory and laboratory buildings 

Prof Gusi'av BiscHOFt formerly professor of tecbnicak 
chemistry at Anderson’s College, Glasgow, died in London, on 
January 13, in hi^ sixty-ninth year, He was known as an. 
analyiLcal chemist, principally in connection with water aoalyiiB* 

Mr. Thomas Sutton Timmis, of Allerton, near Liverpool,, 
hai vested in trustees a sum of 10, coo/, to initiate systematic 
research into the origin and cure of cancer. The iDvestlgations- 
will be conducted at the Liverpool Royal Infiriaary and the 
new laboratories of experimental medicine in University College, 
Liverpool. 

,,A Ganteil News telegram states that the tests of the new 
|l6-iuch gun, just ntountad at Sandy Hook, took place on 
l^miary 17 with complete eoGcess. Three shots were fired, one 
^ 1 ^ Che full service charge 01^640 lb. of smokeless powder, said 
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to be the leii^st yet fired, and a projectile virei^hing 2400 lb 
The shot struck the sea three miles from shore. The gun will 
have a range of twenty miles. 

Tub Paris correspondent of the Tt/fies states that at a meet- 
ing of the Academy of Moral and Political Sciences on January 
17, the Incorporation of the British Academy with the Inter- 
national Association of Academies was agreed to unanimously 
Lord Reay, Ihe first president of the British Academy, who is 
a correspondant of the Institute, expressed his thanks for the 
decision 

We learn from Science that the CarneE'e Institution of 
Washington has made a grant to the Marine Biological Labor- 
atory, and now has at its disposal Iwenly tables in the laboratory 
at Woods Hole, Mass , for the season of 1903. These tables 
are intended fur the use of persons engaged in original research 
in biology, and carry with them the right to be furnished with 
the ordinary supplies and material of the laboratory. 

Accordim; to the Daiiy Mail^ Mr Edward Baily, of Pen- 
zance, formerly of Mansfield, Notts, has presented to the Mans 
field Town Council, in trust for his native town as a nucleus of 
a museum, a large and valuable collection of natural history 
specimens and scientific apparatus, collected by him during the 
past twenty years 

The protection of the coasts from the inroads of the “ica has 
become a matter of great importance in Norfolk and Sufiolk. 
A meeting to consider what action should be taken was held at 
Norwich on Saturday last, many representatives of local Ixidies 
and public compinies being present Sir Samuel! Joare, M.P , 
wrote that he would like to see the Government appoint an 
experienced commissioner for Norfolk and Suffolk, or better 
still, one for each county, to report on the present encroach- 
ments, after some months’ work and experiments, and to have 
under him officers in charge of certain portions of the coast who 
should keep records of daily, weekly and monthly observations 
ThefoUnwing resolutions were adopted — (1) “That the inroads 
of the sea upon (he coasts of Norfolk and Suffolk have increased 
so much as to become a national danger ; that the existing 
powers of the local authorities and the financial resources at 
present available are insufficient for the construction and main- 
tenance of adequate uorks of sea defence, and that the time has 
arrived when measures should be taken with the least possible 
delay to bring the subject, by petition or otherwise, to the 
notice of His Majesty's Government with the view of obtaining 
a Government inquiry, and some relief towards, or allowance hi 
respect of, the cost of maintenance of such protection works " 
(2) “That a committee be formed, consisting of the members 
appointed by each of ihe local authorities concerned, with power 
to add to Qieir numbefi together with their representatives in 
Parliament, to consider the best means for giving effect to the 
foregoing resolution, and, if considered advisable, to confer 
with other districts in the country similarly affected, and to 
report thereon to the respective local authoritCes, arul that when' ' 
necessary another conference be convened upon the subject." 

A NEW system of telegraphic time-signals has been adopted 
by the US. Naval Observatory, Washington, and has many, 
advantages over the method followed m this country Instead^ 
of sending one signal at noon, as Is done here for the noon 
signal from Greenwich, a series of signaH, beginning at five 
minutcii before noon and ending at noon, is sent out from the 
Observatory. This series agrees with that in use on the Pacific 
coast, 10 that the same system is now employed throughout the 
United States. During the interval over whiefi the time- 
sigoals extend, every tick of the transmitting clock is signalled 
electrically, except the twenty-ninth second of eacla minute, the 
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last five seconds of the first four mmuLes and the la^l ten 
seconds of the last minute After this final break of ten seconds’ 
duration, the noon signal is given. The electric connections t>f 
the transmitting clock at the Observatory emit certain sounds 
which can be easily distinguished by anyone listening to a 
sounder in a telegraph or telephone office. It is thus possible 
to recognise, by means of the breaks in the record, the middle 
and end of each minute, and especially the end of the minute 
which terminates at noon As the signal is seldom in error to 
an amount greater than one- or two tenths of a second, and 
electric transmission over a continuous wire Is praciically 
instantaneous, the series of noon signals provide a convenient 
means of accurately regulating clocks to standard time through- 
out the United States The system is much to be preferred to 
that of sending a single signal at noon, as is done m ihi& 
country for Greenwich Lime 

During the greater part of the week ended January 17, 
the British Isles were under the influence of an area of high 
barometric pressure, and experienced very cold Horthcf^Iy and 
easterly winds, the temperature being much below the average. 
The Weekly IVeatker Neport issued by the Meteorological 
Office states that the temperature was as much as 10” below the 
normal m the midland counties, ^ in Scotland W and the 
western half of England, and between H"" and 6 in other parta 
of the kingdom The highest of the maxima were recorded, 
as a general rule, to^vards the end of the period, and ranged 
from 50" in the CImnnel Islands and 49“ in Ireland S. to 40“ 
in Scotland E , England N E and the midland cuiinlies. 
At inland stations, the daily maxima during the week were fre-^ 
quenlly l^low 32°, and at Lairg on January 13 the highest read- 
ing was no more than 20° The lowest of the minima were 
iwosily recorded about the middle of the week In Scotland 
N. (at Braemar on January 13), the screened Ihermomcler regis- 
tered a minimum of i'^, and on the following day, that at 
Lairg, Scotland N , fell to 6“ Elsewhere, however, the- 
minima ranged from 12^ in England N W andf 13’’ in the 
midland counties to 20'’ in Ireland S and 26^10 the Channel 
Islands. In the neighbourhood of London, the greatest cold 
during the present winter, 24“ in ihe screen, occurred on the 
night of Thursday to Friday, while at Greenwich the exposed 
thermometer on grass registered 12’ On Silurday a suddeu 
thaw set in with snow and ram, which frorc on touching the 
cold ground and formed a layer of ice known as silver thaw,, 
owing to which very many accidents occurred to pedestrians 

In his presidential address to the Institution of Engineers 
and Shipbudders m Scotland, reported in the Tranioiltons, 
Mr. William Foulis stated that several important changes had 
been made The number of members of council was increased, 
the class of students was placed on a mure satisfactory basis and 
a class of associate members was formed The most important 
I points for future improvement were, fir!>t, that a member of 
I council should preside at students' meetings . secondly, that a 
research committee should be formed ; and, thirdly, that more 
I and better accommodation should be provided for the Institution 
’ and especially its library. 

A MAI HBMATirAL investigation of the theory of railway 
brakes is given by Prof A Somraerfeld in the DenksckriftoX the 
Technical College at Aachen, published in connection with the 
DUsseldorf fiixhibition. Prof Sommerfcld divides the action 
of the brake into three phases, the first characterised by pure 
rolling of the wheels on the rads, the second by a mixture of 
rolling and slipping, while in the third phase the wheels slip 
along the rails without rolling A consideration of the three 
phases leads to an cKplanatton of the property that an increase 
of brake pressare sometimes reduces the efficacy of the brakes 
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iiMtead of Increasing it. In the InTeitigationi account is taken 
of the dependency of the coefficient of friction on the velocity 
baled upon eaperi mental determinationi. 

SoMB e^tiniatei of the strewea in the riveted attachments in 
■hips are given in the December number of the Transactions of 
the Institution of Engineer! and Shipbuilders in Scotland by 
Dr. J. Bruhn Taking ships of various dimensions, the author 
calculates the stresses at the gunwale amidships from the ordinary 
theory of bending, and the stresses in the rivets are obtained from 
the iBsumption that the stress is increased above that on the 
solid plate in proportion to the reduced sectional area Dy 
drawing curves showing the relation between the stresses so 
calculated and the lengths of the ships, it is shown how the 
stresses on the edge riveting are being rapidly increased by the 
increase m the size of vessels and also by the tendency to let 
full-formed vessels proceed to sea in light or comparatively light 
conditions, particularly when water ballast has been added 
Practically the only way of reducing the stresses is by increased 
rivet area. In some cases, this may be obtained by closing up 
the spacing of the civets, but eventually, as the size of the ship 
increases, an additional row of rivets must be fitted 

An interesting report on the plasticity of clays is presented to 
the BuiUtin de ta Soaiti Encouragfment for November 30, 
1902, by M D Ziehokke. Of the various theories of plasticity, 
the author attaches much importance to that of A Rejto, 
according to which the peculiar properties of clay are due In the 
muD to the fact that the cohesion of its particles exceeds the 
Internal friction. A number of experiments are desenbed in 
which the tenacity of various samples of clay was tested by 
submitting cylinders to longitudinal traction. One remarkable 
result of these eiperlments is that the elongation previous to 
rupture is greater when the Iraction is applied rapidly than when 

it IS applied slowly. 
With rapid tractions, 
the diagrams ob- 
tained show that the 
separated (portions 
taper to sharp, al- 
most conical, points 
(FJg. I ), whereas with 
tractions applied 
gradually to the same 
samples of clay the 
breakage seems to 
take place abruptly 
before the constric- 
tion at the middle of' 
I he bar has become 
great (Eig 2) This 
remarkable property is the exact opposite of that met with 
in the majority of substances, such as metals The attempt 
to explain the phenomena has led M. Zschokke to a study 
of the microscopic structure of different samples of clay, in 
illustratint) of which several diagrams are given. Finally, the 
author de6nes plasticity as that properly of a body, possessing 
oj great a cohesion as possible, of undeigomg, under the action 
of external forces, very great permanent deformations without 
the deformed body exhibiting any change in its cohesion rela- 
tively to the original body. Plailiclty, it is pointed out, 
depends largely on the ab^rbing pouer of the clay and its 
attraction for the absorbed water, and the latter depends partly 
on the sue of the particles and partly on the physical or chemical 
affinity between these particles and the water 

Thb AnnaUs dt conservatoire AAronomique of Moscow 
(vol, iv., second senes), which is published Under the dtrectioD 
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of Prof, W. Ceraski, contains some valuable contfibulioni to 
astronomy, The volume opens wiih the reductions of the 
meridian observations made by M Modeslow of stars in the 
zone 0° to + 4° decimation, the object being to determine the 
positions of all stars down to magnitude 8 Thi4 is followed by 
three contribuLions by M S Blakjo on the calculation of 
occultalion of stars by the moon, containing tables to facilitate 
reduction, observations of the Leonids in 1897, 1898 and 1899, 
and 0/ the planet Mars in 1S96-1S97 (with plates) Prof 
Ceraski gives a valuable photometric s' udy of a certain number 
of stars in the constellation of Coma Berenices, and adds a 
process plate showing a portion of the region 

Mr H. a. Bryden contributes to the Fortnightly Reviev) 
for January an article on the decline and fall of the South 
African elephant It appears that the wild elephant has now 
practically ceased to exist south of the Cunene and Zambesi 
rivers. About the year 1830, elephant hunting m Cape Colony 
was prohibited by the British Government Since that time, 
remaining herds have been carefully protected, and ihey still roam 
the dense mnglea of the Knysna Forest and the Addo Bush in 
large numbers. It is a curious illustration of what a little 
timely preservation will do for wild creatures that often within 
a few miles of Poit Elizabeth and MiLenhage there are strong 
troops of these animals, while one may travel elsewhere fifteen 
hundred miles up country and not succeed in finding a single 
wild elephant 

In his recent report on the trade of Wurtemberg for the year 
1901 and part of 1902, Dr. F. Rose, H M Consul at Stuttgart, 
refers to the heavy fall in the price of carbolic acid owing to the 
manufacture of this substance by a synthetic process The 
commencement of the manufacture of synthetic carbolic acid in 
Germany was, the report points out, the direct result of the 
prohibition of the export of carbolic acid from the United 
Kingdom in January, 1900 In a former report, Dr. Rose, in 
the course of some remarks on the production of synthetic car- 
bolic acid, said that the high prices for phenol, caused by the 
prohibition and the low price of benzol in Germany, were 
instrumental in giving a great impetus to the endeavours of 
German chemists to discover a cheap working method of pre- 
paring phenol synthetically from benzol, and thus rendering 
Germany independent of the export from the United Kingdom. 
The danger to the British export trade of carbolic acid then 
foreshadowed has now become an actual fact " 

In a reprint of a pamphlet from the Humane Review en- 
titled *' The Fate of the Fur-Seal,'* the author, Mr J CoLlmson, 
directs attention to the cruelties connected with the driving and 
slaughter of these animals on the PnbilofTs, as well os to the 
evils of pelagic sealing. 

A KBCBNr fasciculus (No X310) of the Proceedings of the 
U.S. National Museum is devoted to materials (or a mono- 
graph of the North Amencan insects of the order Thysanoptera. 
At the conclusion of the memoir, the author, Mr. W. E- Hinds, 
discusses the phytogeny of the different sections of the group. 

Wb have received a copy of a second lecture on Thorough- 
breds and their Grassland,’* by the Rev. E A, Wood ruffe - 
Peacock, forming No 2 of the Rural Studies Series^ in whloh 
the nature of soils and the best kinds of gross with which to 
sow them are diociisaed. 

The American Haturahst for December contains an im- 
portant paper, by Prof, A. W. Grabau, on the morjihology and 
growth of the gastropod shell, with especial reference to the 
protocoDch, or embryo -shelL Attention is called to the fact 
that several of the modern limpet-llhe shells, such as Acmxa 
and Crcpldula, have coiled protoconebs, whence it is inferred 
that this type of shell is probably not, oi might at finH sight 
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have been supposed, piimitive. The subject is largely treated 
from the paloeontological aspect. 

Captaint Barrett- Ha vffLTON has sent 'us a copy of his 
paper, from the November number of ihe Zoologist, on the 
origin of sexual dimorphism and nuptial weapons and orna- 
ment, It is stated that the recent investigations into the life- 
history of the salmon, published by the Scotch Fishery Board, 
contirm the author’s view as to the setting free of proteids and 
other compounds In the breeding salmon, and their transference 
to various parts of the body 

As is w^ll known, the typhoid bacillus produces little or no 
toxin in artificial cultivations, and all attempts to obtain a 
typhoid antitoxin have hitherto proved failures Chantemes&e, 
however, by growing the typhoid bacillus m a special culture 
medium prepared from spleen and bone marrow, claims to have 
obtained a toxin with which he has been able to immunise 
horses and to prepare a typhoid antitoxin. Of 179 cases treated 
with the latter, seven died, a case-mortality of only 3-7 percent , 
whereas of 1192 cases treated during the same period on general 
principles, 2S6 died, a case mortality of 19 3 per cent {La Presse 
Mi^Jicale, December 24, 1 902, p 1227). 

The funclion of the flagellated body of the malaria parasite 
was for a long time a disputed question In iBqS, MacCallum 
found that in the Halteridium, a maUria-like parasite of birds, 
there were two varieties of the parasite, a granular and a non 
granular, and he observed that it was only the latter that 
developed flagella lie had the good fortune to observe a 
Hagelluin from a non granular parasite enter and fuse with a 
granular one, and therefore concluded that the flagellum was a 
fertilising element It was suggested that the same would hold 
good for the malaria parasite, and MacCallum stated that he 
had actually observed this to be the case. Dr. Moore, of the 
University of Texas, announces that he has been fortunate 
enough to observe the phenomenon m a case of .estivo-autumnal 
fever A hyaline or non-granular body was seen to be in active 
movement, and in a moment four active flagelU were extruded 
One of these became separated and happened to come in 
contact with a granular body, and after several attempts entered 
into this and became fused with it {Johns Hopkins Hasp Bull,, 
October, 1902, p 235). 

Foi LOWING closely upon the revised list of herbaceous 
plants which was issued laU June, a welcome addition to the 
hCerature originating from the Royal Bjtanic Gardens, fCew, is 
furnished by a new edition of the “ Hand List of Trees and 
Shrubs Grown in the Arboretum " This does not include Ihft 
Conifers, which are undergoing revision Previoudy produced 
in two parts, the present list includes m the single volume the 
monocotyledons and all the dicotyledons to the number of about 
four thousand five hundred. 

The second^ fasciculus of the supplement to the '• Index 
Kewensis” has been presented by M T Durand and Mr. B 
Daydon Jackson, having been published, like the first, at 
Brussels, Included are genera from Cymbidmm to Iriha, 
cither new genera or those to which new species or synonyms 
were added during the decade commencing with the year 1S86. 
Cypripedlum and Dendrobmm are considerably enlarged, chiefly 
to the enumeration of new hybrids , the additions to 
Hieraclum are principally European, which is accounted for by 
the ^t that during the era many investigators, notably Hanbury 
in Britain, were working out the variations of this polymorphic 
genus throughout the continent. 

The development of a somewhat rare Grsteromycete 11 
described by Mr. J R. JohnUon under the name of Caulo- 
S^ossum troAsmrsarium, A central columella runs throughout, 
Che glebe contains chambers which are lined with bisldia, and 
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the periderm is very thin and ruptures irregularly, exposing the 
glebal folds Cauloglossum may be regarded as a synonym for 
Podaxon, hence the author proposes the name Rhopalogaster 
and favours affinity with the iLysterangiacex* The paper 
appears in the Proceedings of the American Academy of Arts 
and Sciences, from which source comes also a flfih hbt of new 
species of Laboulbeniacea:, with diagnoses contributed b) Prof 
Roland Thaxter These are forms which were found growing 
on the bodies or appendages of insects 

One of ihe last reports issued by the Weather Bureau in 
Manila describes "the seismic and volcanic centres of the 
Philippine Archipelago ” The author of this report, M Sad- 
dera Masb, S J , divides the Archipelago into four districts or 
sections, and for each of these gives, in chronological order with 
short descriptions, lists of large earthquakes and volcanic erup 
tions. In looking over these records, the earliest of which 
refers to the year 1599, it is interesting to note the instances in 
which these two phenomena have agreed m lime The relative 
frequency of earthquakes in the Archipelago is shown by a 
coloured map, by tables and by curves Since iSSo, maxima 
occurred in 1881 and 1S97, with a minimum in 1886 The 
distribution of earthquakes m the rainy season (funeto October), 
the dry cold season (November to February) and the dry hot 
season (March to May) are in the ration 100.73 SJ- Other 
tables and diagrams refer to distribution of shocks according to 
years, months and hours, but it cannot be said that they show 
any marked periodicities. 

Mlssrs, a E- SiALKV AND Co (j 5 Aldeimanbury, EC.) 
have sent us a small pamphlet entitled " Mahomet and the 
Mounuin, a Modern Miracle," which they have just published 
The text is devoted to the elucidation of many points connected 
with the use of the telepholographic lens, and should be found 
serviceable to those who are commencing the use of this form 
of lens Several typical illustrations are inserted Those who 
wish to read this booklet can obiain one from the publishers 
post free on application 

The twentieth volume of the Geographical Journal, contain- 
ing the monlhly issues from July to December, 1902, is now 
available It commences with the address delivered by the 
president, Sir Clements Markham, F R S , to the Royal 
Geographical Society at the anniversary meeting In addition 
tp numerous other articles of interest, ihe volume contains a 
summary of the results of his latest journey in Central Asia by 
Dr, Sven Hedin , contributions by Mr Ellsworth Huntington, 
on a ]Ourney through the great canon of the Euphrates River; 
by Mr. Oscar Neumann, on an expedition from the Somali 
coast through southern Ethiopia ; and by Dr M A. Stein, on 
a journey of geogiaphical and archxological cxploraLion in 
Chinese Turkestan Interesting particulars are also to be 
found concerning the departure of the Afoming in search of the 
Discovery in connection with the National Aniarctic expedition. 
The liberal supply of illustrations, charts and maps make with 
the papers an msiruclive and interesting record of geographical 
work 

The additions to the Zoological Society’s Gardens during the 
past week include a Binturong {Antictis buiiurong) from the 
Malay Peninsula, presented by Mr M A Hawes , an Indian 
Crow {Corviis splendem) from India, presented by Mr. D 
Asbury ; an American Golden Plover {Charadrtus amencanui), 
captured at sea, presented by Mr. G Carrick , a Blackbird, 
var {Turdus merula)^ a Long Thrush ( //iMjrctfj) Briliih, 
presented by Miu Alice Ellis ; a Coquerel’a Mouse Lemur 
{Chirogalfus loguerelt) fiom Madagascar, six Himalayan 
Monauls {Lophophorus impeyanus) from the Himalayas, two 
Brush Turke)s {Ta/egalla laJhami) from Australia, three South 
Island Robins {Aftra albifioni\ from New Zealand, deposited. 
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OUR ASTRONOMICAL COLUMN. 

Nkw Comet 1903^ (Giacobini).— A lelegrBin from the 
Kiel CentialsCeUe atatcB that M. Giacobini, observing at Nice, 
has discovered another new comet, the position of which at 
6h. z8m, '9 (Nice M.T-) on January 19 was as follows . — 

R A = 22h, 57m, 49s, 

Dec. = +3" 16' 24'^ 

that between the stars $ and 3 Fiscium, about one-third the 
distance from $ 

The daily movements in R.A. and Dec are H- 17' (arc) and 
- 12^ respectively. 

Comet 1903 d. — No As&onoMtsc^e JV^achrtcAitn 

contains several sets of observations of this comet, and jhe 
elements and ephemeris given below The latter have been 
Calculaled by Herr F Ristenparc from the means of three 
observations made on December 3, three obacivalions made on 
December 11 and of two observations made on December 23, 
all of them having been made by different observers 
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The Rei ATioN BErvvKEN Facul^ anfj Prominkncbs.— 
In No. ir, vnl xxai., of the Memortt della Socuta dfglt Spettnt- 
seopisli Italianky Signor Mascari submits a large number Of 
arguroents and data in order to show that there is no real coA- 
oection between the solar hydrogen prominences and faculs, 
but that where faeulte: are attended by other outbursts, these 
outbursti are of the eruptive promineoce type. 

For instance, in 1S95, the prominences had a maximum 
frequency at +30" to +40® and -20" to - 30" (heliographic 
latitudes), and strong minima at ±60" to +90“ respectively, 
whilst the groups of facuLx showed an almost symmetrical 
arrangement with regard to the solar equator, having only slight 
maaima of frequency at + 10“ to -1-20° and +70“ lo ±80“ , the 
same relations held during 1896, and many similar cases are 
quoted by *he writer for other years 

Again, out of two hundred and ninety-six groups of faculcs 
observed in 1900, only fourteen were coincident with ordinary 
prominences, whilst ninety-nme coincided with eruptive 
prominences having bases of small extent 

Signor Mascari therefore arrives at the conclusion that the 
hydrogen prominences, such as are commonly observed on the 
aun's limb, and faculx are two distinct and completely inde- 
pendent phenomena 

Sl'BCrROGRAPHIC DR'J'BRMINATION OF THE ROTATION 
Period of Jufiter.— Two eacellent apecirograms of Jupiter, 
obtained by Mr V M. Slipher, of the Lowell Observatory, 
Flagstaff, Mexico, are repr^uced in No 10 1 of Popular 
Astronomy. Nci i was taken in such a posilion that the dis- 
persion wan parallel to the equatorial diameter of the planet, 
whilst in No. 2 the dispersion was parallel to the polar 
diameter 

No I shows a very distinct displacement or inclination of the 
lines in the planet's spectrum as compared with the lines in'tjhe 
lunar spectrum, which was photographed as a oomparfion 
Bpectrum on both sides of It. In No. a, this displacement was 
non eaistenti Meaiurcmcnts of the displacement in spectrogram 
No. 1 were made, and, on applying Doppler's principled them, 
values for ihe rotation period whicD are well in accordance with 
the accepted values were obtained. 

The Photography of Stellar Regions,— Id a peper 
ittently communicated to the Vienna Academy of Sciences, Herr 
Egon von Oppolzer dlscutsei the question as to how the greatest 
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number of star images may be obtained when photographing 
stellar regions 

He points out that in an objective uncorrected for curvature 
of the focal surface, this surface is a sphere having Its ceoUe in 
the centre of the objective, and it will only be on the intersection 
curve (a circle) of this sphere and the photographic plate that 
the star Images will be in focus, and therefore it will only be on 
this curve that images of the fainter stars will be obtained 
The further from the curve the star image happens to fall, the 
greater will have to be the msgnitude ol the star in order that 
Its image may be photographed 

Herr Oppolzer then establishes a relation connecting the 
distance of a star image from this focal circle, the radius of the 
focal circle and the deal length of the objective, and finally 
arrives at the conclusion that the formula By = L2/i^(where L = 
the length of the side of the square plate and the focal 
length of the objective) gives the best distance (Bf,) that the plate 
must be pushed in from the axial focus in order thai the maxi- 
mum number of stars may be photographed Applying thia 
formula to the Potsdam aslrographic refractor, we find that the 

f ilate should have been pushed mO'47 mm , whereas we see, 
rom the Potsdam plates for the “ Carte Celeste,*' that it was 
only pushed in 013 mm., and Herr Oppolzer deduces from 
this that an unnecessary loss, amounting to as much as 6 per 
cent , has occurred in the number of stars photographed 
{^A sir ophy steal Journal^ No 5, vol. xvi ) 


THE FORMATION OF PEARLS} 

"O V far the greater number of recent writers on pearls, whether 
^ scientific or otherwise, when discussing the cause of pearl- 
formaliun, have contented themselves with recapitulating what 
has already been written on the subject, without attempting to 
verify or refute the various hypotheses that have been pro- 

f iounded. The question is one which has called forth specu- 
alive theories since the earliest Limes of which we have any 
records, but, with the exception of the brilliant researches of 
Filippi and a few of hia contemporaries, theory has prevailed to 
the almost complete exclusion of pracucal investigation. 

In a recent paper, ^ based upon an examination of large 
quantities of maieria] comprising a number of the pearl-pro- 
ducing species of mollusca, 1 have tried to place our knowledge 
of the matter upon a more saliBfactory basis 

By observations upon pcarJ-bearing examples of the common 
mussel, MyttlHS edulis (which were confirmed in the case of all 
other species examined), 1 proved that the formation of ihe 
pearl takes place in exactly the same way as that of the shell, 
except that a true peail is laid down in a closed sac of the shell- 
secreting epithelium, embedded in the hubepideimal tissue of 
the mantle and completely cut off from the outer epithelium 
itself Inside this spherical epithelial sac, the shell substance is 
laid down in the concentric layers that are so characteristic of 
Ihe pearls, instead of in the parallel lamellEie which are found in 
the shell itself Such a sac, with its contained pearl, may be 
compared to a human atheroma cyst 

1 his makes it necessary for us to draw a sharp distinclior 
between pearls proper and blisters or pearly excrescences of the 
shell lining, which are secreted by ihe outer (shell-lorming) 
mantle epithelium, lo cover over foreign bodies that have in* 
truded themselves between the mantle and the shell or to 
repair the damages done by shell-boring domiciliaries. Con- 
cretions** are, again, distinguished from pearls as calcoaphoeritic 
bodies which have not a cuticular origin from an epuhelium, 
but seem lo arise by free crystallisation in the mantle or other 
tissues. The term attached pearl ” should be applied only to 
pearls which have become secondarily fused to the shell by 
abtorption of the intervening tissues. 

From the facts of pearl- forination, it is easy to understand 
why the pearl presents the special characters of the par- 
ticular species of shell from which it is taken, and also why, in 
the same mollusc, the characters of the pearls produced are 
determined by the part of the mantle In which they are formed 
Thus, pearls formed in the extreme mantle margin sre compoied 
mainly of perioatracum, the leathery pearls of N^diola 
modiolus, wnile those which occur in the part of the mantle 
concerned in depositing the prismatic substance are made up of 

I On the Origin uf Peoi’la " By Dr H Lyiter Jamoacn {Proceetimi^i o{ 
the Zoological Society of London, 1904, vol 1 , pp. 140-1C6, pi xlv^xvli.). 
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concentric layers of rod-like prisms, as in the brown or black" 
pearU of ibe Scotch river mussel, Margaritana miargaritifira 

<F^. 1). 

By far the greater part of the mantle epithelhim deposits the 
nacre, and pearls which arise m this part of the mantle are the 
typical nacreous ones, to which the great majority of the 
marketable gems belong. Even the uncalcihed substance of 
the hinge ligament of the shell maybe represented in the pearl; 
for example, in the great Australian mother-of-pearl oyster, 
Margariiiftra maxima^ Jameson, black leathery pearls are 
'sometimea found in the dorsal body-wall 

I next proceeded to investigate the origin of ihe sac in 
which the pearl arises, and also the nature and origin of the 
‘"nucleus" which is so often to be found in the centre of the 
pearl. In a great many molluscs, among which were several 
of the pearl-oysters proper, the remains of tremalodes were 
found to form the nuclei, a discovery which confirmed the 
-observations of Filippi, Muhius and others In one or tyio 
cases, however, other parasites played the same part. By con- 
fining my attention to the common mussel, I proved that the 
epithelial sac, which is all-important for pearl formation, is first 
formed around the live Irematode which enters upon a resting 
-stage in the tissues of Mytilus A similar sac, surrounding a 
trematode, was found in an example of the Ceylnn pearl- 
oyster, Margaritifira vulgaris, Schumacher, which I ex- 
:amined. For the formation of the pearl, it is not necessary for 
the Irematode to persist as nucleus, for it often happens that 
it migrates out of the sac ; but the sac, caused primarily by the 


Fir I — Section gruund from a brown Scotch Kiver Pearl, bliuwing il lo 
be Comported of ihe Prisoiatic Sub'iianLc, X 25. 

specific stimulation of the parasite, is essential to pearl produc- 
tion. In Madiola modiolus, and probably in some other forms, 
similar sacs are formed around Sporozoa. 

The next subject to be investigated was the origin and lifc- 
hi8tory of the parasite that causes the pearl-sac The common 
mussel was found to be the most convenient species on which lo 
study this, and the pearl-bearing mussel-beds of Billiers, in 
Brittany, and Piel, in the Barrow Channel, were selected as 
suitable sites In which to begin the observations (Fig 2) 

The parasite, like most trematodes, passes through a regular 
cycle or three hosts, two of which are invertebrates and the third 
a vertebrate It arises in sporocysts in the " tapestry shell," 
Ti2/« d 4 <ussaius, and the cockle, Cardtum eduU, the former 
as first host at Bilhers, Ihe latter at Piel, where Tapes 
does not occur. The young laille^s Cercanx nr trematode larvx 
leave the mother sporocysts in the first host and migrate into the 
mussel. 

The transmission of the parasites from Tapes to Mytilus was 
proved experimentally in a tank at the Brighton Aquarium. In 
the inuBsel, the parasite enters into a resting stage, in the sub- 
epidermal connective tissue, and gives rise tb the epidermal sac 
or epithelioma" in which the pearl arises (Fig, 3). If the 
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parasite dies in this sac, a pearl is formed around its remains, 
or, if It migrates to another part of the tissues, a pearl may be 
developed in the empty sac 

Although It was found impossible lo secure live uninfected 
material of the hna host for experiment, it is almost certain that 
the adult stage of the Dtsloma {^Lcunthodtndnuvi^ 

^ontaUrme, Lev , a worm which occurs in the inievLine of the 
eider duck, Somatena molltssima, and the black duck or scoter, 
OeJemta nigra Both these birds feed almost exclusively on 
mussels A number of scoters caught or shot in the immediate 
vicinity of the Billicra pearl beds were found swarming with 



Fkj 2 — The Pearl b-aring Mussel licds at Picl, in iho Barrow Channel 


this worm Indeed, one example of the worm, in an immature 
condition, quite indistinguishable from the resting stage which 
occurs in Mytilus, wb.s taken from the intestine of a scoter 
Our knowledge of the life-histones of other tremalodes, or 
'‘dukes" as they are popularly called, enables us to (ill in the 
hle-hislory of this parasite with considerable detail The worm 
rraches maturity in the intestine of the scoter and cider, and 
Ihe eggs pass out with the f.cces These eggs, or possibly 
“ Miracidium " larvx derived from them, enter Tapes or the 
cockle and there give me to sporocysls, in which the young flukes 



Fig 3 — Diagrammaliu «eciian of part of ilie shLll and manile of Myliliu, 
showing A irematode in ub 'i»c, a pearl in a piimiHr sue and a secondarily 
■uached pearl , « , n.-iLreoui Bubmance of ibe Bhell , rfi exf , external 
niw rc-^ecretin^ epiihelium of ihe manile , c t , connective tiBBue , j , lac 
coniaining live irematode . s , sac cojiiainind pearl , nr* , nutleu* of 
pearl, note also the •^a.c of in " aiiochcd pearl, which hni bee ime 
contmuouB with fhe external epiihelium of ihe manile , « n / nucleus 
of the atiachefl pearl,.'/ mi, mlernal ciliated epithelium u( mantle, 
winch llncfl the branchial caviiy 

or CcrcariEE are formed These laivs, unlike typical Cercarix, 
are tailless, and when they escape from Tapes reach the mussel 
chieHy by drifting with the tidal currents. On entering the 
mussel, they pierce the body wall and settle down in the sub- 
cutaneous tissues, in which they become surrounded by the 
pearl-sacs. If the mussel lives long enough, pearls will be 
formed in these sacs If, on the other hand, a mussel contain- 
ing these resting Cercana: is eaten by an cider duck or scoter, 
the Cercarix develop into the mature worms, which produce 
eggs, and the life cycle is repeated. 

As an economic remit of these investigations, it would seem 
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that the artificial prcMluction of marketable pearla in large 
quantltiei ahould present no great difficifUies, If the conditiona 
esKniial to pearl production in the particular casei be intelli- 
gently investigated. The fact that trematodes have been 
ascertained to M 0/ least one cause of pearl formation In several 
of the molluscs that produce the marketable gems gives us 
every reason to hope that, by learning the life-histories of these 
parasiteri, we may be able to infect any number of pearl-oysters 
or pearl-mussels to anv desired exten^ without any operation 
on the individual molluscs, by simply placing them in the 
proper surroundings, in company with infected examples of the 
first host Once infected, the molluscs could be bedded oat on 
suitable grounds, and left to care for themselves, until the 
pearls formed in them were of marketable Bize» 

These observations show the futility of the propoial that has 
so often been made, vis , that young pearl-oysters should be 
transferred from their native grounds to more accessible in- 
shore waters, as it must obviously be the first object of the 
‘'scientific expert, before laying down the beds of youn^ pearl- 
oysters, to auure himself either that they are already infected 
or (hat the conditions essential to speedy Infection sre present 
on the gronndi to which the oysters are to be transplsnt^. 

H. Lvstbr Jameson, 


THE MOVEMENTS OF GLACIERS, 

E study of the movements of glaciers is, we are glad to 
say ^ being steadily pursued, judging from the two reporls 
which are to hand, ^e first is a publication of the Inter- 
.national Commission on Glaciers, and is the seventh report 
(1901) prepared by Dr. Finsterwalder and M. E. Muret 
(extract from Archives des Sciences physiques et naturelUs^ t 
xiv. , 1902) The report is divided into five parts, dealing with 
observations made m the Alps of Central Europe, Scandinavia, 
Spitsbergen and Greenland, Russia and, lastly, the United 
Slates In each esse, a brief summary is given of the resuks of 
the 1891 observations published during the past year, and most 
of these show that, on the whole, the glaciers have decreased iti 
length, 

The second publication contains, not only a report on tlje 
variations of French glaciers from 1900 to 1901, presented lo 
the French Commission by M W Kilian, but a review of 
gli\cio1ogy, by M Charles Rabot (extract from Ihe Annuaire du 
Club Alpin Franfais^ vol. xxviii , 1901) Detailed observations 
are given at some length, and in a few instances reproductions 
of photographs of glaciers accompany ihe text The observ- 
ations indicate that during this period of lime the majority of 
the glaciers have recoiled or diminished in length In the 
recond portion of this publication, M, Rabot passei in review 
the most recent and important works on glaciology, and thus 
collects a useful number of references to works on this subject 
Aker a brief survey of the physical and geological phenomena, 
he makes a r/sum/ of the explorations of glaciers in different 
parti o( the earth, pointing out the more interesting facts con- 
nected with them, and finally gives an account, wan numerous 
references, of the variations of the length of glaciers in different 
regions, 


THE SCIENCE OF ASTRONOMY^ 

T T AKE for the subject of my address the science of astronomy, 
^ and propose to give a brief historical sketch of it, to con- 
sider Its future development and to speak of the influence of 
the sciences on civilisalion. 

The science of astronomy is 10 closely connected with the 
affairs of life, and is brought into use so continuously and in 
fiBch a syiiemalic manner, that most people never think of the 
long labour thst has been necessary to bring this science lo its 

f iresent condition. In the early times, it was useful tp, the 
eglslator and the priest for keeping records, the Limes of public 
ceremonies and of religious festivals. It slowly grew into the 
form of a science and became able to make prediclioni with 
some ceriAiniy, Thu Was many centuries a^o. Hipparchus, 
who lived 150 B c.| knew the periods of the six ancient planets 
with considerable accuracy. His periods are ■ — 

I Address delivered by Prol*. Aiaph HoJL on December 9Q, iBoa, ea 
preeidenl of the Amcricen Aupcianon fk,r tbe AdvBDceiaeni of ^teace, 
WoBhiDBioa meeting. 
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Venus 
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Mars 
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^0-0002 

Jupiter 
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Saturn 
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These results indicate that more than two thousand years sgo 
there existed recorded observations of astronomy. Hipparchus 
appears to have been one of those clear-headed men who 
deduce results from observations with good judgment There 
was a lime when those ancient Greek astronomers had con- 
ceived the heliocentric motions of the planets, but this true 
theory was set aside by the ingenious Ptolemy, who assumed 
the earth as the centre of motion, and explain^ the apparent 
motions of the planets by epicycles so well that his theory Mcame 
the one adopted in the schools of Europe during fourteen 
centuries. The Ptolemaic theory fiaitered the egotism of 
men by making the earth the centre of motion, and it cor- 
responded well with old legends and myths, so that it became 
inwoven with the literature, art and religion of those times 
Dante’s construclion of Hell, Purgatory and Paradise is de- 
rived from the Ptolemaic theory of the universe. His ponderous 
arrangement of ten divisions of Paradise, with ten Purgatories 
and ten Hells, is said by some critics to furnish convenient 
places for Dante to put away his friends and his enemies, but 
it IB all derived from the prevailing astronomy Similar notions 
will be found in Milton, but modified by the ideas of Copernicus^ 
which Milton had learned in Italy. The Copernican theory 
won Its way slowly, but surely, because U is the system of 
nature, and all discoveries in theory and practical astronomy 
helped to show its truth. Kepler’s discoveries in astronomy, 
Galileo’s discovery of the laws of motion and Newton's dis- 
covery of the law of gravitation put the Copernican theory on 
A solid foundation. Yet it was many years before the new 
theories were fully accepted. Dr, Johnson thought persecution 
a good thing, since it weeds out false men and false theories 
The Copernican and Newtonian theories have stood the test of 
observation and criticism, and they now form the adopted 
system of astronomy. 

The laws of motion, together with the law of gravitation, 
enable the astronomer to form the equations of motion for the 
bodies of our solar system ; it remains to solve these equations, 
to correct the orbits, and to form tables of the sun, moon and 
the planets This work was begun more than a century ago, 
and 11 has been repeated for the principal planets several times, 
so that now we have good tables of these bodies In the case 
of the principal planets, the labour of determining their orbits 
was facilitated by the approximate orbits handed down lo us by 
the ancient astronomers, and also by the peculiar conditions of 
ihese orbits. For the most part, the orbits are nearly circular ; 
the planets move nearly in the same plane, and their motions 
are in the same direction These are the conditions Laplace 
used as the foundation of the nebular hypothesis. With ap- 
proximate values of the periods and motion', and under the 
other favouring conditions, it was not difficult to form tables of 
the planets However, the general problem of determining an 
orbit from three observations, which furnish the necessary and 
sufficient data, was not solved until about a century ago. The 
orbits of comets were first calculated with some precision At- 
tention was called to these bodies by their threatening aspects 
and by the terror they inspired among people, It was, mere- 
fore, a happy duty of the astronomers to show that the comets 
also move in orbits around the sun and are subject to the same 
laws as the planets. This work was easier, because the comets 
move nearly in parabolas, which are the simplest of the conic 
sections. Still, the general problem of finding the six elements 
of an orbit from the six data given by three observations re- 
mained to be solved. The solution was given by Gbubsb cen- 
tury ago In a very elegant manner His book is a model, and 
one of the best ever written on theoretical astronomy. No 
better experience can be had for a student than to come in con- 
tact with such a book and with such an author. The solution of 
Laplace for the orbit of a comet is general, but demands more 
labour of computing than the methc^ of Olbers, as arranged by 
Gauss. It is said by some writers that the method of Laplace 
is lo be preferred because more than three obaervatlona can be 
used. In foci, this is necessary in order to get good values o> 
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Ihe deiivalives of the longitudes and latitudes with respect to 
the time, but it lends to long and rather uncertain cnmpuiations | 
Moreover, U employs more data than are necessary, and thus 
is a departure from the malhematicaJ theory of the problem. 
This method is ingenious, and by means of the derivatives it 
gives an Intereating rule for judging of the distance of a comet 
from the earth by the curvature of its apparent path, but a trial 
shotvs that the method of Olbers is much shorter Good pre- 
liminary orbits can now be computed for comets and planets 
without much labour. This, however, is only a beginning of 
the work of determining their actual motions The planets act 
on each other and on the comets, and it is necessary to compute 
the result of these forces Here again the conditions of our 
solar system furnish peculiar advantages. The great mass of the 
sun exerts such a superior force that the attraciions of ihe 
planets are relatively small, so that the hrat orbits, computed by 
neglecting this interaction, are nearly correct, but the inter- 
actions of planeis become important with the lapse of time, and 
the labour of computing these perturbations is very great, This 
work has been done repeatedly, and we now have good 
numerical values of the theories of the principal planets, from 
which tables can be made. Practical ly, therefore, this question 
appears to be well toward a Anal solution But the whole story 
has not been told 

The planets, on account of their relative distances being great 
and because their Agures are nearly spherical, can be considered 
as malerial particles, and then the equations of iiiolion are 
readily formed. In the case of » material particles acling on 
each other by the Newtonian law, and free from external action, 
wc shall have yi differential equations of motion, and 6 n in- 
tegrations are necessary for the complete solution Of these 
only ten can be made, so that in the case of only three bodies 
there remain eight integrations that cannot be found. The 
early investigators soon obiained this result, and it is clearly 
stated by Lagrange and Laplace The astronomer, therefore, is 
forced to have recourse to approximate methods He begins 
with the problem of two bodies, the sun and a planet, and neg- 
lects the actions of the other planets In this problem of two 
bodies, the motions lake place in a plane, and the integrations 
can all be made. Two constants are needed to Ax the position 
of ihe plane of motion, and the four other constants pertaining 
to the equations in this plane are easily found. This solution is 
the starting point for Anding the orbits of all the planets and 
comets The mass of the sun is so overpowering that the 
solution of the problem of two bodies gives a good idea of the 
real orbits. Then the theory of the variation of the elements 
is introduced, an idea completely worked out into a praclical 
form by Lagrange. The elements of the orbits are supposed 
to be continually changed by the attractions cf the other planets. 
By means of this theory, and the mathematical machinery given 
by Lagrange, which can be applied to a great variety of ques- 
tions, the (^seivations of the planets can saiisAed over long 
intervals of time When this theory of the motions was earned 
out a century ago, it appeared that the great problem of planetary 
motion was near a complete solution. But this solution depends 
on Ihe use of series, which undergo integrahohs that may in- 
troduce small divisors. An examination of these senes by 
Hansen, Poincare and others indicates that some of them are 
not convergent. Hence the conclusions formerly drawn about 
the stability of our solar s)stem are not trustworthy and must 
be held in-^beyance. But looking at the construction of our 
system, and considering the manner in which it was proljably 
evolved, it appears to be stable. However, the mathematical 
proof Is wanting, In Anding ihe general integrals of the motions 
of A bodies, the assumption that the bodies are particles gets rid 
of the motions of rotation. These motions are peculiar to each 
body and are left for special consideration In the case of the 
earth, this motion is very important, since the reckoning of time, 
one of our fundamental concepcions, depends on this motion. 
Among the ten general integrals that can be found, six belong 
to the progressive motion of the system of bodies. They show' 
that the centre of gravity of the system moves in a right line 
and With uniform velocity. Accurate observatians of the stars 
now extend over a century and a half, and we arc beginning to 
see this result by the motion of our sun through space. So far, 
the motion appears to be rectilinear and uniform, or the action 
of the itarx ia without influence. This is a matter that will be 
riev^loped in the future. Three of the other general integrals 
belong to the theory of areas, and Laplace has drawn from them 
his theory of the invariable plane of the system The remain- 
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ing integral gives the equation of living force The question of 
relative motion remains, and is the problem of iheoretical 
astronomy This has given rise to many beautiful mathematical 
mvesligations and developments into senes But the modern 
researches have shown that we are not sure of our iheorctical 
results obtained in this way, and we are thrown back on cm 
pineal mcthotls, Perhaps the theories may be improved. It is 
to be hoped that the treatment of the differential equations may 
be made more general and complete Efforts have been made 
111 this direction by Newcomb and others, and especially b) 
Gylden, but so Hr without much practical result 

The problem of three bodies was encountered by the malhe- 
maticians who followed Newton, and many tflurls verc made 
to solve It. These efforts continue, although the com- 
plete inveatigalions of Lagrange appear to put the matter at 
rest. The only solutions found are of very special characler 
Laplace used one of these solutions to ridicule the doctrine of Anal 
Causes. It was the custom to teach that the moon was made to 
give US light at^night Laplace showed by one of the special 
solutions that the actual conditions might be improved and that 
we might have a full moon all the time But liis argumeni: 
failed, since such a system is unstable and cannot exi^t in 
nature But some of the efforts to obtain partial solutions have 
been more fruitful, and G W. Hill has obtained elegant and 
u<,erul results These methods depend on assumed conditions 
that do not exist in nature, but arc approximately true, The 
problem of two bodies is a case of this kind, and the partial 
solutions may illustrate, but \sill not overcome, the fundamental 
difficulty 

The arrangement of our solar system is such that the distances 
of the planets from one another arc very great with respect to 
their dimensions, and this facilitates very much the deiermin- 
alion of their motions Should two bodies approach very near 
each other, the disturbing force might become great, even in the 
case of small masses In the case of comets, this condition 
happens in nature, and the comet may become a satellite of a 
planet and the sun a disturbing body In this way, it is probable 
that comets and meteoric streams have been introduced into our 
solar system We have here an interesting set of problems 
^Thi^ question is sometimes treated as one of statics, but since 
the bodies are in moUon it belongs to dynamics Eurlher study 
may throw light on some relations between the asteroids and 
the periodical comets, 

The great question of astronomy is the complete and rigorous 
test of the Newtonian law of gravitation. This law has repre- 
sented observations so well during a century and a half that it 
IS a general belief that the law will prove true for all Lime and 
that It Will be found to govern the motions of the stars as well 
as those of our solar system. The proof is cumulative and 
strong for this generalit}. It will be a wonderful result if this 
law is found rigorously true for all Lime and throughout the 
universe. Time is sure to bring severe tests to all theories We 
know that the law of gravitation is inodiAed in the motions of 
the matter that forms the tads of comets There is an anomaly 
in the theory of Mercury which the law does not explain, and 
the motion of our moon is not yet represented by theory The 
lunar theory is very complicated and difAcutc, but it does not 
seem probable that the defect in Hansen's theory will be found 
by recomputirg the periodical coefAcienls, that have been already 
computed by many mathematicians and astronomers, and with 
good agreement by Hansen and Delaunay, by very different 
methoda. Hansen was a computer of great skill, but he may 
have forced an agreement with observations, from 1750 to 1850, 
by using a coefficient of long period with an erroneous value 
No doubt the error of this theory will be discovered Bick of 
all theories, however, remains the difficulty of solving the 
ec^ualions of moiion so that the result can be applied with cer- 
tainty over long periods of time Until ihis is done, we shall 
not be able to subject our law to a crucial test 

The constants that enter tfie theories of the planets and 
moon must be found from observations. In order to compare 
observations made at distant epochs, the motions of the planes 
uf reference must be known with accuracy, and also ihe motion 
of our solar s)Stem in spare As the stars are our poinls of 
referencei their positions and their proper motions mu^t be studied 
with great care This department of astronomy was bruughl to 
a high degree of order by ihe genius of Besae), whose work 
forms an epoch in modern astronomy The recent progress 
made in determining the positions of the stars in all parts of the 
heavens will be a great help to the investigations of the future. 
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We must hHVt obaerirKtorieB where eccurtte and contmuoui 
obBcrvatlona are mode. Our counlry la well situated to supple- 
ment ihe work of Europe, and we hope it will never fail to add 
its contribution to the annals of astronomy. American astron- 
omers should keep pace in the improvements for Increasing the 
case and accuracy of making observations. The spectroscope 
has given a new element in the motions of the stars, not to 
apeak of the interesting physical results obtained by its use. 
Photography will give great aid in determining the relative posi- 
tions of the stars and in forming maps of the heavens. All new 
methods, however, will need examiiulion and criticism, since 
they bring new sources of error. Fifty years ago, it was thought 
the chronograph would increase very much the accuracy of right 
ascensions. It has not done this directly to any great extent, 
but It has increased the ease snd rapidity of observing. We 
must remember that astronomical results finally depend on 
meridian observations, and that it is the duty of astronomers to 
make these continuous from generation to generation. In this 
way, we shall gain the powerlul influence oftiriK to help control 
and solve our problems. There is one point where a reform may 
be needed from the dead weight of the large and expanding 
volumes sent forlh by observatories and scientific institutions. 
The desire for publication is great, but the results should be well 
discussed and arranged, so that the printing may be shortened., 
Otherwise our publications may become burdensome, and when 
they ate piled up m libraries some future Caliph Omar may be 
tempted 10 burn them Even mathematics appears to labour 
under a similar oppression, and much of its printed matter may 
be destined to moulder to useless dust. 

In the not distant future, stellar astronomy will become a great 
and interesting field of research. The data for the motions of 
(he stars ire becoming better hnown, but these motions are slow, 
and the astronomer o? to-day looks with envy on the astronomer 
0/ a thousand years hence, when lime will have developed these 
motions. Much may be done by the steady and careful work of 
observation and discussion, and the accumulation of accurate 
data Here each one of us can add his mite. But the great steps 
of progress in science have come from the efforts of individuals > 
Schools and universities help forward knowledge hy giving In 
many students opportunities to learn the present conduions, and< 
from them some gehius like Lagrange or Gauss may come forth 
to solve hard questions and to break the paths for future progress 
This IS about all the schools can do We need a body of men 
who can give their lives to quiet and continpous study When 
the young Laplace was helped 10 a position where he could de- 
vote his life to research, D’Alembert did more for the progress 
of astronomy than all (he universities of Europe. 

One needs only to glance at history to see how useful astronomy 
has l>een in the life of the world It has wonderfully enlarged 
the universe and widened the views of men It shows how 
law and order pervade the world in which we live ; and by the 
knowledge it has disseminated and by its predictions it has 
banished many superstiiions and fears The sciences will con- 
tinue to grow, and they will exert the same influence The 
erroneous and dogmatic assertions of men will be pushed aside 
In uur new country, the energies of the people are devoted chiefly 
to commercial and political ends, but wealth is accumulating, 
leisure and opportunity will come, and we may look forward to 
a great development of scientific activity We must be patient 
Men do not change much from generation to generation 
Nations that have spent centuries in robbery and pillage retain 
their dispositions and make it necessary for other nations to 
stand armed. No one knows when a specious plea for extend- 
ing the area of civilisation may be put forth, or when some 
fanatic may see the hand of God beckoning him to seize a 
country The progress of science and invention will render it 
more difficult for such people to execute their designs. A century 
hence it may be impossible for brutal power, however nch and 
great, to destroy a resolute people. It is in this direction Chat 
we may look for interruilional harmony and peace, simply be- 
cause science will make war too dangerous ana too costly. 

The Influence of the sciences in nringing men of different 
nationalities irUo harmony is great. This is done largely by the 
common langi^ei that are formed in each science. In mathe- 
matics, the tangiiagc is so well formed abd generally adopted 
that mslhemaiicians all over the world have no trouble in 
understanding one another, 'It may be difficult to read Russian, 
but everyone can read the formulas of Tchebitchef end 
Lobeachewsfey. In astronomy, the common language is nearly 
' mt well established, so thet there is little difficulty in under- 
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Standing the astronomy of different nations. ' A similar process 
IS going on in chemistry, botany and in the other sciencea. 
When men are striving for the discovery of truth in its various 
manifestations, they learn that it Is by correcting the mistakes of 
preceding investigators that progress is madCf and they have 
charily lor criticism. Hence persecution for difference of 
opinion becomes an absurdity. The labours of scientific men 
arc forming a great body of doctrine that can be appealed to 
with confidence in all countries. Such labours bring people 
together, and tend to break down national barriers and restric* 
tions. The scientific creed is constantly growing and expanding,, 
and wc have no fears, but rejoice at its growth We need no 
consistory of bishops, or syni^ of ministers, to tell us what to- 
believe. Everything is open to investigation and criticism. 

In our country we have one of the gieatest theatres for 
national life that the world has ever seen Stretching three 
thousand miles from ocean to ocean, and cohering the rich 
valleys of the great rivers, Me have a Und of immense resources. 
Here is |i vast field for scientific work of various kinds. No 
doubt the men of the future will be competent to solve the 
problems that will arise Let us hope that our national 
character will be just and humane, and that we may depart 
from the old custom of robbing and devouring weak peoples. 
Anyone who saw the confusion and waste in this city in 1862 
might well have despaired of Ihe Republic , and he who saw 
the armies of Grant and Sherman pass through the city in 1865 
felt that he need fear no foreign foe; neither French emperor, 
nor English nobleman nor (he sneers of Carlyle To destroy a 
democracy by externa] force, the blows must be quick and hard, 
because ns power of recuperation is greit The danger will 
come from internal forces produced by false political and social 
theories, since we offer such a great field for ihe action of char- 
latans, Our schools and colleges send forth every year many 
educated people, and it is somcliincs disheartening to see 
how little influence these people have in public life. Those 
who are trained in the humanities and churches ought to lie 
humane m dealing with other people, ready to meet great 
emergencies and powerTul to control bad tendencies in national 
affairs. Bui this is rarely the case On the other hand, the most 
unscrupulous apologists and persecuiors have been educated 
men, and the heroes of humanity have come from the common 
people This anomaly points to something wrong in the system 
of education, which should disappear The increase and 
teaching of scientific ideas will be the best means of establishing 
simple and natural rules of life. Nature, and science her inter- 
preter, teach us to be honest and irue, and they lead us to the 
Golden Rule 


T//£ ASSOCIATION OF PUBLIC SCHOOL 
SCIENCE MASTERS, 

Saturday last, the Association of Public School Science 
Masters held its annual meeting at the University of 
London Sir A W. Rucker, the president, took the chair, 
and in the morning the proceeamgs were of a business 
character. Rules were revised, officers and committee elected 
and reports read It was decided lliat, in order to preserve the 
original intentions of the society, its members should consist of 
teachers of natural science in secondary schools and of not moro 
than twenty others interested in such teaching It transpired 
that the present membership Is ninety-six and that the only^ 
Urge public school sLill unrepresented is St. Paul's 

The report of the subcommittee appointed to consider the 
question of entrance scholarships at Oxford and Cambridge was 
presented, and Mr II B, Baker announced that the suggestions 
to be offered to the universities, by invitation at a very early 
date, had been submitted to every member of the Association, 
with the result that an objection had been raised by but one 
member. ” » 

Prof Tilden was elected president for the year 1904, Mr. 
C. E, Ashford was re-appointed secretary, while in order to- 
lessen his work a new office of treasurer was created and filled 
by the ejection of Mr. J. Talbot, one of Mr Ashford’s colleagues, 
who will be able to render him useful assistance. It was arranged 
that the members of committee should retire by rotation and are 
not eligible to re-election until three years afterwards, this step 
being taken in order that the smaller schools might be repre- 
sented upon the committee 

It wilfbe remembered that the Auociation grew out of a 
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conference, and in the afternoon a Bimilar one— Ihe third of ita 
kind — was opened Three papers were read, the drst of which, 
on the tyranny of Greek, was by Mr J Talbot, of Harrow. He 
•taid that the amount of Greek which boyi did at school was 
loo small to be of any use, and he sug[;ested that its place 
should be taken by English and by science, though from the 
latter alone he considered that ic was impossible to obtain literary 
style. Sir Michael Foster pleaded for elasticity of curriculum 
and no compulsory Greek, though he did not define what he 
would substitute for it Prof Armstrong argued that if science 
was studied, literary style could be acquired at the same lime, 
[n ihe end, the meeting agreed that compulsory Greek should 
not be required of candidates for cniiance examinations at the 
universities. 

Mr. E. C Sherwood, of Westminster, in his address dealt 
with how to make practical work of any use in '*a low big 
form.*’ He was of opinion that lectures should be used to sum 
up and criticise the work of the previous lesson Text-books 
in the laboratory he considered a snare and a delusion, and he 
maintained that notes should be roughly written at the time and 
copied out carefully in ink afterwards. In the diacussion, how- 
ever, a number of speakers ch iracterised it as a mistake for any 
notes to be made away from the laboratory. Furthermore, Mr 
Sh^hvood laid down that the aim of the very earliest course of 
chemistry and physics, especially if not preceded by a course of 
" nature-study,” should b: to tram the ]iiiwcrs of observation 
and description, as well as to give a familiarity with the nature 
and properties of the commoner substances and materials, and 
the object and application of the easier methods of manipula- 
tion. The " problem ” and the heuristic element should not 
be prominent lealures 

The third paper consisted of n criticism, by Dr. T. J baker, 
of Birmingham, on the new syllabus for science in the matricu- 
lation examinaiion of the Universiiy of London In this contri- 
bution, it was pointed out that it is now possible to matriculate 
at London wnhout od'ering any science at all It wus con- 
tended that a matriculation examinaiion should lest the grounding 
of candidates in this as well as in literary subjects At the same 
Lime, (here should be no Incentive to speciaUsation as in the 
new science syllabus under consideration. 

This contention was borne out by the fact that chemistry has 
been separated from physics and the latter divided into two 
sections each of which counts a^ a distinct subject The stan- 
dard of attainment required too high and directly encourages 
specialisation Dr Baker would retain only chemistry and 
mechanics, the syllabus in the first case being limited m scope, 
but insisLing upon thoroughness of treatment, 

Sir A W KUcker, in the course of a well considered speech, 
explained that the syllabus complied with Sir Michael Foster’s 
desire for elasticity lie alluded to the difhculty of examining 
2500 candidalrs practically at a fixed centre, and showed how 
ihc University had arranged (o lesl the pupils of a school on 
the spot by means of the leaving examination recently devised 

WiiFKKD Mark Wkuu. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Sir Michael Foster has decided to retain his scat in 
Parliament as member for the University of London In a 
letter to Sir Jqhn RoUon, he saya — " The answers which you 
have received *0 the inquiry which you kindly made on my 
liehalf give me so fully ihe assurance which I needed in order 
that I should feel justified in renouncing my intention to resign 
that I have decided to do so " 

Sir William Turner, K C B., F R S., who has held the 
chair of anatomy in the University of Edinburgh since 1867, 
has been elected principal of the University. 

The Lanc$t states that the Bristol Health Committee has 
decided that the bacteriological work which has been done 
hitherto in the medical officer’s department shall be for one 
year transferred to the University College, where it will be 
carried on by Prof. Stanley Kent at a coat of 200/. 

A LABORATORY has been opened in the gardens of the RovrI 
Botanic Society at Regent’s Park, In which classes for instruction 
>n botany and horticultural chemistry are held three days a 
week. Mr. E. J. Schwartz, demonstrator in botany at King’s 
Allege, haa been appointed director, and has now completed 
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arrangements for the reception of pupil<i The laboratory has 
been erected and equipped under the auspices of the Technical 
Education Board. 

Tiif Carnegie Institution of Washinglon has adopted, 
Science says, a plan to encourage exceptional talent by appoint- 
ing a certain nilmber of research as^istanrc. As a rule, the 
annual emolument will not exceed 200/' , and no limitations are 
prescribed as to ogr, i-ex, nationality, graduation or re^dencr. 
A person appointed will generally be expecied to work under 
the supervision of a man of science known to the authoniies of 
the Carnegie Institution Applications for appointments may 
be presented by (he head of a college, or by a professor, nr by 
the candidate , they should be accompanied by a slalcmcnt of 
the qualification of the candidate, of the research work he has 
done and of that which he desires to follow ; also of the lime 
for which an allowance is required 

In a speech made at the opening of the Indian Industrial 
ExhibiHon in connection with the eighteenih Indian Nalional 
Congress, the Gaekwar of Itaroda referred to the question of 
education in India. The Pioneer Mail says that his Highness 
founded an institution called the Kala Bhavan with departments 
in dyeing and weaving, carpentry and mechanical engineering, 
and with the object of diffusing technical education had branches 
of it set up in the various parts of the Raj , but the response 
among the people was so faint that after a time the institution 
had to be contracted within narrower limits. Until the means 
of the people and the material wealth of the country expand, 
there can be but little demand for ilie work which such institutes 
turn nut So far, the Kala- Bhavan nas done but little beyond 
providing skilled djers for Bombay mills. 


SCIENTIFIC SERIAL. 

Journal of Bo/any^ January — Mr E S Salmon traces out 
the characters and history of several mosses which, after a care- 
ful Lxaminalion, hu considers should be included under the 
species Calyplopoj^on tnnioides, Schwaeg The type specimen 
was collected in Chili, but others were obtained in Ecuador, 
r.atagoniA, New Zealand, Tasmania and Australia This dis- 
tribution IS paralleled in the case of several other mos«es, and a 
similar range was deccrihed for certain phanerogamous plants 
by Sir W. J Hooker The identity of these variously named 
forms receives confirmation by the presence of gemnij* which 
arise on ihe leaves — Mr E G Baker discusses Turrwa, a 
genus belonging to the Meliaccx, and in the main follows the 
classification laid down by Dr Harms in the " Pdanzenfamilien ” 
The African and Mascarene species are arranged separately, 
and m the former appear descriptions of two new species — Two 
Hepatics new to Britain are recorded A’antia submersa was 
ftlhereil by Messrs A Wilson and J A. Wheldon on Cocker- 
am Moss, west Lancashire, and Ceocalyx graveolcns was 
discovered by Mr S M Macvicar, in west Rosa shire — Miss 
A. L Smith, in the course of her description of a gr>oseberry 
disease caused by a form of Bolrytis, mentions the appearance 
of B Pezira growing from a acleroiium, which also gave rise to 
Sclefolinia PuckeUana — A note on the localtties of Aiotus 
Calamus is contributed by Mr Arthur Bennett — A supple- 
ment to the Journal is devoted to notes on the drawings for 
"English Botany,” by Mr K. N A Gsrry This uoik, 
generally known as .Sowerby's " English Botany," bears (nhute 
to the artist who drew the pUles , the descriptions of the first 
edition were almost entirely written by Sir James £ Smiih. 


SOCIETIES AND ACADEMIES. 

London. 

Royal Society, December 11, fqoi— *' Oq Certain Proper- 
lies of the Alloys of the Gold-Silver Series " By the late Sir 
William Robarta-Auaton, KC. B., F R.S , and Dr T 
Klrke Rose. 

The earliest trial plate for testing the compoiiilion of the gold 
coinage was made in 1527, .the year following the first iniio- 
duction of the standard 916 6, This plate contained only 6 2 
parts per 1000 of copper and was probably intended to consist 
of gold and silver only. All subsequent plates, however, down 
to^at made in 1829, contained much larger amounts of copper 
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In 1873, U was determined to omit the aiWer and to uie only 
copper aa the alloying metal, but Sir W C Roberts Austen 
eapretsed Some doubts at the time whether platee consisting of 
alloys of gold and copper were uniform in composition and 
proposed the use of trial plates of pure gold. There are, how 


were taken by the Roberts Austen recording pyrometer, with the 
result that all the alloy i were found to solidiiy without passing 
through a Wty stage and no traces of a eutectic alloy were 
observed ^e first additions of silver lo gold do not lower 
its point of solidification, and the freesing point curve was shown 
lo M hoiiioQlal ID passing from pure gold to the alloy contain 
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ing 50 atoms of sliver to 50 of gold With further addilions 
of silver, there is a steadily Increa^ng fall in the fireeelng point 
until the lowest point is reached at pure silver There is 
accordingly no reason to suppose that, when alloys rich In gold 
are allowed to c^i from a nioUen stale, the first [»itJon of metal 
solidified would be different in compo 
aition from the mother liquor 

The alloys all consist of large grains 
built up of minute secondary crystals 
shown in Fig 1, in which the alloy 
containing 916 i parts of gold and 83 3 
of silver IB shown under a magnification 
of 1500 diameters An Ingot of this 
composition was heated for two months 
in an annealing furnace at a low red 
heat, but although the size of the crystals 
was greatly increased, as shown m Fig 
2 in which ihe magnificaiion is the same 
as in Fig r, no true segregation could 
be detected m the ingot either by ussy 
or with the aid of the microscope Plate*; 
prepared by rolling out ingots of standard 
finenc'is were found on anal) sis )o be 
uniform in composition and they have 
been used throughout the year 1902 for 
checks m the assa) of standard bars and 
coin In view of the minute accuracy 
with which the operations of c( mage 
have lo be conducted, this is a matter 
of much practical importance 

Royal Aitronomical Society 

January 9 — Dr J W I Glaisher, 
PUS presidenr, in the chair — 
Prof II H Turnwr read a preli 

mmary note by Mr Bwliamy and 
himself on (he possible existence 
of two independent stellar systemv 
The investigation described in a previous paper had been ex 
tended to the southern hemisphere and the number of stars m 
each square degree had been counted the difierencea of dis 
Iribuiion were apparently best explained by a^^uming the exist 
ence of a belt of stars This seemed to point to the existence 
of two superposed stellar systems It was proposed lo make a 
further study of tl e solar motion in 
space first from stars in the sugge teci 
belt and then from stars in the M Iky 
Way — Mr A R Hlnkn read a paper 
on a graphical method of applying to 
photographic m-asures the terms of (he 
second order in the differential refrac 
tion It appeared (hat 1 rof Turnci 5 
method of reducing measures in 1 near 
coordinates had the advantage that the 
small differences (refraction, ) are 
linear functions of ihe coordinates, but 
the method loses Us simplicity when 
•orreciions involve terms of the second 
order A graphical method was sug 
fjested for finding separately and apply 
mg to the measures such parts of ihe 
reductions as are of the second order 
The author had succeeded in construct 
ing diagrams by means of which these 
small terms can be quickly found for 
any plate — The secretary partly read a 
paper by Mr J E Qorm on the sun 
stellar magnitude, obtained from a con 
sideration of binary stars the orbits of 
which were well determined and the 
spectra of which were of the soUr type 
— The secretary also gave an account c f 
a paper which had been communicated by 
the Aatronomwr Royal on statistics ol 
stars in a coqte of 5°, from + 65° to 
+ 70” declination, counted on photoCTaphi taken for the 
Asirographic Chart and Catalogue at the Royal Observatory 
Greenwich The paper gave a compailaon of the number 
of stars for each square degree on the photographs with 
those of the Bonn Dutchmuiierung, and an analysia of the 
number of stars in each square degree in terms of duration oi 
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ever, objections to this method of procedure, and the law en 
joining the use of standard plates was not altered 

In 1900, the authors of tnis paper showed that, as had been 
feared, the gold copper alloys were not homogeneous Sac 
Proc , vol Izvli 1900, p 105) and experiments on the gold 
silver series were then made Cooling curves of the alloys 
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cKposure. —The Astronomer Royal read a paper describing 
his proposals tot Ihe reproduction and publication, on a scale 
twice that of the original pUie<), of the photographs for the 
Astrographic Chart made at the Royal Observatory, Greenwich. 
— The Astronomer Royal also read a note on photographs 
of Giacobini’s comet taken at the Royal Observatory — Mr. 
H C. Plummop briefly described the object of bis paper on 
the use of Mr Aldis’s tables of the function ^ (0 + cos 0) in 
determining the elements of an orbit — Other papers were 
taken as read, — A photograph of a Leonid meteor taken by Mr. 
W W Payne at Carleton College Observatory, Northdeldp 
Minnesota, was exhibited on the screen. 

Geological Society, January 7 — Prof. C Lapworth, 
F R-S , president, in the chair. — On the discovery of an 
ossiferous cavern of Pliocene age at Dove Holes, Buxton 
(Derbyshire), by Prof W Boyd Dawklna, F R S The Car- 
boniferous Limestone, in the neighbourhood of Dove Holes, 
has from lime to time yielded remains of extinct Mammalia of 
Pleistocene age. The latest discovery is of a group of Mam- 
malia of far higher antiquity than the Pleistocene The 
Victory Quarry, Dibbington, in which the discovery was mad^ 
IS excavated in a rolling plateau of Carboniferous Limestone In 
the course of working the quarry, a cave was discovered. It 
ran nearly horizontally north and south, and consisted of a 
large chamber and a small passage, both eroded in a master- 
joint It was filled with a horizontally stratified red clay, con- 
taining angular and rolled pebbles of limestone, and a feWi^ 
sandstone pebbles from the Millstone Grit and Yoredale rocks 
Scattered through the mass were mammalian bones and teeth, 
some waterworn and others wiih sharp fracturea. The contents 
had clearly been introduced into the cave by water, dowmg 
under geographical conditions which no longer exist Tlrc 
mammalian remains belong to the following species ■ — 
Mac hair odits crtnafidens^ Fabr ; Hyaena^ sp : Mastodon arz^^r- 
nensis, Cron and Job , £/e/ihas mcrtdtonaliSy Ne&h , Rhmoceros 
g/ruscus, Falc j stenonis^ Nesli ; Cervns g/ntriamm^ 

Croi? and Job All these species are found m the Upper 
Pliocene deposits of France and Italy, and undoubtedly liclong 
to that age Some of the bones present the characteristic leeth- 
marka of the hycenas The author concludes that the animal- 
remains have been washed out of a hyiena den, which then existed 
at a higher level, and carried down deep inlo the rock, into the 
cave in which they were found, along with the clay and pebbles 
brought down in (lood-Ume from the Yoredale and Millstone- 
Gnt hilla The author appends a map illustrating the physical 
geography of the British Isles in Upper Pliocene time. There 
were then no physical burners to forbid the migration of 
Machairodus, Mastodon, EUphas mcrfiUonaUs^ and the rest, 
from central and southern France into Britain Over this 
area, the animali migrated in the Upper Pliocene age The 
discovery of a few of them in Derbyshire is to be looked upon 
as a monument of their former existence over the whole of this 
region ^ 

Edinhurmi 

Mathematical Society, January 9 — On the decimalisation 
of English money and some simplifications in long division, by 
J D Hamilton Dickson and the late J Hamblin Smith.— 
Note on the preceding paper, by J. W Butter*.— Notes on 
anti-reciprocal points, by A. (1 Burgoo*.— On the singular 
points of plane curves, by Dr Bprasuo. 

Paris. 

Acadeiu^y of Sciences, January 12. — M Albert Gaudry 
in the chair — On some new halogen derivatives of dextro- 
rotatory ben/ylidenecamphor and benzylcamphor, by MM. A. 
Hplior and J Mln^uln. Dy the addition of hydrobromic 
acid to benzylidenecamphor, a compound is obtained which can 
be clearly distinguished from the benzylbromocamphors by the 
different products obtained on opening up the camphor ring. — 
On the glycolysis of the blood in viirOt by MM R, Ldplnc 
and Boulud- — The president announced to the Academy the 
' lV>sa by death of M Sirodot, correspondent in the section of 
botany — The variations in the activity of reduction of oxyhLcmo- 
^obin m the course of a balloon ascent, by M Trlppt. 
ObMrvations were made at altiludes up to 5000 metres on three 
■ubjects, with the following results. At great altitudes, the du- 
ration of reduction of the oxyhsmoglobin diminishes lo less than 
one-half of Ihe normal time of reduulion, this diminution in the 
balloon in the absence of oil fatigue being nearly instantaneous 
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In all three 5ub)ectR, the proportion of oxyhemoglobin 
increased with the height, As the balloon approached the earth, 
the converse phenomena were noted, but the return to the normal 
was slow and was not completed on arriving at the smface of the 
earth The results of observations on Ihcarierial blood pressure 
at varying heights are also given —On a reciprocal Irancformalion 
in mechanics, by M Paul J Suchar. -Qn the existence in 
certain diflerential systems of integraU responding to given initial 
conditions, by M Ch. Rlqulor. — On the singular trajectories 
of the problem of three bodies, by M, T Lovl-Clvlta. — On 
graphical statics in space, by M B Mayor. — Resistivity and 
temperature, by M Ponoot- — On two silicidcs of manganese, by 
M.r. Loboau. The existence of n manganese silicide, MnSi, 
in steel has been indicated by MM Carnot and Gouial, and 
of a silicide, biMn^, by M Vigoiiruux, but neither of these has 
been isolated in a state of puiity. It has been shown in 
a previuus paper that copper silicide can be ulilised 
in the prcparalion of the silicon compounds of iron 
and coball, and the same reaction applies equally wel 
to A the study of the silicides of manganese —On the 
expansion of tempered steels, by MM. Georges Ohorpy and 
Louis Gp*nbt. The results of M Svedelins on the contraction 
and variation in the coefficient of expansion of annealed and 
tempered steels are to a certain extent confirmed, but the differ- 
ences found in the coefficients of expan'<]on are not so great. — 
On the chloride of cinnamylidene, by MM Ernest Charon and 
Edgar Du^ujon. This is produced by the interaction of 
cinnamic aldehyde and phosphorus pentachloride under certain 
conditions which are described The compound is very un 
stable and is readily acted upon by water or moist air The 
addition products with chlorine and bromine are described — 
The action of sodium on lodophenoxypropane, by M TAbbe 
J Hamonet.— On the use of nitrates for the characterisation 
of sweet wines, by M Ourtel. Advantage is taken of the 
presence of nitrates in sugar from ihe beeL lo detect (he 
addition of sugar to wine - On some ccphalopods collected 
during recent voyages of the Trince of Monaco, by M L 
Joubln.- On two new types of parisilic EpicaridLV, by M. 
Jules Bonnipr, -The fossil fishes of Belgium, by M Maurice 
LbHohe.- Preliminary note on ihe geology of the Isle of 
Eubee, iiy M Deprat.- On glacial observations made m 
Upper Maurienne in the summer of 1902, by M Paul QlrArtlln. 

The phenomenon of pyrenolysis in the cells of the hepato- 
pancreatic gland of Europa^ut Bgrnardus, by M L Launoy. 
— Organic sexual dimorphism in ihe Ciallinace.t and its variation 
with feeding, by M. Fit dene HousMy, On the presence of 
saccharose in almonds and on its function in the formation of 
oil, by M C Valid*. — On the formation of the purple of 
Purpura lapitlus^ by M Raphael Dubola. The author holda, 
contrary to the views expressed by M f.etellier, thil the 
mechanism of formation of the colouring matter in Purpura is 
the »ame as in the genus Murex, and is the result of the activity 
of a zymase, to which the name of purpurase is given 
— Researches on the influence of varialions of altitude on the 
respiratory exchanges, by M J Tlaaot- A table of the experi- 
mental results obtained by two observers in a captive balloon is 
given, the discussion of the results being reserved for a future 
note — A comparative study of the activity of production 
of glycose by striated muscle, by MM Caddac and Maicnon. 
— On the calculation of the amount of water added and cream 
removed in milk analyses, by MM Louise and Cb. Rlqulor. 
A cniicisin of a formula of M Gcnin ft is necessary to lake 
into account the change of volume produced by the removal of 
cream, — Remark on the origin of volcanic acnvily, by M. 
Stanlslas Mounler. Remarking on the views recently put 
forward by M. Gautier, the author points out that they are 
identical with those put forward by him some time ago 

New South Wales, 

Linriean Society, November 26, 1902 — Mr. J H Maiden, 
president, in the chair — Studies on Australian Mollusca, 
part vii., by Mr C Hodley. An examination of the history of 
nomenclature shows that the current names of many well-known 
marine forms are defective. Purpura amyj^data is shown lo 
apply properly to a West Australian species , ihe Sydney shell 
usually so called is described as P pseudamygdaia yenus 
ausfrahsf Sowerby, is replaced by Chiong iagopus^ Lamarck, 
and Capulns danieli of Angaa (not Crosse) by C, australis^ 
Lamarck. A new species of Ctecum, lately discovered by Miss 
Parker, is added to the fauna under the name of C. hhanum. 





Soma hitherto unfigared Victoriao Und shells are also illiutraied. 
Finally, the species of Triforls dwelling on the coast of New 
South Wales are reviewed, the total being raised from four to 
fourteen, including Atne new species. — Notes on Prosobranchlata, 
^o. ii., Littonnacea, by Mr, H Leighton HMtwvon. While 
studying the affiniUes of Fossarina and Risellopsis, the wnter 
found that Risella differed in important anatomical characters 
from Lutorinaj the type genus of the family to which, in the 


C SC, It hod been assigned. As a result of studying Risella, 
ttorina and Tectarius and comparing their anatomy with that 
of other Tficnloglossa, he has fouad it advisable to reclasufy the 
littorine groups thereof. ^Notes on Australian Rhopaloceia ; 
LyCBcnidR, pert ii., by Mr. G A MwtorhouM- One species of 
Pseudonotis and two of Philiris are desenbed as new.~ 
Ngarrabul and other Australian tribes, part i., medical aipl 
surgical practice, by Mr. John MaoPhoraon* Before the advent 
of the white settler, the Blacks affirm ihat there was but little 
sickness or disease of any kind Tumours or neoplasms were 
unknown. The work of Ihe doctors was mainly surgical, and 
consisted of the treatment of wounds or injuries — ihe result of 
accident or suitained in warfare Sorcery and wiichcraft, how- 
ever, occupied a prominent place in the practice of medicine. 
Knocking out the incisor teeth, circumcisioo and subinciston 
were not In vogue among the Ngarrabul Blacks, and no instances 
of perforation of the septum nasi were met with. Particulars 
relating to the materia mrdicaare recorded. — On the occurrence 
of Monograptus in New South Wales, by Mr. T, S Hsill. The., 
occurrence of Graptolites in the Silurian rocks of Buwning and 
Yass has already been recorded by Mr John Mitchell in the 
Society’s ProcteHmgx (i8S6, p. 577, I080, 150) A careful 
study of the specimens on which these records were based shows 
that they are undoubted examples of Monograptus. The im- 
perfection of the specimens in the sicular region prevents 
absolute identification, but, so far as can be made out, they 
apparently belong to the group typified by M. dubtus, which 
ranges through almost the whole of the Lower Ludlow and 
Wenlock in Britain — On a new species of S>mplocos from New 
South Wales, by Mr. R T. Bakar. 1 his new Symplocos is a 
small, glabrous shrub of about 6 lo 9 feet high, and differs con- 
siderably in general facies from the three species S. spuata, 
Roxb., Sk Siaweliiy F v M., S' paHctUamtneaf F.v M , already 
described from Australia 


DIARY OF SOCIETIES. 

THURSDAY, January ai. 

Royal Socibtv, at 4 30.— Frelmimnry Noie on the Relalionshipa 
between Sun <4pal« and I'ene&inal Magnetism : Ur C Chree, F.R.s, 
— CharaciensticB of Electric Earih Cuirent Diaturhancen, and iheir 
Origin . J E. Taylor — Solar Eclipse of 1900, Minr a8 General 
DiBCUHSion of SpeciroBCopic Heaulio f Evei»bed — Some Dielectric 
Propertici of Solid Glycenne Frof. E Wilwn — On the Rleclrodynemic 
and Tbermpl RolationJ oT Energy of Magnet laation . Dr J. Larmor, 
Sec R S 

'SociBTV OP Aars, at 4 30 — Indian Domeitic Life J D Rees 

Royal Institution, at 5 ^Pre-Pbccnitlan Wriiina in Crete nnd its 
BennngB on the History of the Alphabet ; Dr. A. J Evans, F H S 

Inititution op Rlbctricai. Encinbbrp, at B — Discussion on the 
Melrlc System, Opened by Mr Alexander Siemena, in favonr of ihe 
Metriti System, and by Sir Frederick Braoiwell, Hurl , in Tavour of the 
Hriosh System 

FRIDAY ^ January aj 

Royal Institution, at g — Recent Volcanic Eruptions ; Dr Tempest 
Anderson. 

Physical Socibtv, at 5 —On the OBClUalinB Table for determining 
Miments of Ineriia ‘ W H. Dernman — -Note on an Elementary 
1 reaiment nf C onduciinff Network . Prof L R< Wilberrorce. — On the 
Theory of the Quadrant Electrometer G. W. Walker 

SATURDAY, January 34. 

Mathematical Association, at g.— On wire Class Diagrams for Iniui' 
lional Onometry £ M. I ongtay — On the Represcnlolion of Imaginary 
Points on a Plane by Real PolDli Prof. A Lodge. — Incommeniurables 
by Means of Continuous DeciinaLs Edwin Budden. 

MONDAY, Januabv ati 

Royal Gbocraphical SncisTV, at 8 so — Irrigation and ColoniiatloD 
n Brlilah East Africa . R fi Buckley; 

Inititutb of Actuaries, at 5 —Temporary Aiiurancos: W * P. ! 
RMarton. I 


TVSSDA Y , Janvaev S7. 

Royal Institution, at 5.— The Physiology of Dlgeiiion ; Prof. Allan 
Maefodyen. 

Institution op Civil EHCtNBBas, at B —The Nila Reservoir, Assuan . 
M Fiizmaurice, C M G. — Sluices and Lock-Gates of the Nile Hefervolr, 
Aesuan : F, W S Siokee. 

Anthropological Institute, at B *— Pr«idenilal Address ThePcaltion 
of Anihropjlogy and Iib Needs . Dr A. C Haddon, F R.S 
WRDNESDA V, Januabv aB. 

Society op Arts, at B —The Cost of Municipal Trading ; DiBon H 
Davies 

THURSDA r, January gg 

Royal Society, at 4 jo —ProbahU Papers —Relation between Solar 
Prominences and Teireitrial Magneiiam Sir Norman Lockyer, F R S , 
and Dr W J S Lockycr — On the Bending of Eleclnc Waves round 
a Conducting ObsiaLle H M Macdonald, K R S —On Ihe Decline 
of the I'ljury Current in Mammali.m Nerve, and its Modification by 
Changes of Tempers ure Mins 5 C M Sowion and J S Macdonild 

Royal Institution, at 3-— Pre-Phcenician Writing in Crete and its 
Beanngs on the History of the Alphabet ' Dr A J Evans. 

F, January 30 

Royal Inrtitution, ai 9 — Vibration ProblemB in fiTligineiring Scicpce 
Prof W, E Dal by 

Institution OP Civil Enginebrs, at B — The Design of the Electrical 
Equipment of a Light Railway J R Maclntnah 


CONTENTS. PAGE 

Radiatlcn and Spectroacopy. By Prof. Arthur 
Schuster, F R S 265 

The Mammals of Egypt. By R L . . 266 

.-^The Terpen es. By Dr F Mollwo Perkin . 267 

Experimental Phoneiics, By Prof John Q. 

McKendnek, P R.S. ... 26S 

Our Book Shelf;- 

Moureu "Notions fondamentales de Chimie or- 
ganique R. M 269 

" Penrose’s Picional Annual, 1902-j ” , , . , . 270 

** The Zoological Record for 1901” . . . • 270 

Letter! to the Editor 

Biology in Universities — Sir Oliver Lodge, 

F.R S. ; Prof W A. Hcrdman, F R S . 270 

Genmsand the Struggle for Existence — O W. Bul- 
man ; Sir Oliver Lodge, F R S, 270 

A Pot of Basil. — Prof Percy Groom 271 

The Mismanagement of London University Library. 

—By F H Perry-Coste ... .271 

Recent Earthquakes in Guatemala. — Edwin Rock- 
Btroh 271 

Prof, Lorenz's Treatment of Congenital Disloca- 
tion of the Hips .... 272 

The Egyptian Medical Congreas . . 273 

The Vaccination Acts 274 

Rev. Dr H W. Waiaon, F.R S By Prof G. H. 
Bryan, F.R. h ^74 

Dr. H E. Scbunck, F.R S. By A Q. P '275 

Notes, {///usirated.) . , 275 

Our Astronomical Column : — 

New Comet 1903 a (Giacobini) 280 

Comet 1902 d ■ - 280 

The Relation between Faculx and Prominences . . 280 
Specirographic Determination of the Rotation Period 

of Jupiter .... .... 280 

The Photography of Stellar Regions .... 280 

The Formation of Pearls. (JllmtraUd,) By Dr. H. 
Lyster Jameson ... ... 280 

The Movements of Glaciers • 282 

The Science of Astronomy. By Prof. Asaph Hall 282 
The Aaioclation of Public School Science Mastera. 

By WUfred Mark Webb 284 

University and Educational Intelligence , . . 285 

Siuientiffc Serial ... - ... 285 

Societiee and Academiea {Illuttraied,) 285 

Diarv of Societies 


NO. 1734, VOL. 67] 



NA TU RE 


289 


THURSDAY, JANUARY 29, 1903 


SCIENCE AND rHF NAVY 

T he Board of Admiralty are to be entirely con^ratu 
lated upon their new scheme of entry, education 
and training of officers, which has recently been printed 
trt extenso in the Times^ and already given rise to much 
comment on the part both of naval officers and school 
masters 

The most important parts of it, fiom our point of 
view, are that it shows that, in the opinion of the 
Admiralty, for the naval service the education obtained 
by studying things instead of books is essential, and that 
the scheme set forth is sound and broad m its educational 
details The mere existence of it for the purpose in 
tended is certain in time, we believe, to have a profound 
effect, not only upon the entrance examinations to the 
Army and the Civil Service but upon secondary and 
university education generally We may go further and 
say that if the Council of Defence were anything more 
than a name, the naval scheme would have formed part 
of a more general one embracing the whole armed 
service of the country 

Let us see what improvements are proposed upon the 
present system hirst of all, a battleship is to be made 
more of a fighting unit than it is at present by having 
all the officers, whether navigating, gunnery torpedo, 
engineer, and those more numerous lieutenants whose 
duties are not specially devoted to any particular branch, 
but excepting medical officers and the accountant branch, 
educated alike up to a certain point The Army is a 
non scientific body with scientific corps the Navy is to 
be a scientific body all round 
At present, the marine officers enter late after the often 
soul destroying training of the ordinary schools which 
provide the officers of the Army 1 he engineer officers 
enter earlier at a special naval engineering establishment 
The executive officers enter the Brttunma at the age of 
14J to 15^ for four terms, and we believe the instruction 
given in the first three is something like this — 

Mathematics including Navigation ) j ^ fortnight 

and Chart Work \ ^ 


French 6 

Steam 4 

Mechanical Drawing 3^ 

Instruments J 

PhyaiCB I 

Naval History 

Seamanship 6^ 


In the fourth term, the cadets are sent for a cruise, 
and are further instructed m practical navigation, instru 
ments and chart work, steam and seamanship 

It will readily be gathered, then, that on the present 
system, in the schools which furnish the cadets, not much 
attention need be paid to physical science and the 
mental training that it brings, if one hour a fottmght is 
all that IS provided for it on the Brtianma 

Under the new scheme, all the officers to whom refer 
ence has been made will enter the Bntannta between the 
ages of twelve and thirteen, thus saving some two years 
of ordinary school training As the age is so low, nomino 
ation and a limited competitive examination are preferred 
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to an open examination This we consider, is justified, 
but some alterations seem des rable with regard to the 
nominations 

The scheme, in the first place, provides that these 
nominations are to be limited geneially to the First Lord, 
with certain privileges, elaborately set out conferred 
upon individual members of the Board secretaries Hag 
officers, commodores and captains Ihis looks too much 
as if the Navy were looked upon as an AdmiriUy pre 
serve We can imagine, although Sii Mich icl Hicks 
Beach has so far made no revelations with regard to the 
Navy, that the officers who have to look after promutions 
may think, as we think, that the nominations should be 
exclusively in the hands of the First lord and of the 
Prime Minister, for it is a question of the whole country 
with all Its interests The principle of heredity may 
be pushed too far, for captains will be admirals when 
their nominees come up for promotion as commanders, 
and this fact is quite enough human n iture being what it 
IS to suggest how undesirable the so called pri\ ileges are 

Then comes another point The payment for each 
cadet entered is 75/ pei annum, but the Lords of the 
Admiralty reserve the power of reducing this to 40/ in 
the case of sons of naval army, or marine officers, or of 
the civilian staff at the Admiralty 

If the whole Navy and Army, why not the whole Civil 
Seivice^ and indeed why limit the concession to the 
pubic services when good ciuse can be shown for an 
extension? The more rigid the limitation the less certain 
the capture of future Nelsons, and the more justffication 
will be given to a possible outcry that the Navy is being 
made a close preserve for the well to do 

Were the limit extended, a natural sequel would be to 
enter originally for the hritinnta a larger number of 
boys — say some 30 per cent — than would be wanted 
for the service, admitting the required number of these 
to the service by strict open competition at the end of 
the Britannix period and rejecting the rest In this 
way, some objections to the nomination system at entry 
will be met If only a few are rejected as under the 
proposed scheme it would be a stigma, whereas if the 
number is lirger it would only be considered a mis 
fortune, and the rejected would have had the beat 
education in England, one fitting them for any walk in 
life, as we shall show 

We can have nothing but praise for the subjects 
chosen for the examination for entrance to the Bnhinnia^ 
which are as follows — 

Pari I 

(1) English (including writing from dictation, simple 
composition, and reproduction of the gist of a 
short passage twice read aloud to the candidates) 

(2) — {a) Flistory and {d) Geography — 

(a) History (simple questions in English History 
and growth of the British Empire) 

{d) Geography (simple questions, with special 
reference to the British Empire) 

(3) French or German (importance will be attached to 
the oral examination) 

(4) — (0) Arithmetic, and ( 3 ) Algebra — 

(a) Arithmetic (elementary, including vulgar and 
decimal fractions) 

(d) Algebra to simple equations, with easy 
problems 
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(5) Geometry (to include the subject-matter of the 
first book of Euclid, or its equivalent m experi- 
mental geometry and mensuration The um of 
instruments and of algebraical methods will be 
allowed). 

Part II. 

(One only to be taken ) 

(6) Latin (easy passages for translation from Latin into 
English and from English into Latin, and simple 
grammatical questions) 

(7) A second modern language (of which, if not French 
or German, notice must be previously given), or an 
advanced examination in the language selected 
under Part I. 

(8) Experimental science (easy questions with the 
object of testing practical knowledge and powers 
of observation). 

The cadets are to remain four years in the Britannia^ 
the instruction comprising an extension of the present 
course there, and we rejoice at the promise that the 
present one hour a fortnight for physics is to be replaced 
by a thorough elementary instruction m physics and 
marine engineering, including the use of tools and 
machines.’' This, of course, means that there are to be 
laboratories and practical work, for book-work alone in 
such subjects is next to useless Part of this instruction 
IS also to be carried out afloat. 

Such a course as this must not only give the cadets 
a good grounding in the subjects necessary to their pro- 
fession, but such a mental training as is sure to lead to 
that brain-power which lies at the root of all good 
organisation and administration 

After these four years, the cadets will go to sea and 
become midshipmen. We are told in Lord Selborne’s 
memorandum, 

Special attention will then be paid to their instruction 
in mechanics and the other applied sciences and to 
marine engineering The instruction of the midshipmen 
in seamanship will be given, as at present, by an execq^ive 
officer deputed by the captain ; otherwise it will, under 
the general responsibility of the captain, be supervised 
by the engineer, gunnery, marine, navigating and torpedo 
lieutenants of their respective ships , they will be examined 
annually as to their progress in seamanship, navigation 
and pilotage, gunnery, torpedo work and engineering, all 
set papers being, as at present, sent from the Admiralty ” 

At the end of three years, every midshipman who has 
passed the qualifying standard at the last annual ex- 
amination and the final examination in seamanship will 
become an acting sub-lieutenant, and if abroad return to 
England and proceed to the College at Greenwich for a 
three months’ course of mathematics, navigation and 
pilotage, followed by an examination, and afterwards to 
Portsmouth for a six months' course m gunnery, torpedo 
and engineering, at the close of which he will be 
examined, and on passing out be confirmed in the rank 
of sub-lieutenant. 

How the cadets are to be sent to sea is not yet settled. 
Either they will serve for the whole three years as 
midshipmen to battleships and cruisers, ordinarily com- 
missioned, or the first part of this period will be 
passed m specially commissioned training ships. It 
IS quite decided that at whatever period they are posted 
to ordinarily commissioned battleships and cruisers, 
^compulsory school on board these ships shall cease. 
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The young officers who will pass out of the college at 
Portsmouth between the ages of nineteen and twenty 
will all have received exactly the same scientific training, 
and will have had opportunities of displaying their 
powers of organisation and of dealing with men. 

We are not yet told what the common training is 
to be at Greenwich or at Portsmouth. We believe the 
present course for siib-lleutenants is somewhat as 
follows — 


Part I. 


L-rgth of courie 
Sulijectf 


Milhematics 

Slcam 

French 

Surveying 

Ph>sics 


f Trigonomsiry, \ 

I Mechmic^, 

"j Nnvig^iion, j 
[n^iruinenis J 


S weeks 


hours a week 


Part II 

Length of course 

( Advanced Pure Maihs , \ 
Staiics, 

Hydrustiiics, 

Dynamics, 

N ivigalion 

Physics 


II week^ 

27 hours a week 


Length of course 


PiLoi Aoa 


f 1 hour leclure. 

I 3 II praciical. 

31 


6 weeks 


28 hours a week 


Now the differentiation begins. It seems to be as 


follows . — 


Executive officers 


( Special navigation, 
„ gunnery, 

„ torpedo, 
Unspecialised, 


Engineer officer®, 
Royal Marine officers, 


and the object to be kept ni view is stated to be to 
make them fit to perform those specialised duties which 
are the prpduct of modern science , nothing is said about 
those officers who have no specialised duties. 


TAe Executive Branch 

On this differentiation, alt officers ranking as sub- 
lieutenants will go to sea for two years. 

The next phase is that after two years at sea all the 
executive sublieutenants will hi promoted to the rank 
of lieutenant on gaining the same qualifying watch- 
keeping certificate as at present All those who have 
passed their examinations exceptionally well will, as 
now, receive accelerated promotion Then comes a 
selection by the Admiralty of those among them who are 
to be iramed as specialists in gunnery, torpedo work or 
navigation ; these will go to the Royal Naval College 
at Greenwich for special courses. We presume that this 
** selection ” for training as specialists represents a 
promotion for those so selected. 

After five years’ seniority in the rank of lieutenant, all 
officers will have to pass an exammalion for promotion to 
the rank of commander in certain technical subjects. 
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These are — 

Court-martial procedure, 

International law, 

Knowledge of BntUh and foreign warships, guns, 
torpedoes, &c , 

Naval history, 

Signals, 

Strategy, 

Tactics and battle formation 

This examination as it exists at present m the scheme 
15 to be undergone alike by those who are engaged in 
the specialised scientific duties m the ship, with all their 
responsibilities, and those — under existing practice a 
much larger number — who have under the scheme no 
specialised scientific duties Now it is obvious that these 
latter will be under much belter conditions for preparing 
for an examination, and that the former will have no 
opportunity of letting their specialised duties tell in the 
examination, so that the effect of it will be to favour the 
promotion of those who were not selected to perform 
specialised duties, 

The Engineer Branch 

On this differentiation, the engineer officers, sub- 
lieutenants about the age of nineteen, instead of going 
to sea for two years like the executive officers, will go to 
the college at Keyh.im for a professional course, the 
exact duration of which will he subsequently determined 
At the expiration of this course, a proportion will be 
selected to go to Greenwich for a further course, while 
the remainder go to sea They will theoi if found quali- 
fied, all be promitcd to be lieutenants under the same 
conditions as the executives The nature and duration of 
the special course at Greenwich will be very carefully 
determined, and an opportunity will be afforded to those 
officers selected for it to make themselves acquainted 
with the latest develoffments of engineering science, not 
only at Greenwich, but at the great civil engineering 
establishments and institutions which are to be found in 
the country. 

The engineers are now to be pul on an equality with 
the executive officers, the ranks and uniform being as- 
similated, but with a difference, for while the executive 
officers specially trained for navigation (N), gunnery (G) 
and torpedo (T) lose these letters when promoted to be 
captains, the engineers are to retain the special (K) to 
the rank of Rear-Admiral (E), and as a solatium for not 
being allowed to command a ship are to receive higher 
pay and are promised “ high appointments” Whether 
this arrangement will be earned out when the time comes, 
some twenty years hence, the future will show In all 
the discussions on the complexity of the machinery of 
the modern man-of-war, the as great or greater com- 
plexity of the old sailing three decker seems to have 
been entirely lost sight of. 

The Royal Marines 

With regard to the sub-lieutenanis drafted to the 
Royal Marines, we read as follows . — 

“ After his 6nal examination as sub-heutenant along 
with the future executive and engineer officer, the young 
Ro^al Manne officer will receive his special military 
training dunng the next two years partly at the college 
at Greenwich and partly at the headquarters of divisions 
or the dep6t ; the training of all these officers will be 
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extended so as to correspond more closely to the training 
now received by the young officers of the Royal Marine 
Artillery , and after this two years’ training, the young 
Marine officer will receive the rank and pay of lieutenant 
of marines so as to put him financially on an equality 
with the executive sub-Iieulenant As m the case of the 
executive lieutenants, specially good officers will qualify 
as gunnery and torpedo lieutenants, provided that they 
have kept watch at sea for one year, have passed the 
lest examination for qualifying for gunnery and torpedo 
lieutenants, and have been specially selected and lecom- 
mended . The future Royal Marine officer will thus 
become available for keeping watch at sea and lor general 
executive duties on board ship up to and including the 
rank of captain of inaiines ” 

Such IS a short abstract of a scheme which we believe 
will be of the utmost value to the Naval Service 
Educationally and scientifically, it has so much to recom- 
mend it that Its authors, and chief among them, Lord 
Rosebery tells us we must hold Sir John Fisher, are to 
be warmly congratulated 

Only one conclusion can be drawn from the scheme as 
a whole , many of the anticipated difficulties will have 
vanished before it comes into full operation some ten 
years hence, and the effect of the practical work in pure 
science now to be generally introduced for the first lime, 
and the opportunities the officers will have of becoming 
acquainted and being responsible for every class of duty, 
both scientific and administrative, will weld them inta 
a homogeneous body each member of which should 
have had his brain-power so thoroughly developed that 
the greatest scientific skill will generally be combined 
with the highest powers of organisation At present, it 
would seem, the very opposite is the case, for otherwise 
the present Admiralty system of promotions cannot 
be defended Nor is the difference in the treatment 
of the various branches limited to the promotions. 
Certain lieutenants are at present selected for certain 
specially scientific duties , this leaves a large residuum 
not so selected Special allowances are given to the 
navigating, gunnery and torpedo lieutenants in a ship, 
but the first lieutenant, who may be taken as the repre- 
sentative of the large body of non-specialists, not only 
gets a smaller allowance, but has to spend money in 
eking out the Admiralty’s meagre supply of paint. 

The allowance paid to the navigating officer is the 
highest, and it might be assumed, therefore, that his 
duties are considered important ; but what happens to 
him ^ We are informed that of 187 commanders pro- 
moted captains between June, i8g2, and June, 1902, only 
16, that IS 1 in 11, have specially studied navigation and 
all that navigation means, and had the real handling of 
battleships in tactical exerciser Further, that these 16 
have been promoted so late that none of them, in 
ordinary circumstances, can become admirals on the 
active list. 

Recent sad experiences bplh with flag-ships and 
smaller craft — 100 “accidents^* to torpedo boats and 
t b.d.'s in two years — have taught uS that the best admiral 
and the best commander even of a torpedo boat will be 
he who knows most about what ships can do in various 
circumstances and how to make them do it. The most 
instructed navigator will always be the safest tactician 
Leading b great fleet into action and drilling men in the 



liATURE 


[January 29, 1903 


292 


duties performed in a single ship are vastly different 
affairs. 

The present system, however, as we have seen, bars 
the promotion of a navigating officer to the higher ranks. 
So that all the admirals, the future leaders of our 
battle fleets, eventually to be selected from among the 
187 captains to whom we have referred, will be the least 
instructed and least practised in navigation and all that 
navigation means in the way of handling ships 

We are told that information with regard to the promo- 
tion of gunnery and torpedo officers is much more 
difficult to obtain, but this is of little importance, as their 
functions are necessarily limited to single ships and can 
have no bearing on tactics or the leading of fleets into 
action 

To the plain man, this result seems curious. Other 
reasons than that we have suggested have been given, 
but whatever the reason may be — we are not concerned 
either to attack or defend the Admiralty — we may hope 
that under the new system the apparent paradox will 
disappear, and it seems a pity to wait until then 

There is one part of the scheme of instruction which 
calls for criticism in a scientific journal. We read of 
special schools of gunnery, engineering and torpedo 
work, but no school of navigation is referred to 

It IS a question whether an officer who has been 
generally trained and has been six years at sea will 
derive any benefit from going to a land college to learn 
navigation. What is really wanted to complete the 
scheme on true scientific lines is a navigation school afloat 
at this period of the officer’s career where each member 
of the batch could take charge, under proper supervision 
of course, not only in tideways and strong currents, among 
traffic and in entering and leaving harbours, but in the 
open Atlantic. 

This condition might be utilised by sending Marconi 
ethergrams, which would not only enable the Meteor- 
ological Office vastly to improve its service, but would 
give the young officers an interest in meteorology, a 
science which is slijl important to those who go to sea, 
though we find no reference to it in the memorandum. 

Another important point that would be gained by this 
method of procedure would be to teach the officer that 
the roll of his ship will depend to some extent upon its 
presentation to the sea running at the time, so that there 
will be courses on which the fighting platform can be made 
more stable than on others. With homogeneous fleets, 
this may replace the getting to windward "of old days 
preparatory to a naval engagement 


A PSYCHOLOGIST ON EVOLUTION 
Development and Evolutian ; including Psychophysical 
Evolution^ Evolution by Orthoplasy^ and the Theory 
of Genetic Modes. By James Mark Baldwin, Ph D 
Princeton, Hon. D Sc. Oxon., LLD. Glasgow, Stuart 
Professor in Princeton University, Pp. xvi + 392 
(New York. The Macmillan Company; London- 
Macmillan and Co, Ltd., 1902.) Price los. 6d. net. 

T he theory of evolutionary method to which the name 
of “ Organic Selection ** has been generally applied 
was independently originated by Profs. Baldwin, Osborn 
and Llc^d Morgan. It has been accepted m its main 
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features by many leading biologists, who see m it a 
probable intetpretation of numerous facts which have 
hitherto been felt as difficulties in the way of the Dar- 
winian explanation of evolutionary processes. It has 
even been considered to afford a prospect of reconciliation 
between the Neo-Lamarckians and the impugners of the 
hereditary transmission 01 acquired characters, though 
there can be no doubt that for the former party its 
adoption would mean nothing less than the surrender ol 
the central citadel of their position. 

In the present volume, Prof. Baldwin has not only given 
a detailed account of the theory m all its bearings, but 
has also brought together in the form of appendices the 
original statements of the same principle by Osborn and 
Lloyd Morgan, besides valuable comments by other 
authorities, including Prof. Poulton, Prof Conn and 
Mr Headley. The reader of “ Development and Evolu- 
tion” IS thus furnished with ample material for forming a 
I judgment on the significance of the views summed up 
, under the general headings of " Organic Selection ’’ and 
Orihoplasy." 

The relation of these views to the theories that may be 
! roughly grouped as “ preformist " on the one hand and 
I “ Lamarckian ” on the other is stated by Prof Baldwin 
I with admirable clearness as follows — 

If we give up altogether the principle of modification 
by use and disuse, and the possibility of new adjustments 
in a creature’s lifetime, we must go back to the strictest 
preformism. Bat to say that such new adjustments in- 
fluence phylogenetic evolution only in case they are in- 
herited IS to go over to the theory of Lamarckism Now 
the position is that these individual adjustments are real 
(7/ersus preformism), that they are not inherited (r/^rrwj 
Lamarckism), and yet that they influence evolution 
These adjustments keep certain creatures alive, so put a 
premium on the variations which they represent, so 
‘determine’ the direction of variation and give the 
phylum tune to perfect as congenital the same functions 
which were thus at first only private accommodations 
Thus the same result may have come about in many cases 
as if the Lamarckian view of heredity were true The 
general principle, therefore, that new adjustments 
effected by the individual may set the direction of 
evolution without the inheritance of acquired characters 
is what was considered new ana was called organic 
selection" (Italics Prof. Baldwin’s) 

In claiming elsewhere that the '^broader principle of 
organic selection from certain points of view is new,” the 
author is careful to allow that it was not only m some 
degree foreshadowed by Darwin, but that in the special 
instance of “social heredity" (better called “ social trans- 
mission ”) Its importance has been emphasised by Wallace 
and other writers “ Of course, to us all," as Prof 
Baldwin says/' ' newness ’ is nothing compared with * truc- 
ness’" ; nevertheless, the credit undoubtedly belongs to 
him of having independently discerned the real signifi- 
cance in evolution of individual adjustments, and of 
having been perhaps the first to put the relation between 
ontogeny and phytogeny, and between organic and social 
evolution, on a basis that should be satisfactory at once 
to the biologist and the philosopher. 

It must not be forgotten that Prof. Baldwin is primarily 
a psychologist, andiis apt to consider evolutionary ques- 
tions largely from the psychological standpoint. In 
expounding his idea of the "psychophysical unit " ; m his 
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revision (to our mind abundantly justified) of Herbert 
Spencer and Bain's theory of ‘‘overproduced move- 
ments” in mental ontogeny ; and especially, perhaps, in 
the tracing of his own theory of knowledge to its out- 
come in the doctrine of “genetic modes,” he often uses a 
notation which to biologists as such may seem somewhat 
unfamiliar. No one, however, who is at the pains to 
follow him through his chains of argument, often intricate, 
but with few exceptions consistent and intelligible, will be 
inclined to deny the great service he has done in submit- 
ting the problem of organic development to philosophical 
analysis 

It will be satisfactory to those biologists who still re- 
gard Darwin and Wallace as the true founders of a 
rational theory of evolution that the author, in demon- 
strating the inadequacy and improbability of use- 
inheritance, and in rightly laying stress on the importance 
of individual adjustment and of social transmission, does 
most explicitly assert the dominance of natural selection. 
" The value of accommodation,” he allows, “is implicit 
in the theory of natural selection," and in more than one 
place (as in chapter xii., with its comprehensive table of 
the various kinds of “ selection ’’) he expresses his con- 
currence with Frof. Poulton’s statements to the same 
effect There is thus no room to doubt of his altitude 
towards the general question , but it is somewhat sur- 
prising, and, we think, regrettable, that in the case of the 
'‘highest and most specialised form of accommodation,” 
VIZ , the intelligence, Prof Ualdwiii speaks of the re- 
sulting “emancipation from the operation of natural 
selection and from dependence upon \ariations” in a 
way that seems open to misconstruction There can be 
no such emancipation in the long run Nufuram fxpelUs 
furu\^ tamen usque returret Whatever allowance we 
make for individual adjustment to environment, whether 
It be intelligent or not, there will be no reason to say 
that “the struggle for existence is in some degree done 
away with” unless we limit our outlook to variations 
other than variations in plasticity. It is true that 
the struggle is transferred “ in some degree ‘ to 
the sphere of the latter, but the “ direct action 
of natural selection ” is not thereby evaded All 
individuals but a few (comparatively) are still eliminated 
in virtue of the same failure of correspondence with the 
environment \ only this failure is, or may be, in the indi- 
vidual's power of accommodation, not in Ins invariable 
or fixed endowment If, on the other hand, we were to 
hold, as Pjof Osborn seems to do, that this plasticity is 
an inherent power or function of protoplasm undirected 
and uncontrolled by natuial selection, we should, of 
course, find ample reason for Prof. Baldwin's expres- 
sions But he makes it elsewhere perfectly clear that 
he differs on this point from Prof Osborn, and we there- 
fore think that he would do well on a future occasion to 
avoid the appearance of putting plasticity, in its relation 
to selection, on a footing distinct from that of other 
qualities. It would be hard to show that any character- 
istic property of protoplasm did not take its share rn the 
“fundamental endowment of life ” and was not “ part of 
Iks 6nal mystery.” Where, then, is the justification for 
claiming an exemption for one property which is not 
claimed for all ? 

We should have much more to sayi did space permit, 
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in commendation of this excellent and stimulating book. 
Many of the points raised are enticing subjects for dis- 
cussion, but those features that call for adverse criticism 
are few in number and of little importance The plan of 
the work, several chapters of which have already appeared 
under other conditions, necessarily involves a certain 
want of system and concentration , nor must the reader 
expect to find all that deals with one part of the subject 
gathered into one place. On the other hand, the author 
IS enabled to enforce his arguments by repetition, and, as a 
sentence in his preface reminds us, “to the psychologist, 
at least, repetition has its pedagogical justification 

FAD 


A HISTORY OF AERONAUTICS 
Travels in Space, By E Seton Valentine and F L. 
Tomlinson With an Introduction by Sir Hiram S 
Maxim Pp. 328 ; with about sixty illustrations. 
(London Hurst and Blackett, rgo2 ) 

I T appears to be a growing practice in this country to 
publish books with a preface by some man of dis- 
tinction, whose name figures prominently on the cover. 
It IS a pity that publishers cannot agree to discountenance 
this practice Either a book is worth reading without 
the recommendation or it is not worth re.idmg even with 
It Not but what the introduction in this case is worth 
reading 

The task which Messrs Valentine and Tomlinson have 
had before them has been no easy one They have no 
doubt derived considerable help fiom the French 
“ Histoire des Ballons” .and other books of a similar 
character, but even with that help they must have had to 
wade through a large mass of literature and then to sum 
up the principal points in a very short compass, all of 
which takes much time. The authors are greatly to be 
congratulated on the success with which they have com- 
pleted their undertaking The designs of Leonardo da 
Vinci, the fantastic project of Lourenco, the abortive 
attempts at flight by Besnier and De Bacqiieville, the 
balloon ascents of Montgolfier, Pilatre de Rozier 
Blanchard, Nadar, the impossible air ships of Petm and 
De Landelle, the actual glides of Lihenthal, Pilcher, 
Chanute, Santos Dumont rounding the Eiffel Tower, the 
Pax disaster, all these give a very inadequate idea of the 
large number of designs, projects, ascents, descents, 
successes, failures and fatalities described m these pages. 
There are few people so well versed in the history of 
aerial navigation that they would not learn something 
new and interesting on reading the present volume. 

The authors confine themselves to the task of 
chronicling and describing, and do not indulge in lengthy 
speculations as to the future of the flight-problem. 
Seeing how uncertain that future is, they have acted 
wisely At the same lime, Sir Hiram Maxim points out 
that the book may have a useful purpose in the near 
future in preventing others from repeating experiments 
that have previously been tried and failed. The list of 
aeronauts who have met their death as the result of their 
aerial experiences since 1783 should be a warning to 
future experimenters or would-be experimenters. Theo- 
retical considerations, numerical calculations and mathe- 
matical formula: he outside the scope of this book. 
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A reviewer usually likes to point out omissions, but the 
only one as yet noticed is that of the very recent 
experiences of Wilbur Wright and his brother. And 
evidently there are two accounts of Degen’s attempts, of 
which the more improbable one is here given. According 
to the other, his machine would not rise until he attached 
it to a balloon. 

The illustrations are excellent, but it may be as well to 
warn the reader that when he sees a picture of an 
aeronaut sailing over houses, trees, mountains, rivers 
and even pyramids in an extraordinary looking machine, 
it is not to be supposed that the journey depicted was 
ever performed, or even that the machine was necessarily 
constructed in the forms shown. Readers of the 
^'Histoire des Ballons" will remember the fantastic 
figures of flying men in that book and will not be sur- 
prised to And a few of the types reproduced here, but 
now that experiments have been successfully made in 
•directed navigation through the air, it would be well if I 
some indication could be given on illustrations in future 
books showing at a glance whether the flight which they 
<lepict is a real flight or a mere flight of the imagination 

G. H Bryan. 


TERRESTRIAL MAGNETISM. 

United Staies Magnetic Declination Tables ami 
Isogonic Charts for 1902. By L. A Bauer Pp. 405 
(Washington : Government Printing Office, 1902 ) 

T he activity of the United States Coast and Geodetic 
Survey Department in carrying out a magnetic 
survey of the States and outlying territories has long 
been a subject of interest to magneticians, and in this 
book we have the first complete information on the results 
of that survey up to January i, 1902, as regards the one 
element magnetic declination. 

Tables, giving every ' observation made, occupy 14I 
pages, including positions, date of observation, values 
observed and values reduced to 1902, followed by thd 
name of the observer or authority. The succeeding 13S 
pages are devoted to descriptions of the magnetic 
stations occupied by the Survey between 1881 and July, 
1902. 

The accompanying chart of *' Lines of Equal Magnetic 
Declination^' is based on the results plotted at about 
5000 points, embodying all the latest declination data 
of known value. The lines are true isogonals, drawn 
with considerable sinuosities, representing the results of 
actual observation and showing distuibances from normal 
values, but as these latter have not yet been calculated, 
the amount of disturbance and the centres of disturbance 
have not been ascertained. The chart for Alaska gives 
normal lines of the magnetic decimation calculated from 
all available observations, there being too few of the 
latter from which to draw true isogonals. 

A welcome addition to the tables and charts will be 
found in the opening chapter under the heading 
^‘Principal Facts relating to the Earth's Magnelistn," 
showing our present state of knowledge of terrestrial 
munetism and the vast field open to future observers | 
students of that branch of science. 
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In this chapter, the evolution of the compass is treated 
boldly and agreeably with the evidence of the best 
authonties, and one rather looks for the date and the 
name of the first person who applied that very important 
addition to the manner's compass — its suspension in 
gitnbal rings. It is clear that the use of this suspension 
ivas implied by Pedro de Medina in his “ Arte de 
Navigacioh " of 1545, and was accurately described as 
part of a compass by Martin Cortds in his Arte de 
Navigacion " of 1556, but they leave the inventor’s name 
in obscurity. 

Turning to the subject of Gilbert's work, De Mag- 
nete,” the author remarks on the " intolerance and lack 
of appreciation of the work of his predecessors" shown 
by Gilbert. When, however, one reads the account given 
by the latter of the mass of ignorance and superstition he 
had to battle with and relinquish to " the moths and 
worms "—such as the medicinal properties of the lode- 
stone and Its uses as a detector of immorality and many 
other vanities " — we can hardly wonder at their beget- 
ting a spirit of intolerance in him. Even " the Onyon 
and Garlick myth " which he so denounced was revived 
in 1885 by an inventor who proposed the use of the juice 
of the common Dutch red onion as a magnetic screen. 
Possibly some readers of the present work will think the 
author has not quite done full justice to Gilbert. 

On p. 60, the authority of the late Prof. Eschenhagen 
IS given for the statement that the effects of earthquakes 
on the magnetic needle are " entirely mechanical" As 
the more recent investigations of Prof. Milne point loan 
opposite conclusion, there is evidently room for further 
inquiry as to how far the disturbances observed are due 
to magnetic causes or not. 

In the article on magnetic observatories, some useful 
details are given of the structure of the magnetic observ- 
atory at Cheltenham, Maryland, where, although it is 
built entirely above ground, the diurnal change of tem- 
perature has been reduced to a few tenths of a degree, 
and further reduction is looked for. 

In conclusion, it may be remarked that some of the 
illustrations are taken from rare prints, and their repro- 
duction cannot fail to be of great interest to many who 
may not have the means of seeing the originals Pleased 
as the investigator maybe with the valuable results con- 
tained in this book, he will look forward with enhanced 
interest to a similar publication relating to the magnetic 
inclination and force, both of which have been so exten- 
sively observed in the United States 


OUR BOOK SHELF. 

Letters on Reasoning. By J. M. Robertson. Pp, xxvm 
+ 248. (London . Walts and Co., 1902 ) 

This book is in the form of letters addressed to the 
author's children, and is lucidly and fluently written 
Mr. Robertson’s counsels upon the duty and importance 
of clear thought and scrupulous candour in reasoning are 
excellent, and it is to be hoped the children to whom ihe 
letters are addressed will profit by them. It 13 a pity 
Mr. Robertson does not always follow his own good 
advice. In the constant polemic against theism, to 
which he recurs in chapter after chapter, he often un- 
consciously misrepresents the case against which he is 
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arguing, and his own reasoning is not unfrequently 
vicious. Thus it is hardly fair to the advocates even of 
the crudest form of the “ design " hypothesis to meet 
PaJey's argument about the traveller who finds the watch 
in the desert with the retort that the argument assumes 
the desert at least to be “undesigned” All that is as- 
sumed is that the desert, whether “designed” or not, 
does not, like the watch, exhibit design of a specific kind 
recognisable by the traveller And Mr Robertson's own 
chief argument against theistic design, that an infinite 
series, such as the “ totality of events,” cannot have any 
specific predicates beyond the one predicate of “in- 
finity,” IS surely very doubtful If 1 can make predications 
about the infinite series of the natural numbers (such as, 
lhat every member of it has a next term, that every 
member is commensurable with every other), why not 
of the infinite series of “events?” Similarly, the argu- 
ment used in discussing psychological determinism, that 
no one predicate, such as, e ^ , “ free,” can be applied to 
all volitions, since they are an inhnile series belonging to 
no wider species, is really fallacious Fnr m psychology 
the veiy need of a precise definition of a volition compels 
us to distinguish volitions from other psychital slates, 
such as impulses, cravings, resolutions, and volitions 
thus come to be an infinite senes, no doubt, but an 
infinite series of which the law of formation is known. 
The infinity of such a series in no way excludes specific 
predication about it Mr Roberison presumably thinks 
that the “totality of events ” is a senes of which we do 
not know the formative law Rut this is just what he 
has to prove against the theist He is not entitled to 
assume the point at issue as if it were a self-evident 
axiom of thought 

It IS much to be regretted that the author allows him- 
self lo exhibit a zeal which loo often degenerates into 
partisan rancour against his “ religious ” opponents A 
man is not necessarily either dishonest or stupid because 
he holds opinions on these subjects other than those of 
Mr Robertson, and Mr Robertson does not strengthen 
hia case by writing as if he were so A E T. 

Electt o-plating and Electro-rcjimn^ By A Watt and 

A. Philip Pp XXIV + 680 (London Crosby Lock- 

wood and Co, 1902 ) Price I2J ('id net 

The late Alexander Watt’s book on electro-deposiiion 
was well known as a standard work on the subject, but 
for some lime it has been out of date both in subject- 
matter and in method of treatment Mr. Arnold Philip, 
in editing and largely rewriting a new edition, has per- 
formed a service which was much required, but it is to 
be regretted that he has not been sufficiently thorough in 
his work of revision Perhaps this is due lo a desire on 
his part to retain as far as possible the form of the 
original book, but there can be little question but that 
by entirely recasting it and putting the vast amount of 
useful information it contains in a form more suited to 
modern ideas and developments he would have been 
performing a more valuable service It is, for example, 
rather out of date to give instructions for carrying 
out different operations in terms of Wollaston, Smee, 
Daniell or other batteries. We hope that the number 
of electro-platers using such sources of electricity is at 
the present day small, but even if it is considerable it is 
eminently desirable that a book such as this should make 
use of scientific units. To take one other example, we 
were surprised to find that the section devoted to nickel- 
ing bicycles described the operations to be performed in 
taking to pieces an old-fashioned “ ordinary ” and en- 
tirely disregarded the existence of the modern safety or 
pneunriatic tyres. Such a fault as this, possibly not of 
much importance in itself, has the grave defect of de- 
stroying the reader's confidence in the rest of the work ; 
how is the student to feel sure that the numerous recipes 
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and instructions are not as much things of the past as 
the solid-tyred ordinary? 

Mr. Philip has, however, done much to improve Watt's 
book, especially in the chapters which he has added. 
Chapters ii and in of the second part, dealing with the 
cost of electrolytic copper refining and with the many 
important details of that industry, are particularly to be 
commended. Taken altogether, this new edition is, like 
the older ones, a good and valuable book, and our only 
cause of complaint against Mr Philip is that he has 
somewhat missed the opportunity of bringing it properly 
up to date. M S 

The Teaching of Chemistry and Physics in the Stcondary 
School By Alexander Smith, B Sc , Ph D , and 
Edwin H. Hall, Ph U Pp xiii -l- 377 (London 
Longmans, Green and Co , 1902 ) Price 6r net. 

Tins book, which belongs to ihe American Teachers 
Series, is well worthy of the attention of those who are 
engaged in the teaching of chemistry and physics, 
whether in schools or universities It contains an able 
and temperate discussion of nearly every imporlnnt 
question of method that arises in connection wiih ihe 
teaching of chemistry and physics, and it has the great 
merit of being neither wordy nor pedantic. It will be a 
surprise to many English teachers to see how thoroughly 
this subject is being h.indled in America 

It IS, unfortunately, not possible in the limits set lo this 
notice to give illustrations of the treatment of the subject 
by the two American professors I f the book is read in this 
country as it deserves to he, it will tend to induce a more 
philosophical attitude towards the extremely difficult and 
important question of teaching physical science in Ihe 
earlier stages A. Smiihujs 

Indi r ^oologtius By C O Waterhouse Edited by 
I) Sharp Pp XU -1- 421 (London Zoological 
Society, 1902 ) 

For the last twenty years, the “Zoological Record ’’ has 
contained an appendix of the new generic and subgenenc 
names recorded annually in Us pages. These lists have 
been combined, with the addition of such names of 
earlier dale as were omitted from Dr Scudder’s “ No- 
i menclalor Zoologicus,” published in 1882, and Ihe result 
is the present volume, which includes the period from 
1880 to 1900 The value of such a compilation to work- 
ing zoologists cannot be overestimated, and the author 
^d editor, as well as those gentlemen by whom they 
were assisted, by the completion of their laborious task 
have earned a debt of gratitude beyond the power of 
thanks lo repay. The present volume includes about 
40,oco names, of which some booo belong to the period 
before 1800, an idea may therefore be formed of the 
enormous rate at which new names are growing Many 
of these, like those in eailier lists, are, of course, syno- 
nyms, but the editor is of opinion that some 80, coo 
generic and subgenenc names are actually used in 
zoology. A glance at almost any page in the volume 
before us will show that much still remains to be done 
in purging the list on account of the same name being 
used for two or more groups, but this did not come 
within the province of the compilers 

How near the list approaches completeness must 
depend to a great degree on the thoroughness, or other- 
wise, with which the varioua <‘ontribuiors to the “ Zoo- 
logical Record ” have done their work. Personally, the 
writer feels responsible for at least one omission — the 
genus Dinocynops, proposed by Ameghino in i8g8 — and 
probably he is not the only offender Such omissions 
detract, however, in no way from the careful and pains- 
taking manner in which the compilers have executed 
their task, and we can but repeat our sense of the 
obligation under which they have placed all working 
naturalists. K. L. 
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LETTERS TO THE EDITOR. 

ITAt Editor doos noi hold himulf rospomibU for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return^ or to correspond with the wnters of rejected 
manuscripts intended for this or any other part of Nature. 
ATp notice u takon of anonymous communications.'] 

OenluB and the Struggle for fixlBtencc. 

Will you allow me to supplement the excellent reply of Sir 
Oliver Lodge to your correspondent Mr. G W. tiulman by a 
few remarks dealing more specifically with that gentleman’s 
difficulty, which is one very widely felt, but is. 1 believe, 
founded on a misconception ? 

The words useful” and “advantage” have two distinct 
meanings, the one referring to material the other to intellectual 
and moral results ; and it is in the former sense only that they 
can be properly used in relation to natural selection or survival 
of the fittest In that relation, physical results only are of 
value —those that tend to the preservation of life on occasions 
of stress and danger. In deciding whether any quality, physical 
or mental, is of value m this sense, Lloyd Morgan’s admirable 
test should he applied — “ Is it of survival- value 7 If not, then 
It 13 noi useful in the struggle for existence either to the in- 
dividual or the race, unless it happens to be combined with 
other qualities which are, in an excepiional degree, of survival 
value. Now genius in all its varying manifestations is a quality 
which has hardly any relation to survival except an adverse one, 
and only in exceptional cases is of any material advantage 
to the race, The genius of the poet, of the writer, of the 
artist, even of the inventor, only occasionally benefits the race 
in its material struggle with other races, while ir very rarely 
gives long life and an ample progeny to the possessor. Its use 
to him IB solely the enjoyment of the exercise of his faculty of 
creating. Too frequently it is of no material use whatever to 
him, and he dies in poverty and neglect The two races that 
have exhibited the highest mamfesialions of genius were the 
ancient Greeks and the Jews But this genius did not advantage 
their respective races in the struggle for existence Both of 
them became permanently subject races, and that they have 
survived at all is not due to their genius, but to their excep- 
tionally fine physical qualities, their courage and their 
endurance. 

As a matter of fact, the law of the survival of the fittest has 
almost entirely ceased to apply to civilised man, and the 
more civilised he la the less ic >applies. I (have already shown 
{in the chapter on “ Human Selection ” in my “ Studies ”), how, 
under a higher civilisation and a truer social system, it will be 
superseded by another law, which maybe termed “ the perpetu- 
ation of the attest,'’ aniji which will operate as automatically and 
as beneficially in improving the human race as natural selection 
has acted in improving the lower animals. At present, as 
Darwin himself fully recognised, it is not the best or the highest 
that survive, but a comparatively low type morally and 
intellectually, though in relation to our present very imperfect 
civilisation they may be held to be the fittest. It is, however, 
fitness to *' succeed in life,” as it is termed, not necessarily to 
survive ; and this is indicated by the comparatively short lives 
of millionaires and of the inhabitants of cities, who are continu- 
ally replaced by the sons of the less succeasful but more virile 
inhabitants of the rural districts. Al^rkd R Wallace. 


The Holy Shroud. 

Prof Meldola’s notice from a truly scientific standpoint of 
Dr. Vignon's book, entitled “ The Shroud of Christ,” is not less 
interesting than valuable, but 1 think two difficulties which 
hardly fell within the scope of his article may also be raised. 
One struck me at once in examining the facsimile of the photo- 

C phic negative plate of the Holy Shroud (facing p. 17). The 
y had been lying, of course, face upwards. I presume that if 
a corpse were tnui placed on a slone slab, within a very few 
hours of death, the nates would be slightly flattened by pres- 
sure, but their normal roundneis— as in a nude standing figure — 
caught my eye at once whefi examining the plate. 

But a Btill more serioua difficulty awaits Dr. Vignon. The 
shroud in shape has a general resemblance lo an elongated 
bath- towel ; on one half, smoothed out, the body was laid, 
and the other was neatly doubled over the head and 
brought down so as completely to cover the feet. This mode 
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of burial, so far as 1 know, was not usual among the Jews 
at that date (the corpse being more or less wrapped up, 
as described in the raising of Lazarus) But passing over 
this point, for Dr. Vjgnon pleads that the arrangement was 
a temporary one (though, by the., way, it would make the pre- 
servative myrrh and aloes much less effective), we find the 
authors of the four Gospels all use language which excludes 
any such arrangement or the so-called shroud. Matthew and 
Luke both wme ^I'cruAi^fv abrh ie triyibvi ; Mark In a nearly 
identical sentence substitutes the verb Ivtix-noiv But both 
these words mean to wrap or to roll up, not to lay a sheet 
over (and under) John, m a rather more minute description, 
says, ibriaav Iv bSovlots fierh tup hpufidruv^ adding "as is 
the custom of the Jews in burial.” He also mentions bandages 
or body-cloths a second time, and a napkin bound about the 
head — which would have interfered with the photographic 
process. Dr Vjgnon endeavours to elude the plain meaning 
of these passages, but, as it seems to me, he can only prove 
the genuineness of the shroud by rejecting the four principal 
witnesses to the facts of which it is supposed to be a record, a 
process which has a suspicious resemblance to sawing off the 
branch on which you arc sitting. T G. BonneY. 


The Herbarium of Ferrante Imperato at Naples. 

In a recent issue of Naluhk (vol Ixvii. p. iSi), there is an 
account of a paper by Prof fi Schorler on a history of sys- 
tematic botany prior Lo Linnxus. In the list given of the most 
ancient existing herbaria, no mention is made of that of Fer- 
rante Imperato, which is among the oldest extant This 
ancient herbarium, the remains of which are preserved in the 
National Library of Naples, is also overlooked m the interesting 
paper, now m course of publication, in the Magyar Botamkat 
Lapok (Budapest, 1902), by Alfoldi Flatt Karuly, “ZurGes- 
chichte der Herbare.” 

An incidental notice of the herbarium of P'errante Imperato 
was published by me in Nature (vol Ixiii , November, 1900) 
in an article on Domenico Cinllo and the chemical action of 
light, in connection with vegetalile irritability 

Ferrante Imperato, a Neapolitan simphcisla^ born in 1550, 
lived in Naples, where he died m 1625 In those days, museums 
of natural history began to be formed in Italy, the most famous 
being those of Aldovrandi in Bologna, the museum of Pisa, 
where Andrea Cesalpino (1(19-1603) taught, and the museum 
of Ferrante Imperato in Naples In Ferrante’s book, “ Dell' 
Hiatoria Naiurale, Libri XXVIIf ,” edited by his son, Fran- 
cesco Imperato, in 1 599, is given a picture of the museum at 
Naples This museum, as ihe author says, contained “ Natural 
lants artihcialiy preserved, attached Co the pages of special 
ooks, and besides, terrestrial, aquatic and dying animals * 
moreover, gems, marbles and divers stones, earths, minerals 
and metals, and preserved seeds and rare leaves, and extracts 
of divers earths and plants.” 

At the end of the sixteenth century, a Genoese nobleman, 
Giovanni Vincenzo Pmelli, formed in Naples a botanical 
garden or " Orto dei Semplici,” in which many rare plants 
were collected under the care of Bartolomeo Maranta, of Venoia 
(who died m 1570), Ferrante Imperato and Fabio Colonna 
(1567-1650), an active correspondence and exchange of materials 
being kept up with other collectors. As Imperato puls it in 
his book, “human sciences grow by communion among men ; 
this do I say and confess because our studies and the matters of 
which we write have developed by the help of friends who 
have concurred in procuring for us things from divers parts of 
the world, nr have been companions and fellow labourers ” 
Besides G V. Pinelli, the chief helper in collecting foreign 
objects, and Maranta and Fabio Colonna, who lived in Naples, 
Imperato records among his correspondents Pietro Andrea 
Matlioli, of Siena (1500-M77), Melchiorre Gmlandini, of 
Padua (IS20-15S9), Jacopo Cortuso, also of Padua (1513-lto^), 
UliJse Aldovrandi, of Bologna (1522-1605), Carlo Clusio, 
Kaspar Bauhin, of Bile (1560-1624), and Colantonio Stelliola, 

Professor of Recondite Sciences, to whom I have communi- 
cated the greater part of the discoveries made by me.” One 
does not understand why some authors attribute the work of 
In^rato to this Stelliola. 

The herbarium was perhaps the more important part of this 
Neapolitan museum, being contained in eighty volumei. The 
museum of Imperato got dispersed during the great plague of 
Naples in 1656, and only nine out of the eighty volumes of the 
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herbarium were saved, passing into the hands of Nicola Cirillo 
(1671-1734), a physician and botanist who possessed a private 
botanical garden and was a Fellow of the Royal Society of 
London, lor which Society he collected data on the climate of 
Naples, and wrote a treatise on the application of cold in the 
treatment of fevers Remaining in tne Cinllo family, the 
herbarium was hnally bec^uealhed to the celebrated botani^^t 
Domenico Cirlllo, who preserved these volumes as the most 
precious treasure in hia collections In 1783, Martin Vahl, a 
friend of Linn^^us, saw Imperato’a herbarium m Cinllo’s house, 
and It is said that he fell on his knees in reverence before the 
ancient relic In 1799, when the royalist moh sacked Cirillo’s 
house and Cinllo himself was hanged, ail his collections were 
dispersed, including the herbarium of Impcrato Of ihe nine 
vnlumea only one was saved, and finally came into the hands 
of CamiUo Minicn-Ricciu, who in 1S63 pulilished a short 
account of this botanical relic (C Minieri Riccio “ Breve 
notizia dell' Erbariu di Ferrante Imperato,” Rtndiconti tieif 
Accadeffua Pontaniana^ xi , 1863) Minieri says that Impcrato's 
name is written in the volume 

The collections of Minien-Riccio were finally sold to the 
National Library at Naples, where the volume of Imperato’s 
herbarium may now be seen 

The volume, of z68 pages, is bound m parchment and 
is labelled " Cullcclio Plantarum Naturalium " It contains 440 
plants, glued to the paper, each with one or more names 
There is an alphabetical index, probAldy written by Imperato 
himself. 

The authorities in the Naples library do not seem aware of tlie 
importance of the relic they possess, for the herbarium is kept 
as an ordinaiy book and the plants are exposed to inevitable 
damage and decay Several of the specimens have already 
been eaten up by insects It mo loi i 

R, Sta/ione Agraria Sperimentale, Rome, January S 


force and the connected Activity Principle, can be directly 
applied to construct the equations of motion in such cases as 
above referred to, without any of the honts potus departing 
from the real motion, or the lime integration, or inlegralion 
over all space, and with avoidance of much of the complicated 
work It would seem not, for the claim is made for the P, of 
A that It IS a commanding general process, whereas the 
principle of energy is insulficient to determine the motion This 
IS wrong But the P of L A mr.y perhaps be particularly 
suitable in special cases It is against its misuse that I write 
Practical ways of working will naturally depend upon the 
data given. We may, for example, build up an equation of 
motion by hard thinking about the structure This way is 
followed by Kelvin, and is good, if the data are sufficient and 
not too complicated. Or we may, in an elastic medium, assume 
a general form for the stress and investigate iLs special properties 
Of course, the force is derivable from the stress. But the dita 
of the Least-Actionists are expressions for the kinetic and 
potential energy, and the P of L A is applied to them 

But the Principle of Activity, as understood by Newton, 
furnishes the answer on the spot To illustrate this simply, let 
it be only small motions of a medium like Green’s or the sime 
generalised that are in question Then the equation of 
activity IS 

div qP ^U + t, (l) 

that IS, the rate of increase of the stored energy is the conver- 
gence of the flux of energy, which is - qP, if q is ihe velocity 
and P the stress operator, such that 

Pl=Pj=lPj,+jP,,+ liPjg (2) 

is the stress on the i plane. Here qP is the conjugate of Pq 
By carrying out the divergence operation, (i) splits into two^ 
thus 

Pq:=:T, Gq=U (3) 


A Curious Projectile Force 

I AM able to corroborate B A Oxon ’s letter (p 247) In my 
case, the screw stopper of the bottle (inverted) rested at an angle 
against some books on a table When the pressure of the gas 
was sufficient to force out the stopper, the bottle sprang Ihree 
nr four feet into the air and fell some distance off on the floor 
of the room Norman Lockyer 


The Principle of Least Action. Lagrange’s Equations 

Whether good mathematicians, when they die, go to Cam- 
bridge, I do not know But it is well known that a large 
number of men go there when they .ire young for the piirprjse 
uf being converted into senior wranglers and Smith’s pnremen 
N iw at Cambridge, or somewhere else, ihere 13 a gulden or 
brazen idol called the Principle of Least Action Iis exact 
kH:ality is kept secret, but numerous copies have been made and 
distributed amongst the mathematical tutors and lecturers at 
Cambridge, who make the young men fall down and worship 
Ihe idol. 

I have nothing to say against the Principle But I think a 
great deal may be sud against the practice of the Principle. 
Truly, 1 have never practised iL myself (except with pots and 
pans), but IJiave had many opportunities of seeing how the 
practice is done. It is usually employed by dynamicians to 
investigate the properties of mediums transmitting waves, the 
elastic solid for example, or generalisations or modifications of 
the same. It is used to find equations of motion from energetic 
data, [ observe that this is done, not by investigating the 
actual motioD, but by investigating departures from it. Now 
It IS very unnatural to vary the time integral of the excess of 
the total kinetic over the total potential energy to obtain the 
equations of the real motion. Then again, it requires an in- 
tegration over all space, and a transformation of the Integral 
before what is wanted is reached. This, too, is very unnatural 
(though defensible if it were labour-saving), for the equation of 
motion at a given place in an elastic medium depends only 
upon its structure there, and is (^uite independent of ihc rest of 
the medium, which may be varied anyhow Lastly, I observe 
that the process is complicated and obscure, so much so as to 
easily lead to error 

Why, then, is the P. of L. A employed? Is rot Newton's 
dynamics good enough ? Or do not the Least- Actionisti know 
that Newton’s dynamics, viz his admirable Foice = Counter- 
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Here P is a real vector, being the force, whilst O h a vector 
force operator Both hive the same structure, viz P7, but in 
T the differentiators in V act on P, whereas in Q they are free 
.and act on q, if they act at all. 

Now when U is given, U becomes known It contains q as 
an operand Knock it out ; then G is known , and therefore F 
and therefore the equation of motion is known, viz 

at 


where m 13 the density, or the same generalised eolotropically, 
or in various other ways which will be readily understood hj 
electricians who arc acquainted with resistance operators 

Of course, P becomes known also So the form of U specifies 
the stiess, the translational forcL and the force operator of the 
potential energy To turn G to P 13 the same as turning 

. rf , dk 
A to 

{{a d X 

If, for example, the displacement is D, 'he potenlml energy 
is a quadratic function of the nine dilferentiants rfDj/ifji, iLc , of 
the components Calling these r^■^, r,g, (S.c ; 


U = kii 


dU 


li'ii /- + - 


( 4 ) 


by ihe homogeneous property Therefore, since 

-- d , dV . d 


* d\ 




therefore, writing Pj, for tfV/dri, 

\ til dy dz / 


jq = Oq , 


</P, ^ J*, 

dx dy dz 


-^aq.tdy^ 


( 5 ) 

( 6 ) 

( 7 ) 


It is clear that the differentiants in (4) (which involve the large 
number 4S of coefficients of elasticity in the general case of 
eolotropy) are the nine components of the conjugate of the 
stress operator Of course, vector analysis, dealing with the 
natural vectors concerned, is the most suitable working agent, 
but the same work may be done without it by taking the teriQi 
Involving ^1, r/a. separately 

Another expression for U is U = ^OO, which shows how to 
find r from U directly 
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Another claim made for the P. of L. A. ii that it leadt to 
Lii^raage'i equations of motion. That is not remarkable, aee- 
in^ that both are founded upon Newtonian ideas. I suppose 
Lagrange’s equations can be made to lead to the P. of L A. 
But the practical way of proving Lagrange's form is to derive 
it immediately from Newton's Principle of Activity. Thus, 
when there are n independent coordinates x, with velocities v, 
the kinetic energy T is a homogeneous quadratic function of the 
r's, with coefficients which are functions of the x'$. This 
makes 


therefore 


itv^ dv^ 


( 8 ) 


2T 


dv 


+ 


dT. ^ 

dVy 


(9) 


But alio by the structure of T, 


_^T.. 


So, by Bubtraciion of (10) from (9) 


+ —Vi ■ 

dv^ 


(10) 


/ddX dX 

\£lV dv^ fYjr^ 




+ 


(II) 


and iherefore, by Newton, the force on is ihe coefficient of 
Vi, and simiUily for the rest. 

Some people who had worshipped the idol did not altogether 
see that the above contained ihe really essential part of the 
establishment of Lagrange's form, and that the use of the 
activity principle to establish the equation of motion is proper, 
instead of vtce varnh To all such ihe advice can be given, Go 
back to Newton There is nothing in the ?. of L. A , or the 
P of L. Curvature either, to compare wiih Newion for coni' 
prehensive inlelli^ibility and slraighl correspondence with 
dynamics as seen in Nature. It mutit, however, be said that 
Newton's third law is sometimes astonishingly misconceived 
and misapplied, perhaps because it is badly taught 

Oliver Heaviside 


Leonids of 190a, and Quadrantida of 1903 

Clouds and full moonlight seem to have impeded observ- 
ations of the Leonids to a considerable extent in November,* 
1902, The night of November 14 was fine here, but as there 
seemed little probability of a display on that date — as is fully con- 
firmed by the negative results of olher observers— no extended 
watch was maintained. The night of November 15 turned 
out very unfavourable It seemed unusually bright here abaoji 
6h. 30m. on the morning of November 16 No observatloqs 
were possible in the circumstances. Even if the sky had been 
clear, very probably nothing unusual in the way of a meteor 
display would have bei^n visible, owing to the presence of the 
full moon, then shining with almost maximum brilliancy^ 
M. D. Eginitis, with three assistants, observing at Athens daring 
Che night of November 15, did not see more meteors — in fact, 
they counted one less — than on that of November 14, 1901, on 
which night the American maximum took place Both those 
nights were clear, but possibly the observations may not have 
been equilly extensive. The maximum of 1902 probably took 
place in America, but in the absence of reports of clear obsicrv. 
atiiins at a few stations on the olher side df the Atlantic, 11 is 
diflFi:ult to gauge with certainty the character of the display. 

The Quadrantid meteors, on the other hand, were well seen 
here, considering the broken character of the weather. Antici- 
pating ihic the display of 1903 would occur early on the night of 
Januiry 3~the maximum had been determined as due at 8h. 55m 
— 1 watch was begun at 8h 4501 , and during the next hour or 
so some very fine meteors were observed^ The following are the 
times of their appearance, and their approximate flights 
d h m 


Jan 


1 p 


1 1 


II 

91 


3 

J 

3 

3 

3 

3 


8 5 Ji fr^^ 3 ° west of Gemini to Orion, = 1st magni- 
tude 


8 S^i II 

i" cut of the " Guards " to Pole Star, = 
[-2 m^niLude. 

9 20. „ 

between Casior and Pollux lo Odon, = 
lat magnitude. 

9 47. 1 . 

between the "Guards" half-way to Pole 
Stv, = 2nd magnitude. 

9 59L I. 

ao” west of " Guards ” to 10° higher up, 
= rich streak 

10 0, „ 

3 o" west of " Guards " to Cassiopeia, = 
Capella. 
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Shortly after 10 o’clock, clouds came up from the hofizon and 
by loh. ijm the whole north-eastern sky up lo Gemini was 
covered. At loh 35m , that part of the sky had again cleared, 
and, between loh 40m and loh, 53m., eight meteors, varying 
from about i^i to 2nd magnitudes, were ol^erved They were 
all long'paihed, but generally not so much so as ihe earlv part 
of the ai«play, nor did they seem to m ive in beaten irack«, as 
It were, like the first meteors The direclion of their flight 
resembled, on the whole, that of the former, but one of them 
(= Sirius) shot downwards for about 30° in a direction parallel 
to the tail Stars of Ursa Major, It starled fr )m a point about 
20° east of that constellation The latter part of the display 
between loh 40m. and lob. 55m was the richest I have ever 
observed. I observed no meteors, except one or two between 
9 and 10 o’clock, that could not be traced. They began to 
come BO rapidly at loh 40m that when making a note of the 
course of one, another would put in an appearance, and so pre- 
vent the completion of the first observation, their paths not 
being near any well-known stars. An interval of quiescence 
for a few minutes would then follow, when the phenomenon 
would be again repeated as before At ii o'clock, the sky 
became again clouded and a heavy shower of rain terminated 
open-air observation Between I2h and I2h 20m , two more 
were seen through a window, of about the 3rd magnitude, one 
on either side of the tail stars of Ursa Major , then clouds once 
more intervened John R. Henry 

Dublin 


AMERICAN ASSOCIATION Ft)R THE 
ADVA A CEMENT OV SCIENCE 

'^HE fifty-second annual ineeling of the American 
^ Association was held at Washington, December 29 
lo January 3, and was in many respects the most suc- 
cessful meeting ever held in the fifty odd years of the 
existence nf the Association As pointed out in the 
article in Nature of July 24, 1902, in the account of 
the Pittsburg meeting of last June, this is praciically the 
first time in which the Association has met during the 
winter since the close of the Civil War, and in this meet- 
ing culm inated the prolonged efforts of a special com- 
mittee of the Association, of which Dr Charles Sedgwick 
Minot was chairman, to bring about an agreement among 
the scientific and olher learned societies and the leading 
universilies and other institutions of Icamvng in the 
United States lo set apart the week in which the first 
of January falls as a Convocation Week/' and m ihis 
week to bring together at one place as many as possible 
of the scientific societies. This culmination of the 
efforts of Dr. Mmol's committee was eminently satis- 
factory. The meeting was a great success, and the 
institution of Convocation Week has apparently been 
established under the most favourable auspices. 

Dr. IraRemscn, president of Johns Hopkins University, 
presided over the Washington meeting, and the retiring 
president, the noted astronomer. Prof Asaph Half, 
U S N., delivered his address on the opening night of 
the session. His subject was ‘*The Science of 
Astronomy,” and it was published in full in our last week’s 
issue. 

I The local arrangements for the meeting were complete, 
and the President of the United States acted as honorary 
president of the local committee, the active chairman 
being Dr. C. D Walcott, Director U S. Geoloffical Survey, 
and the local secretary Dr, Marcus Denjamin, U S 
National Museum. 

The addresses of the vice-presidents of the different 
sections were given m the afternoon of Monday, 
December 29, as follows — 

Prof. G. W Hough before the Section of Mathe- 
matics and Astronomy, on " The Physical Constitution 
of the Planet Jupiter.” Prof. Franklin before the 
Section of Physics, on “Limitations of Quantitative 
Physics.” Prof. Weber before the Section of Chemistry, 
on '* Incomplete Observations,” ProL Culin before the 
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Section of Anthropolof^y, on “ New World Contributions 
to Old World Culture." Prof Welch before the Section 
of Physiology and Experimental Medicine. Prof J. J. 
Flather before the Section of Mechanical Science and 
Eofirineering, on “ Modem Tendencies in the Utilisation 
of Power," Prof* C. C Nutting before the Section of 
Zoology, on " Some of the Perplexities of a Systematist " 
Prof H Campbell before the Section of Botany, on 
“The Origin of Terrestrial Plants" Prof Wright before 
the Section of Social and Economic Science, on The 
Psychology of the Labour Question." 

Many important scientific bodies met in affiliation with 
the Association, Among these were — The American 
Anthropological Association, the American Chemical 
Society, the American Folk-lore Society, the American 
Microscopical Society, the American Morphological 
Society, the American Philosophical Association, the 
American Physical Society, the American Physiological 
Society, the American Psychological Association, the 
American Society of Naturalists, the Association of 
American Anatomists, the Association of Economic 
Entomologists, the Astronomical and Aslrophysical 
Society of America, the Botanical Society of America, 
the Botanists of the Central and Western Slates, fhe 
Geological Society of America, the National Geographic 
Society, the Naturalists of the Central States, the Society 
of American Bacteriologists, the Society for Plant 
Morphology and Physiology, the Society for the Pro- 
motion of Agricultural Science, the Zoologists of the 
Central and Western States 

The approximate register of scientific men and women 
in attendance at this senes of meetings was fifteen 
hundred, of whom about one thousand registered for the 
American Association. The week was thus a very 
crowded one, the days being occupied with the meetings 
of the sections and the affiliated societies, and the general 
functions being as follows . — 

On Monday evening, the annual address of the retiring 
president, Prof. Hall Monday afternoon, the addresses 
of the retiring vice-presidents On Tuesday evening, 
the address of the retiring president of the American 
Chemical Society, Dr Remscn, and the public lecture of 
the American Society of Naturalists, delivered by Dr. C. 
Hart Merriam, on the subject “ Protective and Directive 
Coloration of Animals, with especial Reference to Birds 
and Mammals." On the same evening, the Botanical 
Society of Washington gave a reception to visiting 
botanists On Wednesday afternoon, the annual dis- 
cussion of the American Society of Naturalists was held ; 
the subject was How can Endowments be Used most 
EfTectively for Scientific Research?" On the same 
afternoon, a public lecture, complimentary to the citizens 
of Washington, was given by Prof. I. C Russell, of the 
University of Michigan, on "The Volcanoes of the West 
Indies." On Wednesday evening, the annual dinners of 
the American Society of Naturalists and the Geological 
Society of America, and the annual smoker of the 
American Chemical Society, were held. 

On Thursday evening, the secretary of the Smith- 
sonian Institution, Prof. Langley, held a reception in the 
National Museum. 

On Friday afternoon, a lecture, complimentary to the 
citizens of Washington, was given by John Hays Ham- 
mond, on "Rhodesia, the Site of the Mines of King 
Solomon." Friday evening, the local committee, with the 
trustees of the Corcoran Art Gallery^ gave a reception to 
the visiimg members of the Association and the affiliated 
societies at the Art Gallery 

On Saturday morning, President Roosevelt received 
all visiting^ members at the White House 

Several important changes in the constitution of the 
Association went into effect at this meeting, all lending 
toward the improvement of the stability of the council 
and the sectional committees. Hereafter, t}ie sectional 
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committees will hold office for five years , the secretaries 
of sections will also hold office for five years, and the 
council will elect annually three members at Urge to 
serve for three years. National scientific societies adopt- 
ing permanent affiliation with the Association are now 
represented upon the council of the Association, and this 
body probably at the present time includes a larger 
number of the active leading scientific men of America 
than any other organisation, not excepting the National 
Academy of Sciences. 

Many notable papers were presented during the session, 
and the char.icter of the proceedin|>s, as will appear from 
the published reports in the journal SUence^ the organ of 
the Association, will undoubtedly show a very general 
improvement over the papers of previous meetings 

The general committee decided upon St Louis as the 
next place of meeting, the time to be during Convocation 
Week of 1903-4, and recommended to the next general 
committee that Philadelphia be the following place of 
meeting during the Convocation Week of J904-5 

The officers elected for the St Louis meeting are as 
follows — 

President, Carroll D Wright, Washington 

Vice-presidents — Section A, Mathematics and As- 
tronomy, O H Tittmann, Washington , B, Physics, 
E H Hall, Harvard University , C, Chemistry, VV D. 
Bancroft, Cornell University , D, Mechanical Science 
and Engineering, C. M Woodward, Washington Uni- 
versity , E, Geology and Geography, I C. Russell, 
University of Michigan , F, Zoology, E L Mark, Har- 
vard University , G, Botany, T H Maebride, University 
of Iowa; H, Anthropology, M H Saville, American 
Museum of Natural History , I, Social and Economic 
Science, S E Baldwin, New Haven , K, Physiology and 
Experimental Medicine, H P Bowditch, Harvard 
University 

General Secretary, C H Wardell Stiles, U S Revenue 
Marine Hospital and Public Health Service. 

Secretary of the Council, Charles S Howe, Case 
School. 

Secretaries of the Sections — Section A, Mathematics 
and Astronomy, L G Weld, University of Iowa , B, 
Physics, D. C Miller, Case School , C, Chemistry, A H 
Gill, Massachusetts Institute of Technology , D, Mechan- 
ical Science and Engineering (no election) , E, Geology, 
G. n Shaltuck, Baltimore , F, Zoology, C Judson 
Herrick, Denison University , G, Botany, F E Lloyd, 
Teachers' College, Columbia University ; H, Anthro- 
p^alogy, K B Di^on, Harvard University , I, Social and 
Economic Science, J F Crowell, Washington ; K, 
Physiology and Experimental Medicine, F S Lee, 
Columbia University 

The treasurer, Prof R S Woodward, of Columbia 
University, and the permanent secretary, Ur L. O 
Howard, of the U S Department of Agriculture, remain 
unchanged 


BUBONIC PLAGUE AT HOME AND ABROAD. 

A VOLUME of reports and papers on bubonic plague 
has recently been issued by the Local Government 
Board,* in continuation of the series originally com- 
menced by the late .Mr. Neiten Radcliffe and since 
carried on by Dr. Bruce Low In the preceding volume, 
Dr. Bruce Low tarried the history of the distribution of 
plague throughout the world to the middle of 1896, while 
the present report comprises the period from the middle 
of 1898 to the middle of 1901 

Dr Low follows the occurrence and proj^ress of 
bubonic plague chronologically and topographically by 

1 " Kepum .ind PapeTK on HuIiohil Plague " By Dr R Bruce 1.0 w Wiih 
Bn IiiHiMUBtion b> the Medical Officer of the Local Crovernmeni Board 
Pp.xi -1-^46 (Loiuloii t y re and Spot iiswoodc, 190a ) Price 4/ 
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the aid of a host of official documents, and partly from 
numerous other publications- To prOcurCi sift, digest 
and arrange this enormous mass of polyglot literature is 
a task as complex as it is difficult, and, looking through 
the present volume, the reader will agree that Dr Low 
has done a difficult piece of work in an exhaustive 
manner. The usefulness of such a work to the sani- 
tarians of the world must be obvious Dr Low, in a 
clear and systematic and at the same time objective 
manner, describes the progress and general character of 
plague as it appeared in and as it affected the various 
countries during the period stated (middle of 1898 — 
middle of 1901), to this are added the official regulations 
and procedures in use in the different countries m dealing 
with plague. 

As might be expected, the first place is given to 
England, Wales and Scotland ; there being no case 0/ 
plague recorded in Ireland, Dr. Low passes on to other 
buropean countries in which cases of plague have | 
occurred, and then takes his readers into Turkey, the 
Levant, Arabia, South and Central Al ica, India, the 
Far East, Australia and New Zealand, and finally 


America. As to the cases of plague that had been I irargo These procedures contrast in a most favourable 
imported into England and Wales, it is satisfactory.^^way with some of the doings in similar circumstances 


learn from Dr. Low's account that the vigilance of, and 
procedures adopted by, our port sanitary officers were on 
the whole unremitting ana thoroughly efficient ; that 
whenever the case required it, the Local Government 
Board by its medical inspectors promptly and energeti- 
cally assisted* the port sanitary and local authorities in 
devising and carrying out the necessary protective and 
prophyfactic measures. As a matter of fact, practically 
all the cases of plague that reached our shores were 
promptly intercepted and dealt with, and no further 
spread of the disease occurred. 

Of no mean interest and importance are the facts 
collected by Dr Low as to the relation of plague m the 
rat to plague m the human subject, and we cannot do 
better than quote here the concise summary on the 
subject by the Medical Officer of the Local Government 
Board (p. x) 

*'The records to which Dr Low has had access, 
though they go to confirm belief that as regards plague 
man and the rat are reciprocally infective, fail completely 
in affording sufficient data for determining the degree 'W 
which man is in danger through the rat. So far as 
plague ashore is concerned, it would appear that ^ 
particular localities man and the rat suffered from plagliv 
coincidently ; that in other localities man suffered before 
the rat, and that in others again the rat 'suffered antece- 
dently to man. Further, it would appear that when in 
a particular district the one (man or tne rat) has suffered 
plague antecedently to the other, the interval between 
invasion of the first and of the second species has been 
often a long one— extending sometimes over weeks and 
months. Finally, it would appear that plague may 
prevail largely among men without rats becoming con- 
spicuously affected ; and conversely that the disease may 
cause large mortality among rats of a locality while 
neglecting to attack its human inhabitants. As regards 
plague on shipboard, very similar facts were forthcoming. 
The disease does not, under conditions of sea transit, 
appear to be at all readily conveyed from the rat to man 
or from man to the rat. On the one hand, ships plague- 
invaded for several weeks in the persons or crew or 
passengers have come into port with the rats on board 
them seemingly altogether exempt from disease ; and on 
the other hand, ships infected with plague-smitten rats 
have, after voyages of considerable duration, arrived at 
their destinations wholly free from plague as regards 
crew and passengers.” 

There is, then, no cause for the extreme views which 
some alarmists have put forward, t.e. those who would 
wish us to prevent any ship coming from an infected 
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country from landing or discharging cargo unless pre- 
viously all rats on board were destroyed, even tn cases 
where no disease occurred amongst the crew or pas- 
sengers Such a proredure would, in the face of Dr 
Low’s array of facts, be quite unnecessary, and would 
inflict on shipping in general hardships which experience 
has shown would be scarcely justified even in the case of 
ships which on their voyage had actually been infected 
with plague 

(From Lhe detailed account by Dr Tidswell of the 
characters, origin and progress of the plague in Sydney,' 
It appears that the outbreak in man was preceded by 
great mortality amongst rats from plague, and, further, 
that the progress of the epidemic amongst human beinga 
in different parts of the town was consistent with the 
dissemination of the contagion by rats ) 

There is one further important point to be noted in the 
account by Dr Low, and that is the comparatively simple 
and comprehensive manner in which plague- stricken or 
plague-suspected vessels arriving on our shores are dealt 
with, dnd the complete success which so fai has attended 
the procedures both as to passengers and crew and 


of the authorities in some other countries, in which 
countries machinery is put in action the chief object of 
which appears to be the most vexatious treatment of 
harmless passengers {vtde s s Nt^er, Marseilles, p. 117), 

The description of the epidemic of plague in Oporto 
in 1899 15 very instructive reading, and throws into 
strong relief the broad fact, observed also in Glasgow 
(1900), m Alexandria, Bombay, the Cape and other 
places, how difficult, nay, impossible, it is to trace in 
these epidemics the origin of the outbreaks, the manner 
and channels in which the contagium had found entrance, 
and the lapse of considerable and most valuable periods 
before the disease as such is actually recognised In 
these respects, England and Wales have so far been 
most fortunate in the Local Government Board having 
everywhere, in our seaports as well as inland, the atten- 
tion of Medical Officers of Health early, and especially, 
directed to the danger of importation and to the best 
means to lessen it and to deal with any case should such 
occur It is a fact that, in a ^ood many instances, 
^Mfcdical Officers of Health have with laudable prompti- 
tude carefully taken account even of cases which from 
their clinical and epidemiological characters were not 
considered as cases of plague, but because they bore in 
one respect or another a resemblance to plague were 
notified and subjected to further examination As was 
to be expected, these cases were proved not to have been 
cases of bubonic plague. On the other hand, the 
necessity for noting all such cases lies in this, that there 
are atypical cases of real plague which in clinical 
respects have only a distant resemblance to that disease , 
such atypical cases of plague could, under less strict 
supervision, easily escape detection and be the starting 
point for dissemination of the disease 

A point of extreme interest to western countries is the 
comparison between the epidemics in the oriental, from 
which the present pandemic of plague started (1894), and 
the occidental countries into which it was imported and 
disseminated. The result of this comparison is highly 
gratifying, since it shows the very much leaser virulence 
of the disease ih the occidental than in the oriental 
countries. The Medical Officer thus summarises these 
important facts fp. vui) ; — 

‘'There can be no question at all as to plague having 
very especially affected certain Oriental populations , 
outside the Asiatic continent, the disease has manifested 
small ability to become seriously epidemic. For instance, 
in India, plague, while year after year producing a heavy 

I " Boma PfBciicBl Aspccls of lhe PiBgue at SyJney/' by Dr Frank 
Tid^wcll of the Sanliary Initituie, ^ol xki. part iv.< 
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rate of inortality, has at the same time proved exception- 
ally virulent, as shown by a high ratio of deaths to 
attacks ; and this notwithstanding strenuous efforts on 
the part of well equipped sanitary bodies to obtain and 
to maintain control of the disease , whereas in many 
other countries in various quarters of the wor^ld, not a 
few of them greatly inferior to India as regards adminis- 
trative preparedness to resist imported disease, plague 
has failed, when introduced, to cause any but insignificant 
mortality, has not tended to recur from year to year, and 
has proved infinitely less virulent case for case than in 
better ordered India.” 

A detailed account of the regulations, orders, &c, 
employed in all the affected countries, with ten carefully 
arranged coloured maps, form a valuable addition 

E Klein. 


THE ARCHIVES OF PHONOGRAPHIC 
RECORDS. 

* I ' HE Imperial Academy of Sciences of Vienna has re- 
* cently appointed a commission to inquire into the 
possibilities of the application of the phonograph to 
scientific purposes It would appear that this instrument 
has as yet been used mainly as a means of domestic 
recreation or as an adjunct to the penny showman, but it is 
quite clear that the instrument provides a means of pre- 
serving actual spoken specimens of languages, especially 
of those which are in a state of gradual development and 
growth or in a condition of decay. Moreover, by bringing 
the spoken speech or dialect of distant lands and out-of- 
the way districts to those to whom they would be other- 
wise inaccessible, a most valuable means of scientific 
research is made available Recognising the latent pos- 
sibilities of the phonograph in this direction, the Vienna 
Academy appointed the above-mentioned commission, the 
special task of which was the establishment, if possible, 
of central archives where phonographic records could be 
kept, duplicated and made accessible to the general 
scientific world 

The commission has recently issued its second report, 
dated July ii, 1902, in which the position of affairs at 
that date is recorded 

The preliminary work undertaken was chiefly mechan- 
ical in nature and was concerned in the production of a 
standard instrument (Archiv-phonograph), and in working 
out the method of preservation and duplication of the 
records. It is, of course, self-evident that the wax 
record is unsuitable for preservation, and in order that 
this may be most conveniently copied in metal, the Archiv- 
phonograph has a flat wax plate instead of a cylindrical 
one. The instrument is shown in Fig i. The “cast” 
wax plate is fixed on the round metal plate (24), which 
13 caused to revolve round its centre by means of the gear 
shown, the driving force being a wound-up spring con- 
tained in the bottom case The speed of rotation can be 
adjusted by means of the screw (32) and is indicated by 
a pointer in (33). The Edison recorder is contained in 
(7) and IS caused to travel radially over the plate (24) so 
that the record is in the form of a spiral on the same , 
the distance between each line is I mm. It can be seen 
that the instrument is of very solid construction, and as 
such would be of more likely use for the laboratory than 
for purposes requiring its transport from place to place. 
The wax recommended is that used by Edison, and a 
plate is capable of taking a speech of two minutes’ 
duration. The metallic negative is prepared as follows. 
The wax is removed from the instrument and peppered 
and brushed all over with very fine graphite, the current 
connection being made by a ring of copper wire stuck 
into the middle of the plate. Alcohc^ is tnen poured over 
the graphited plate, and it is at once placed in the 
electrol>lic bath and copper deposited thereon- The so- 
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formed negative is sprung from ihe wax, cleaned and 
polished, and flashea over with a very thin layer of 
nickel m a nickel bath These metal ” phonolypes ” are 
used as patterns for casting the “Archiv” plates in wax 
which arc used m the phonograph for the reproduction of 
the acoustic record. The metal negatives are, of course, 
durable and arc kept, and as many “ Archiv ” plates can 
be cast off them from lime to time as may be desired 
In order to put the ideas underlying the appointment 
of the commission to practical test, three scientific ex- 
peditions recently sent out by the Vienna Academy were 
each provided with an Archiv-phonograph, and the re- 
ports furnished by the leaders of these expeditions are 
given The expeditions were two philological ones to 
Kroatia and Slavonia and Lesbos respectively, and a 
geological one to Brazil It is evident from the reports 
that the, it is true, interesting and valuable records ob- 
tained were only got by dint of much trouble and perse- 
verance, as the apparatus for such purposes is most 
unsuitable, the whole outfit weighing, as it does, 120 
kilogrammes, Such an apparatus may be compared to 
a photographic artist’s studio camera, while what is 
required is something more of the nature of a hand 
camera It was found impossible to remove the phono- 
graph any distance from the railway, so that very 



interesting records of dialects, &c , which could otherwise 
have been obtained were not possible to be got However, 
there is no reason why, with proper design, an instrument 
may not be worked out which will fulfil the practical and 
mechanical conditions required ; the main thing to be 
settled by the present experiments was if the records 
obtained and preserved are of real scientific value The 
records brought back were, therefore, treated in the 
above-delineated manner, and the “ Archiv ” plates ob- 
tained submitted to the leaders of the expeditions and 
to other authorities, who reported that they gave, as a 
rule, a good reproduction of the original speech and 
words, from which it may be concluded that the method 
adopted is a success' and capable of much use in the 
future. Of course, certain limitations, such as the dif- 
ferentiation of similar consonants, &c , have to be recog- 
nised, and whether the phonograph is capable of such 
improvement that it will get over these remains to be 
seen , at any rate, if the establishment of the phono- 
graphic archives is a success, it is likely that our de- 
scendants one or two thousand years hence will not find 
themselves in the same predicament as to our present 
pronunciation as we are as to that of our Latin and 
Greek, not to mention other dead languages, and that 
besides this advantage to our posterity, valuable service 
to science of the present day will result. C C. G. 
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PROF. LADISLAV CELAKOVSKY. 

A FTER a long and painful illne&a, due to a serious 
^ internal malady of many years' siandini;, Prof. 
Celakovaky, the well-known and bnlliant botanist, passed 
away at Prague on November 24, at the age of sixty- 
seven. 

It was with ^ the morphological department of botanical 
science that Celakovsky chiefly identified himself. 

His papers dealing with evolutionary problems appear 
to date from the year 1 868 with the memoir '' On the 
General Evolution of tbeVegetable Kingdom " The theses 
" On the Diflerenl Forms and the Meaning of the Alter- 
nation of Generations in Plants" (1874) and '‘On the 
Threefold Alternation of Generations in the Vegetable 
Kingdom" (1S77) appear to us to afford so adequate a 
solution of this great subject as to cause wonder that 
botanists should still vex their minds by discussion of 
it. Two treatises which must long keep his memory 
green^ while helping to establish the supremacy of his 
genius, are those on " The Law of Reduction in Flowers " 
(1894) and on “The Evolution of the Flower,*' in two 
parts (1896 and 1900) ; at the latter end of the second 
part, an interesting discussion and, in our view, a probable 
solution of the of late much-debated phenomenon of 
double-fertilisaiion " in Angiosperms is introduced 
These works of our author are, we fear, far too little 
known or appreciated.^ 

To many ootanists, Celakovsky will be best known by 
his voluminous writings, published in many and various 
periodicals, on the morphological nature of the ovule, a 
sul^ect which occupied his attention from 1874 onwards 
and which his surpassing talent completely illuminated 
Doth in this and other difficult cases, he relied almost 
entirely on teratological evidence for the final solution of 
the problem It is this position, well brought out in his 
memoir in Lotos of 1874, ‘‘On the Relationship between 
the Different Methods of Morphological Research," 
which caused so much opposition to him from fellow- 
workers in the same fields. 

During the latter part of his career, Celakovsky per- ' 
formed the enormous service of what we consider to be 
the complete unravelling and elucidation of the qature 
of the female flower in Coniferse, a subject hitherto 
utterly obscure and bristling with difficulties, but 
to our mind, entirely solved once for all. The author's 
views are contained chiefly in “Die Gymnospermen “ 
(1890) and “ Nachtrag zu meiner Schrift ubcr die 
Gymnospermen" (1897), 

Another important field of botanical research yielded 
scope for the display of his great powers, viz., that con- 
nected with the building-up of the stem and its members. 
Three of the principal papers treating of this subject 
are “On Terminal Memi^rs" (1876), “On Cases of 
Branching Underlying the Phytostatic Law" {Pring^ 
sktin^s Jahrbuchtr^ vol. xxxii ) and “The Segmentation 
of the Stem" (1901), The latter is an elaboraiion and 
wide expansion of the bare principles laid down long ago 
by Gaudichaud, and revolutionises all modern concep 
tions of the subject 

Many memoirs have, of necessity, been left un- 
noticed in this brief sketch , suffice to add that what 
appears to have been the last paper published by him, 
at least in German, was that on “ The Cortication of the 
S‘em by Leaf-bases," which appeared in 1902 

W. C, W. 

NOTES. 

Wb published Uat weeh the wirclaas telegram sent by Presi- 
dent Roosevelt to the King and also Hii Majesty's reply thereto. 
This latter message was not sent by wireless telegraphy, the 
reason being that at the time it was dispatched the nearest tele- 
graph office to Poldhu Was closed, and so It was impossible to 
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get the message to Poldhu, though its transmission from there 
to America could have been easily effected. The Tinut of 
Monday deals with this difficulty in a leader, and points out 
that the Post Office as a public institution ought immediately to 
afford the facilities of connection between Mullion and Poldhu 
for which the Marconi Company asks. It is only a matter of 
erecting a couple of miles of telegraph line and providing for a 
continuous service, and this should certainly be done without 
any delay. The Post Office is said to be “ considering the 
maitcr," but in the interests of the public and in fairness to 
the Marconi Company, the ** consideration " ought to be cut 
short and the necessary connection made at once. As the Timt^ 
rightly sayp, any questions of the ultimate trustworthiness and 
utility of the wireless system or of our telegraphic relations 
with the cable companies or other States have nothing to do 
with the Post Office, at any rate at the present lime. All they 
are asked to do is to provide facilities (or telegraphing to a 
customer likely to make large use of them. It is sincerely to be 
hoped that the Post Office will realise that it owes it as a duty 
to the public to remove immediately this purely artificial 
hindrance to the development of what may possibly be a great 
commercial enterprise. Such action would be impossible in 
; any other country. 

An influential committee has been formed m Rome to lake 
measuies to honour the memory of Father A Secchi, S.J , ihe 
distinguished astronomer and meteoiolugist, on the occasion of 
the twenty-firLh anniversary of his death, which occurred on 
February 26, 1S78. The president of the commiitee, Father 
G. Lais, SJ., vice-direcTor of the Vatican Observatory (ad- 
dress, Via Torre Argentina, 76, Rome), will be glad to add the 
names of scientific men and institutions to the list of those 
interested in Ibis celebration. Father Secchi was for many 
years director of the observatory of the Collegio Romano, now 
occupied by the Italian Central Meteorological Office, and his 
well known meteorograph was erected there in 1858 It 
was in connection with this observatory that almost all Secchi's 
work was done in solar and terrestrial phjsics. He published 
several volumes of the Memorie dell Os^tfvaiono dei CclUgio 
/tomanOf 1852-1863, and began, in the year 1862^ the 
BolUtino vuteorologico^ of which seventeen volumes appeared, 
and contained many valuable discussions by hiniaclf and others 
The Italian Spectroscopic Society owes Us foundation 10 his 
energy. He was the author of numeroui papers and aUo of 
books on the sun, the stars and the unity 0/ physical forces 

Prof E. B. Poulion, F.R S , has been elected president 
of the Entomological Society for the session [903-1904. Prof. 
Poulton has nominated as vice-presidents the Kev, Dr Fowler, 
Prof. Meldola, F.R.S , and Dr, D. Sharp, F R.S 

At a general meeting of the Linpean Society on January 15, 
It was resolved to take the necessary steps to obtain a supple- 
mentary charter embodying certain alterations in the constitu- 
tion of the Society A motion was carried in favour of adding 
the words “ without distinction of sex ’’ to the existing para- 
graph of the charter referring to the admission of iellows, so 
that when the supplementary charter has been obtained, women 
will be eligible for election into the Society. 

On Saturday, January 24, a cone 800 feet in height is re- 
ported to have been blown oil Mont Pel^e by a volcanic 
eruption. 

A TKIEOHAM, through Reuter’s Agency, received at New 
York from Kingstown, St. Vincent, slates that an eruption of 
the Soufri^re occurred at noon on January 22. A whirling, 
incandescent doud was seen to shoot from the volcano clear 
into the sky, followed by a black cloud, which rapidly ascended 
to a great height and was visible throughout the island. Sand 
fell at Chiteau Belair. 
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Tub Central News Agency states that the severest earth- 
quake shock experienced at Charleston since ihe disaster uf 
1886 visited this city during the night of January 23. A number 
nf other ciLiea in South Carolina and Georgia were sirnilarly 
affected 

Refrrbncr has already been made to the proposal to form 
-K society of persons interested in electrochemistry We are 
glad now to announce that, as the result of ihe support and 
encouragement received in response to the circulars recently 
issued, It has been resolved to hold a general meeting of the 
-supporters of the movement to inaugurate the work of the 
society and elect a president and council The nieeling will be 
held at the rooms of, (be Faraday Club, St Krmin’s Hotel, 
Westminster, on Wednesday, February 4, at 5 p m. Dr J. W 
Swan, F.R S j has consented lo he nominated as president, 
and the following have accepted nomination as vice-presidents ‘ — 
Prof. A Crum-Brown, F R S , Sir Oliver T Lodge, F R S,, 
Dr Ludwig Mond, F R.S., Lord Rayleigh, F R S , Mr. 
Alexander Siemens and Mr J. Swinburne 

The twenty-first congress and exhibition of ihe Sanitary 
Institute will be held at Bradford, commencing on July 7 
As the work of the Photographic Record Association is attract- 
ing much attention, it is of intereat to note that at Ihe meet- 
ing of the Essex Field Club on Saturday next, Mr A. E. 
Briscoe will bring forward i proposal for a photographic and 
pictoiial survey of Essex, to he earned on in connection with 
the county Museum of Natural History Anyone wishing to 
attend should apply to the secretaries, Huckhurst Hill, Essex 
The Eleventh International Congress of Hygiene and Demo- 
graphy will be held in Brussels on September 2-8 under the 
patronage of H.M. the King of the Belgians, The secretary- 
general of the congress is Prof. F Putseys All inform- 
ation and programmes can be obtained from Dr. Paul F 
Moline, 42 Walton Street, Chelsea, S W , the hon secretary 
of the British committee 

A Reuter message from St Petersburg states lhat two 
members of Baron Toll's polar expedition, Lieutenant Matissen, 
commander of ihe yacht Zarm, and Lieutenant Kolchak, have 
just arrived in S" Petersburg wilh nine men of the Zartas 
crew, after an absence of two and a half years 

It is announced that Dr Jean Charcot will leave m mid-May 
for a tour of Arctic exploration in a yacht hmit in cast steel, 
and fitted up and manned at his own expense. Dr Charcot, 
the Daily JVews Paris correspondent says, is paying great 
attention co Ihe laboratory fittings and apparatus' His scientific 
staff will include a zoologist, an expert in oceanography, a 
bacteriologist, a geologist and a botanist. Provisions for 
eighteen months will be laken on board, though ihe expedilion 
IS to last hut six months 

Referring to the recent death of Joseph Chavanne, the 
Austrian geographer and meteorologist, the Athenaeum stales 
that in 1875 he was at work at Vienna in the' Imperial Meteor- 
ological Institute, and in the same year became editor of the 
Austrian Mtitctlungeti der Ceo^raphisehen Giselhchaft In 
1884, he was commissioned by the Brussels Geographical Insii- 
tuie to undertake a topographical survey of the district between 
the Congo and the Kuilu<Niadi on one side, and between the 
mouth of the Congo and the Equator station on the orher side. ' 
We learn from La Nature that M, H, Poincare has been 
promoted to be Commander of the Legion d’Honneur M. 
Mascart succeeds M. Berthelot, who has resigned, as the 
representative of Ihe Colltge de France on the Superior Council 
of Public Instruction. M, Gautier has been elected president 
of the Bureau dea Longitudes ; M. Lippmann is the new vice- 
president and M. Radau the new secretary. 
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In addition to the sums which the German (rovernment pro- 
poses to allocate for the prevention of typhoid fever and the 
collection of sickness and mortality statistics, the Imperial budget 
for the coming year provides, we learn from the British Medical 
/oumial, a sum of 3250/ for the carrying out of experimental 
researches directed to the further elucidation of the relation 
between human tuberculosis and the Perlsucht of cattle The 
problem of protective inoculation of cattle against tuberculosis 
falls within the scope of these researche's 

On Thursday next, February 5, at 5 o’clock, Sir Clemenls 
Markham will deliver the first of a course of three lectures at 
the Royal Institution on ** Arctic and Antarctic Exploration ” 
Mr. G R M Murray being unable, owing to illness, to deiner 
his course of lectures beginning on Thursday, I'ebruary 26, 
Prof L C Miall will instead deliver three lectures on “ Insect 
Contrivances ” The Friday evening discourse on February 6 
will be delivered by the Right Hon Sir Herbert Maxwell, on 
“George Romney and his Works", on February 13 by Prof 
S. Del^pine, on " Health Dangers in l''oo(i " , and on February 
20 by Principal E II Griffiths, on the "Measurement of 
Energy ’’ 

Ar a meeting of lhc"Vienna Academy of Sciences on Decem- 
ber If, 1902, Dr J Hann presented an Jmponant p.iper on the 
daily rcilaiion of the mean wind direction and on a semi-diurnal 
oscillation of the atmosphere on mountain peaks of two to four 
kilometres above sea level The author has deduced from 
anemometrical records the wind componenis according to the 
four rectangular directions and has calculated the daily range 
by means of trigonometrical series The differences of the 
hourly values from the daily means obuined m this way 
exhibit the daily variation both of direction and force, freed 
from the prevalent wind direction and depending only on the 
influence of the sun He has shown in this way that the wind 
daily rotates regularly with the sun, being casleily m the 
morning, southerly at noon, westerly and north-westerly in the 
afternoon and northerly at night The author has next 
investigated the daily changes of the wind components and has 
exhibited their harmonic consiituenls. The most important 
ro^lt 18 lhat in all four components, especially the north and 
south, a large semi-diurnal period exists, which equals or even 
exceeds that of the whole day period in magnitude The 
regularity of the phase periods and the magnitude of the semi- 
diurnal period make it appear probable lhat (his regular daily 
oscillation of the atmosphere at a height of two to four kilo- 
metres IS connccied with the regular daily oscillation of the 
baromeier 1 he daily range of mean wind force was also found 
lu follow ihe same rule on the mountain peaks as on the earth's 
surface, at all directions attaining its maximum force at nearly 
the same time, the maximum, however, occurring at nighttime 
instead of soon after noon 

We have received vol, vi of the Pubhlicazioin dtlla Specola 
Vaticaua (Roma Tipograha Vaticana, iqoz) The first 326 
pages are devoted to the meteorological observations made 
during the years 1895-1901. The observations are printed in 
full detail, the values for each hour of observation for barometer, 
aspect of sky, direction and velociiy of wind, thermometers, 
Vapour tension, relative humidity, evaporation, tk.z , being given 
Then follow another set of meteorological observaimns made 
daily at 9 o'clock during the year 1901. The velocity of the 
Wind and descnpiion of the sky are nest given for three observ- 
ations every day during the year 1895 At ihe end of the volume 
15 given a aeries of plaies, which illustrates graphically the vari- 
ations of the principal meteorological elements from day to day 
during each year. More than one hundred pages contain details 
of the observations of meteors made during the months of 
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Au^st and November for the years 1896-1901 From a statis- 
tical point of view, the volume will prove useful, but it seems a 
pity that observations should be kept so long before they arc 
published, 

The paper on electric automobiles read by Mr. H F. Joel 
belore the Institution of Civil Engineers on January 13 is one 
of great interest. The desirability of the automobile replacing 
boise iracliun from a sanitary point of view is probably admitted 
by everyone, and certainly the electric car would afford the beat 
solution. Mr. Joel is of opinion that there is a great future 
before the electric automobile, which has already proved itself 
capable of running 100 miles on one charge and of performing 
much longer tours This shows that even the storage battery 
of to-day is sufficiently good to give very satisfactory results ; 
the author in his paper goes carefully into the results of the 
baliery tests made by the Automobile Club of France, and into 
the question of the ratio of weight of vehicle to weight of 
battery. Many valuable curves showing the relations between 
ton-mileage, total weight, useful load, , are given, and the 
paper is, on the whole, a valuable contribution on the subject 

A SCRIES of papers by Dr, Quirino Majorana in the AtU dei 
Ltnctt of last summer are devoted to the phenomena of magnetic 
double refraction and the so-called bimagtietic rotation "of the 
plane of polarisation. The phenomena were observed by 
6xing a column of liquid 7 cm. long between the poles of a 
Weiss electromagnet, the solutions best suited for the purpose 
being chloride of iron and still belter "dialysed iron." 
The bi-rcfraction U proportional to the thickness of the liquid 
column, which is normal to the lines of force and also to the 
degree of concentration of the solution.^ For different colours, 
it vanes inversely as the square of the wavc-lengih. Experi- 
ments conducted with ihe view of ascertaining the rapidity with 
which the phenomena are produced tend to sl)ow that, like 
rotatory polarisation and Kerr's phenomenon, It takes place 
instantaneously Dr Majorana'a phenomenon of " bimagnetic 
rotation," which has already been noticed in these columns, is 
discussed in conjunction with Voigt's highly probable explan- 
ation that it owes its origin to the unequal absorption of the 
light-components polarised along and perpendicular to the lines 
of force. It IS obvious that in a ray polarised on entrance in a 
direction making an angle of, say, 45° with the lines of force, 
the effect of such an unequal absorption would be to deflect the 
plane of polarisation towards the direction in which the absorp- 
tion is least The phenomenon is observed in certain impure 
solutions of feme chloride; it is approximately proportional 
to the thickness of the liquid traversed, at any rate when 
the deviniion is small. As the intensity of the field increases, 
the deviation at first increases rapidly and then tends to a 
constant limit. From theoretical grounds, it follows that if the 
planes of polarisation on incideuce and emergence make angles 
a and 0 with the lines of force, the ratio of tan a to tan £ is 
constant, and hence sin (a - S) is proportional to sin (a + 3), so 
that the deviation (a -3), being small, is proportional to 
sin (a -1-3)1 and hence is a maximum when the angles are nearly 
45^ agreeing with the results of experiment. 

The U.S. Department of Agriculture has issued two reports, 
one by Dr. W O. Atwater and Dr F. G. Benedict, on Ihe 
metabolism of matter and energy in the human l>ody, and the 
other by Prof. Charles E. Wait, drawn up under the immediate 
supervision of Prof. Atwater, dealing with the effect of muscular 
work on the metabolism of nitrogen and the digestibility of 
food. These reports form a part of the nutrition investigations 
for which a special committee has been appointed by the 
Department. The first report deals wnh thirteen eKpcrimenli, 
forming part of a senes which are in progreu at Middletown, 
Conn., and which have for their ultimate object the study of the 
NO. 1735, VOL. 67] 


laws of nutrition. The Atwater-Rosa respiration calorimeter 
used in the eKperiments is shown to be a satisfactory instrument 
of precision, and the conclusions, besides affording information 
as to the demands of the body for nutriment, and the effect of 
muscular work on digestion and metabolism, afford evidenci 
little short of definite demonstration that Ihe principle of con- 
servation of energy holds good in living organisms 

The Brbt part of an illustrated paper, by Dr. H von Buttel- 
Reepen, on the phylogenetic relationship of bees’ nests, and the 
biology of solitary and social bees, appears in the BtohgUckes 
Centralblati for January 

Wk have received a copy of the Traniociions of the York- 
shire Naturalists' Union fur 1900, containing reports on ihe 
Lepldoptera and also on the botany and meteorology of the 
county 

In part i. of the third volume of Annals of the South African 
Museum, Dr W. F Purcell describes new genera and species 
of the arachnoid family Solpugidge and also certain typical 
Arachnida. 

The Zoologist for January contains an account, by Mr, W F, 
Raunsley, of a .South American quaker-parrot {Afyiopsittams 
monachus ) — said to be the only nest-building species of its tribe 
— building in the open in the New Forest, near Lyndhurst The 
nest, which was of large size, was constructed in the angle of 
the roof of a house It is not the first time that birds of this 
species have nested in the open 

We have received two fasciculi o. the Proceedings or the 
U.S. Museum (Nos 1311 and 1312)- In ihe former, Mr J E, 
Benedict describes as new one genus and forty-six species of the 
crustacean family Galalheidse, with a list of all ihe known 
marine tepresenialives of the group. In the latter, Mr. W H 
Dali gives a synopsis of the mnlluscan family Venerid.e, with 
a list of the existing North American species, among which 
many are new 

The Fishing Gazette qi January 17 relates a cunous incident 
which occurred at the fish-breeding establishment at Helms 
bach, Germany, on July 3, 1899 In one of the buildings were 
some tanks containing a number of live trout about to b* 
dispatched to Berlin. During a thunderstorm, a heavy fluh of 
lightning appeared to strike the building, and on examination 
it was found that all the fish in the tank next an open window 
were dead. Although the wire netting covering Lhe tank was 
not damaged and the fish themselves showed no special sign!) of 
having been struck, there seems every probability that the 
deaths of the latter were caused by the lightning A similar 
experience was recorded in Germany in 1901, and some years 
ago, after a severe thunderstorm, a number of large trout were 
found dead in a pool in our own Lea, 

The Quarterly Feview for January contains three articles 
connected with biological science. In the first, Mr Lydekker 
discusses the origin of the present and past vertebrate faunas of 
South America, devoting special attention to the fossil mammals 
and birds of the pampean formation of the Argentine and Lhe 
Santa Cruz beds of Patagonia. It is shown that at Lhe epoch of 
the deposition of the latter, South America was insulated and 
inhabited mainly by a fauna of edentates, peculiar ungulates, 
rodents, monkeys, marsupials and giant birds. A subsequent 
cooneciion with North America permitted the immigration of 
northern types, while, conversely, a certain number of southern 
forms effected an entrance into North America. As lo the 
origin of lhe primitive South American fauna, there is siill 
much uncerlalnty and speculation, but it is considered probable 
that a contingent was furnished from Africa by means of a land- 
bridge. Some remaxkable evidence is cited in regard to ihe 
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possible suririval of one of the ground-sloths to modern times. 
The article is illusl rated by figures of the remains of some of 
the extinct forms. 

In the second article — “A Conspectus of Science” — Sir 
Michael Foster telN the history of the founding of the " Inter- 
national Catalogue of Scientific Literature,” three parts of the 
first volume of which had been issued at the date of going to 
press The immense value of the Royal Society’s “ Catalogue 
of Scientific Papers '' is fully acknowledged , but the absence 
nf a "subject-index” and the omission of all literature other 
than periodical render this publication — even if it could be 
continued — inadequate to present requirements r'lnally, a 
brief reference is made to the portions of the "International 
Catalogue ” for 19OZ already published, and the hope is expressed 
that when the staff has got into full swing, the annual volumes 
will be produced in a shorter space of time 

The third article in the January number of the Quarterly 
contains a review of a dozen works, for the most part on sport 
and travel, but including President Roosevelt’s volume on 
deer m the " American Sportsman’s Library.” The latter work, 
together with Mr. }. G. Millais’s volume on wild-fowl shooting 
in Scotland, has been already noticed in Naiure. The list 
also includes Prince DemidofTs two volumes on big-game 
shooting in the Caucasus and the Altai and Mongolia, Mr 
Powell-Coltoii’s account of hia recent Abyssinian expedition 
and Mr W P, Church's "Chinese Turkestan with Caravan 
and Rifle.” The reviewer directs special attention to three 
features connected with modern sport — the comparative case 
with which regions long thought practically inaccessible can be 
reached, the destruction of game all over the world and the 
means which should be taken for its preservation, and the 
advantage of rifles firing small projectiles at great velocity over 
weapons of larger calibre 

The evolution of the northern part of the lowlands of south- 
eastern Missouri, by Prof C F. Marbut (" University of 
Missouri Studies,” vol i No 3, 1902), forms the subject of 
an essay on river development The author endeavours to show 
how the Mississippi has abandoned two valleys and now occupies 
a third. It has, in his opinion, been twice captured by the 
smaller Ohio river 

Referring to our report of Prof J B Farmer's remarks at 
the Chelsea conference (Nature, January 15, p 260), m which 
mention is made of the condiLions under which larch grows, 
Mr Hawie Brown gives some particulars of his own experience 
in the cultivation of this kind of tree He says, " the best and 
healthiest and oldest Scottish larch grows on hill-slupes facing 
the north, where there is not a great depth of soil, but often a 
thin soil resting on a shaly bed ” Prof Farmer has kindly 
supplemented our brief reference to his instance of the frequent 
(ack of conscious and common-sense appreciation of the 
relations exisimg between cause and effect in the cultivation 
of crops which has led to the planting of a tree like larch m 
localiiicB and under conditions obviously unsuitable for it He 
adds, "of course the larch is a mountain tree, and the whole 
point of the illustration lies in the fact that in this particular 
instance the shallow soil overlyin 4 the rock was of a ' sour' and 
poor character, as indicated by the indigenous weed vegetation. 
It 13 generally accepted that the larch is a tree making consider- 
able demands on ihc soil, both as regards fertility and depth— 
or, at least, of openness,” 

Observations on fluctuations in the level and in the alkaline 
character of the ground water have been made by Mr. W. P. 
Headden at the Agricultural Experiment Station, Fort Collins, 
Colorado 73, Agricultural College of Colorado, August, 

1902). The total salts held In solution in the well waters were 

NO. 1735, VOL. 67] 


less than in the water jn the soil. As the water-plane falls, it 
leaves much saline matter in the soil, but the toUl solids in the 
ground water varied greatly in the different wells and also from 
time to lime in each well Reference is made to the salts 
that occur at different depths in the soil, to the abundant 
formation of nitric acid in the upper layers and to the effects of 
irrigation 

Ax ecological memoir possessing more lh\n ordinary merit 
is the report on a botanical survey of the Dismal Swamp region, 
compiled by Mr T. H Kearney and publiiihed by the U h 
Department of Agriculture The interest lies, not only in the 
nature of the associated formations, but is also due to the 
descriptions accompanied by very admirable and well-chosen 
illustrations The region surveyed lies between Chesapeake 
Bay and Albemarle Sound, and is marked by a series of inlets 
extending into or towards the inundated swamp .irea A 
peculiar feature of these marshy inlets is the Baccharis- Hibiscus 
formation on the inner edge Here Bacchans hahmifolia is 
conspicuous With a snow-white pappus, and colour is added by 
Hiljtiius virOSikeittos and KosteletzKya vifgimta^ another mal- 
vaceous plant From the coast, a series of dunes leads up to 



Fu. I — Inniisun nf the s.i-J on Vi'g^ct.ilion nr.ir Henr\, 

Virjci 111.1 

the forest A remarkable plant found un the outer dunes is the 
aromatic composite Iva imbricata The dunes are encroaching 
upon the inland vegetation, though not so rapidly as might be 
expected Where the dunes are exposed, there the sand is piled 
up in hillocks, higher even than the neighbouring forest. The 
illustration winch is reproduced shows how the banked-up sand, 
with a sleep inner slope which may approach an angle of 45", 
IS pouring down on the trees growing in the swampy ground, the 
desert as it ts called, while on the slope some old cypress trees 
still bearing a few leaves are gradually being overwhelmed in 
the drift On the western side is situated Like Drummond, a 
small patch in the extensive swamp, where the water has varied 
from 6 to 15 feet. A weird appearance more especially near 
the shore is presented by the stumps of old cypress trees, and 
still more fantastic are the aerating processes, the kneess of the 
bald cypress, Toj^odium di<ituhuniy and the arching roota of the 
same plant and of the black gum Nysia hiflora 

The PtotetiUngs of the Liverpool Geological Society for the 
Kssion 1901-1902 (vol ix. part 11., 1903) contain an interesting 
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adJreu, by Mr. Charles C. Moore, on Ihe volume composition 
of rocks. He deals with the porosity of various rocks and 
observes that in many cases the appearance of the specimen does 
not give the slightest clue to its actual porosity. Comparisons 
are made between various rocks of similar chemical or 
mlneralogical composition. The effect of pressure in the fault- 
ing of a sandstone has been used to calculate the amount of 
dUplocemcnt. The structural changes that would occur from the 
conversion of a bed of limonite into hsmatite are pointed out. 
The Bub3ect Is one of considerable practical importance. Among 
other papers is one by Prof Bonney, on fragmental rocks as 
records of the past. 

Mr. Hugh J L. Beadnell has given an account of the 
Cretaceous region of Abu Roash, near the pyramids of Giza 
(Geological Survey Department, Egypt, 1902). The area lies 
near the edge of the Libyan Desert, some distance west of 
Cairo, and it is composed of an isolated maasif of Cretaceous 
rocks in the midst of an qnconformable and overlappipg tract of 
Eocene strata. These structural relations have not hitherto 
lieen determined. Owing to the highly disturbed nature of the 
beds, due, as the author explains, to pre-Eoteoe folding and 
faulting, It has been a difficult matter to work out the complete 
succession in the Cretaceous rocks ; but this has now been done, 
and Cenomanian, Turonian, Senonian and Daman subdivisions 
have been determined. Particulars of these and their fossils 
are given, together with illustrative sections and excellent 
photographic views of scenery, and there are brief descriptions 
of the Eocene and newer deposits The author observes that 
the effects of the action of wind-borne sand in the dei^udation 
of rocks are perhaps more beautifully displayed at Abu Roash 
than in most other localities m the western desert — a fact due 
in great measure to the abundance of hard cherty and crystalline 
limestones, which so well eablbit the effects. niu8trati(>ns of 
these are given 1 

A iiiiRO edition of Modern Microscop),'* ^)y Mr 
M I Crnsi and Mr Marlin J. CoU, has been published by 
Messrs B&illiere, Tindall and CoxJ The book has been com- 
pletely revised, and now contains, in addition to the tilro parts 
into which the last edition was divided, a third section on Ihe 
choice and use of microtomes, prepared by Mr. G. West > 

Messrs Watts and Co. have issued, for the Kailud^'^ 
Press Association, Ltd , a sixpenny edition, in paper covers, of 
Mr lierbert Spencer'a "Education. Intellectual, Moral apd 
Physical " These essays are all well known ti teachers 
throughout the world, and it Is Lo be hoped that this cheap re- 
issue will serve to encourage parents everywhere to become 
familiar with sound principles of education 

The ** Handbook of the Federated Malay States ** (Stanford, 
2s ), compiled by Mr. II Conway Belheld, British Resident 
of Selangor, contains trustworthy information brought together 
at the request of the Government for the use of persons 
interested in the Malay States, Direct guidance is offered to 
different classes who propose to emigrate to this part of the 
world The handbook is well illustrated and plentifully sup- 
plied with maps and statistics. 

A COPY of the^irty-third of the thirty-six parts of ** Living 
London.” being issued by Messrs. Cassell and Cu , Ltd , under 
the editorship of Mr, G. R. Sims, has been received. It con 
tains aWtion, by Mr. John Munro, on scientific London, pro 
fusely niustrated by pictures showing audiences at the Royal 
Instiiution, the My al Geographical Society and the Society of 
Arts, A full-pu^illusUatioo depicts the ladies' night at the 
Royal Society. 4 

An almanac^HH|w compiled at the offices of the Survey 
Department Works Ministry and published at 

Cairo, has beM rMMM. Much of the miscellaneous inform- 
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ation contained in the almanac will be of use to persons in this 
country personally interested in Egyp'lan afTairi, for example, 
the conversion tables giving the Egyptian equivalents of 
English and French money, measures of length and weight. 
The facts provided deal with every department of administrative 
activity in the country. 

The eighteenth issue of " Hazell’s Annual,’* that for 1903, has 
reached us. It is well described by Us subtitle as a cyclopaedic 
record of men and topics of the day. Its abundance of inform - 
aDon is arranged alphabetically and includes, amongst other 
matters of interest to men of science, summaries of the work 
accomplished during 1902 in the chief branches of natural 
knowledge Particulars are also given concerning the impor- 
tant scientific societies and of the scientific institutions of a 
national character, such as the Rnyal Observatory, the 
National Physical Laboratory and Kew Observatory 

Prof Llovd Morgan, F R S , contributes to the current 
number of the I nUrnaiignal Quarterly an article on the begin- 
nings of mind He discusses m the first place ihe questions, 
Is mind a product of evolution ? secnnd, Is mind a factor in the 
evolutionary process, and if so, under what limiting con- 
diiiunB ? Towards the conclusion of his essay, Prof. Morgan 
says — " From the physiological point of view, the conditions of 
the beginnings of mind would seem to be the differentiation of 
a control system with conscious concomitants From the stand- 
point of behaviour, conscious accommodation through control 
as the result of individual experience. And what from the 
psychological point of view? . . One may surmise that there 
is, in some dim form of eapectation, at least the germ, of that 
looking before and after to which consciousness eventually 
alums with more and more clearness ” Another article m the 
same magazine deals with ethnology and the science of religion, 
and Prof C Lombroso endeavours to explain why criminals of 
genius have no type. 

The addi ions to the Zoological Society's Gardens during the 
past week include an American Grass Snake {Contta vernalis) 
from Mexico, presented by Miss Green ; two Smooth-headed 
Capuchins ( monaehus) fiom South-east Brazil, two Derbian 
WalUbys (d/orr^/Mj three Brush Turkeys {Talegalla 

lathann) from Australia, a Blue fronted Amazon {Chrysotis 
oestiva), a Common Boa [Boa constrictor) from South America, 
depoBiied ; nine Regent Birds inUtnus) from Australia, 

purchased. 

OC/R ASTRONOMICAL COLUMN. 

Astronomical Occurrences in Fedruary, — 

Feb. 2. yh. iim. Minimuni of Aigul Persei) 

6. ph. 45m. to loh. 30m Muon occults 8^ Taurl 
(mag 47). 

9 jh, 56in to 4h 49m. Moon occults A Geminorum 
(mag. 3 6) 

9. ilh. 2im. lo I2h 25m. Moon occults 68 Gemin- 
orum (mag 5'0). 

11. i6h. 47m. to lyh 45ni. Moon occults u Leonis 
(mag. 4*5) 

II Ceres m opposition to the sun (Cere 4 mag 74!, 

14. Venus. illuminated portion of disc = O 951, of 

Mars = o 942. 

15. I ih. om. Mars in conjunction with Moon (Mars 

3" 22^ N.). 

19. 4h om. Jupiter In comunction with the sun. 

19. izh. 5111. Minimum of Algol O Persei). 

22. 8h, 54m. Minimum of Algol {$ Persei). 

22 Perrine's comet (1902 3 ) 2^° E, of Sirius. 

25 5 ^' 43 "i- Minimum of Algol {HA Persei). 

27. iih, om Mercury at greatest elongation (26^58' W.> 

27 . Perrine's comet (1902 3 ) 3^° N of Sinus. 

29 . Giacobini's comet (1902 </) 3^° S S. W, of « Geminorum 
(mag. 3-2). 
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Comet 1902 ^(Giacobim) — A dtirly ephemeriii of this comet 
n given hy M. G, F^yet in No. 3840 of the Astronoimscht 
Nachrukten. The following is an eatract therefrom 
1 2 h, Af. T Pans, 
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Covfoi 1903 a (GlAConiNl) — The following ephemeris has 
been calcuUied by Herr M Ebell and Prof II, Kreutz {Kiel 
Circular^ No. 57). 


spectrum of every star in the sky which is permanently greater 
than the ninth or tenth magnitude, besides many more which 
are fdinler 

Prof Hailey has been to Areouipa, taking the meridian 
photometer with him, in order lo oblain measures of conipanson 
stars for the observaiion of Eros at its next opposition, when K 
will be loo far south for ihe European and United States 
observatories to observe it 

The Blue Hill Meteorological Observatory, carried on at the 
expense and under the direcuonof Mr. Rotch, has made several 
special aeries of observations during 1902, amongst which the 
determination of the meteorulogic il conditions of the upper 
alm6«phere by means of Ui'es h\s been very successful It h 
now proposed to explore the almO'^phere above the tropics and 
the equator by ihis means 

The lime service is now working under a new system, deviicd 
by Mr Gerrish, in which an electric light, which acts as the 
signal, is made to pulsate in response to the signals from the 
standairl rlnrk 


Ephetnens for 1 2/1 M, F, Berlin, 
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In No 3840 of the Aslt ononusekt NaekruhteHy M. J B jssert 
gives a daily ephemeris fur the seaich of this comet from which 
the following is an abstract : — 
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A BrUtIIi Meteor — Mr. C J Lacy, writing to the Times 
from tleet, Hant?, says that- on January 25, at 7 57 p m , he 
observed a very bright meteor. " It Brut ailracted my attention 
near the zenith, and must have come within our ranee a few 
degrees lo the south of Capella, which star, being directly in its 
path, was pasnibly even occulted. It Bailed slowly and majest- 
ically in a N N W direciion, passing about two degrees north 
of Cassiopea and finally disappearing near the star Alderamin 
in CfepheuB ” The head was remarkably bnlliani and the tail 
was about ten or eleven degrees in length. 

The Planet Mars, — In the January Bulletin tie la SoiM 
astronomique (ie France^ M. E Touchet gives some details 
respecting the coming opposition of Mars, and directs special 
attention to the f^aet that Mtween February 37 and August 20 
of this year, observers will have the opportuniiy of observing 
the phenomena attending the Martian summer in the northern 
hemisphere. The disappearance of the snow-cap will be (he 
main feature, and is easily seen with small instruments. 

Two excellenf coloured drawings of this planet, as observed 
with the 9i-incn equatorial at Juvisy by MM. Flammarion 
and Antoniadi during ihe last opposition, accompany the article. 

Report Of the Harvard College Observatory —The 
fifty-seventh annual report of this observatory deals with the 
work done during the year which ended on September 30, 
1902 

A recent anonymous gift of twenty thousand dollars has 
enabled the authorities to erect a new fireproof wing in which 
to store the immense library of negatives which they now 
possess, and aliiO to contract with Messrs Alvan Clark and 
bons for a new 2-foot reAector, which will be used, first at 
Cambridge (Mass.) and then at Arequipa, for obtaining 
photographs of faint objects m all parts of the sky 
Seventeen thousand photometric light comparisons, observed 
with the East equacorial, 66,932 settings of the I 3 inch meiidian 
photometer and 10,784 measures with the smaller meridian 
photometer have been made during the year by Profs Wendell, 
E, C, Pickering and Bailey respectively 
The '* Henry Draper Memorial " photographs now show the 
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A RECOBD OF THE TOTAL SOLAR ECLIPSE 
OF i8q8. 


'^HIS interesting report ' has been considerably delayed for the 
^ reason given in the preface that the director. Prof 
Naegamvala, has been engaged in securing solar and stellar 
sprctra which might assist in di«^cussing the chromosphere 
spectrum, which he considers was first adequately secured at 
this eclipse 

The report gives the usual details as to the selection of a site, 
ultimately fixed at Jeur, and give<« a full description ol the instiu- 
mcnls used and uf the work id the observers It is liberally 
furnished with maps and photographs, and \»e must express our 
admiration of the excellent manner in which these records have 
been reproduced 

The report itself is interesting reading and appeals to a larger 
audience than prorcssional astronomers , any inlelligent reader 
casually taking it up will find much to attract his atteniion, 

The pictures ol the corona are particularly fine ; maps 
showing the alterations in its shape at maximum and minimum 
sun spot periods, compiled from various sourceSj are appended 
and may be useful for handy reference. 

The spdetrum of the lower chromosphere appears to have been 
the part of the subject which had the most attraction for Prof, 
Nacgamvala, and he has devoted a large part of the report to this 
question. Some authorities regard it as a mere reversal of the 
rraunhofer spectrum, while ulhers, Sir Norman Lockyer in 
parucular, consider that the reversals take place, not in one thin 
layer, but at various levels of ihe solar atmosphere So far as 
this point IS concerned. Prof. Nacgamvala comes to the conclusion 
thit^ there " can be no question ilut Lockyer has fully established 
hia contention With regard to the true explanation of the 
chromospheric lines in relation to the hVaunhofer spectrum 
generally, he considers the que'ilion to he still sub judice The 
very important point of the intensities of the lines of ihe 
chromnsphcric spectrum as compared with those of llie 
Fraunhofer spectrum has, however, not been included in the 


discussion 

It 15 unfortunate that, as Prof Naegamvala states, thcaix-inch 
prismatic camera with which the so-called “flash” -^j^ectrum 
was taken was somewhat out of focus, owing to the brief time 
at the observer’s disposal for its adjustment, and from the 
reproduction of the plate the arcs are apparently not suflicienlly 
sharp for accurate measurement For this purpose, they arc 
distinctly inferior lo the spectrum obtained by Mr Shackleton 
at Novaya Zemlya in 1896, which, fruni a remark in the preface. 
Prof. Nacgamvala thinks he has improved on On this point, 
we arc afraid we cannot agree wiih him 

The wave-length of the celebra'cd '‘green line" is found by 
the Poona measurements to he A 5301 195, which is rather less 
than that lound by other observers. 

Although we do not think that the many questions connected 
with eclipses are advanced beyond the poiDl reached by other 
observers and whose reports were published long ago, we can 
heartily congratulate Prof. Naepamvala and his eclipse obseiveii 
on having produced so interesting and readable a volume 


1 Report on the total solar ocIidk of January, 1B9B, by Kavaojl Dadabhai 
Naegamvaia, director of ibe Observatory at Poona (Bombay 1 Govern- 
ment Central Press ) 
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CHARACTERISTICS OF RECENT VOLCANIC 
ERUPTIONS^ 

'^HERE is ft remirkftblc lioiilanty IteLween ihe islands of 
^ St', Vincent and Mftrtinique ^th are roughly oval in 
form, with the long axis almost norlh and south. The north- 
west portion of each is occupted by a volcano, the Soufii^re and 
Mont Fel^e, which have many points in common Both 
volcanocB show a single or practically single vent, and a 
remarkable absence of parasitic cones and a scarcity of dykes 
In both a transverse valley exists to the south of the volcanoes, 
and the mam discharge ui ejecta during the recent eruptions, 
which have often been nearly synchronous, has been into this 
depression, and especially into its westerly jxirtion In both 
islands, the recent eruptions have been characterised by 
paroftysmal discharges of incandescent ashes, with comparatively 
few larger fragments and a complete absence of lavA. 

There are, however, a few points of difference. The eruptions 
of St. Vincent have been altogether on a much larger scale than 
those in Martiniqiitr The area devasiated was considerably 
larger, the amount qf^hes ejected probably ten limes as great, 
and if the loss of not so large, this is accounted lor by 

the absence of a {lb|Hilous city at the foot of the mountain 
While both volctnoes show practically a single vent, this is 
much more marked by the case of St Vincent, where, excepting 
the new crater, which is practically part of the old or main one, 
there is not a single parasitic cone. We saw no fumaroles, no 
hot springs, or any trace of radial cracks and Assures. 

On Mont Pelf:e, it is true, the mam activity is confined to a 
restricted area about the summit of the mountain, and the top 
of the great fissure which extends or extended from this down in 
the direction of the Riviere Blanche ; and there are no parasitic 
cones comparable, for instance, to those which are so numerous 
on Etna ; but there are many fumaroles, which Prof Lacroix 
and his colleagues speak of as emitting gases hot enough to melt 
lead and even copper wire. A telegraph cable has been three 
times broken at about the same place, and the broken ends on 
one occasion, at any rate, showed marks of fusion. There are 
also several hot springs Judging from these and other indica- 
tions, It 18 most probable that radial cracks entered deeply 
through the substance of the mountain, and penetrated even the 
submarine portion of its cone 

The local distribution of erupted matenal in Martinique is 
accounted for by the great fissure at the top of the valley of the 
Riviere Blanche, which communicated with the main pipe of 
the volcano, and out of which the eruptions took place This 
fissure, which was mentioned as existing in the eruption of 1851, 
pointed almost directly towards St. Pierre, and as the erupted 
material flowed out almost like a fluid, it was directed straight 
down on the doomed city. The lowest portion of the lip of the 
crater of the Soufricre was much broader and more even, so the 
incandeBcent avalanche which descended from it was spread 
much more widely. 

The latest accounts from Prof Lacroix indicate that the 
recent small eruption of Mont Pelde has filled up the highest 
parts of the fissure and formed a cone, the foot of which covers 
Up the former crater ring. In any further eruption, therefore, 
the avalanche of incandescent sand will not be confined to the 
district of the Riviere Blanche, but may descend on any side of 
the mountain. 

The accompanying photograph of Mont Pelee in eruption was 
obtained from a ten-ton slonp in a sea way and is therefore not 
quite sharp. Attention was directed to the eruption by a 
peculiar black cloud which appeared over the volcano and then 
rolled down the side of the mountain to the sea The cloud 
was formed of surging, rolling, expanding masses, in shape 
much like those of the previous cauliflowers, but quite black, and 
full of lightning-flashes and scintillations, while small flashes 
constantly struck from its lower surface on to the sea. The 
upper slopes of Ihe mountain cleared somewhat, and some big 
leo-hot stones were thrown out ; then the triangular crack 
became red, and out of it poured a surging mass of incandcacent 
material, reminding us of nothing so much as a big snow- 
avalsDche m the Alps, but at a vastly different temperature. It 
was perfectly wtell defined, did not at all tend to rue like the 
pr^ous cauliflowers, but flowed rapidly down the valley in the 
^B^f the mountain which had clearly been the track of pre- 
enipiions^^til in certainly less than two minutes it reached 

a di^coUTM ^livorad by Dr Tempeit Aodertoo xi the Royxl 
InitilQllon oh January 93. 
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the sea, and was there lost to view behind the remains of the 
first black cloud, with which it appeared lo coalesce. There 
and on the slopes of the mountain were doubtless deposited the 
greater part of the incandescent ash, while the steam and gases, 
with a certain portion of siill entangled stones and ash, came 
forward in our direction as a black cloud, but with much greater 
rapidity than before. The cloud got nearer and nearer ; it was 
well defined, black and opaque, formed of surging masses of the 
cauliflower type, each lobe rolling forward, but not all with 
one uniform roiaiion ; bright sciniilTaLiuns appeared, some in the 
cloud itself and some like little flashes of light vertically between 
the cloud and the sea on which it rested. This was clearly the 
phenomena described by the survivors tn the St. Vincent erup- 
tion as “ fire on the sea," occuriing in the black cloud which 
overwhelmed the windward side of that island. We examined 
them carefully, and are quite clear that they were electric dis- 
charges. The scintillations in the body of the cloud became 
less numerous and more defined, and gradually took the form of 
vivid flashes of forked lightning darting from one part of the 
cloud to another When the cloud had got within perhaps hah 
a mile or a mile of us — for it is difficult to estimate distances 
at sea and in a bad light — wc could see small material falling 
out of It in sheets and festoons into the sea, while the onward 
motion seemed to be chiefly confined to the upper part, which 
then came over our heads and spread out m. advance and around 
us, but left a layer of clear air in our immediate neighbourhood 
It was ablaze all the Lime with electric discharges. 



Fic I — Photograph of an erupiian of Mont Pcl6e 


As soon as it got overhead, slones began to fall pn deck, some 
as big as a walnut, and we were relieved Lo find that they had 
parted with their heat and were quite cold Then came small 
ashes and some little rain. The cloud was also noticed at Fort 
de France. It was described as like those in the previous erup- 
tions, but was the only one in which electric scintillations had 
been noticed Two unbiased observers, who had seen it and 
that of May, declared this was the larger of the two 

As to the mechanism of the hot blast and the source of the 
power which propelled it, both Dr Flett and I are convinced 
of the inadequacy of previous explanations, such as electricity, 
vortices, or explosions in passages pointing laterally and doi^n- 
wards, or explosions confined and directed down by the weight 
of the air above Such passages into the mountain, which, to 
be effective, would require to be closed above, do not exist m 
the case of the Soufri^re, and we are not aware that they have 
been observed in Mont Pel^e ; and as to the weight of the air, 
ihiB did not prevent the explosions in the pipe of the Soufrjere 
from projecting sand and ashes right througn the whole thick- 
ness of the trade-winds until they were caught by the anti-trade 
current above and carried to Barbados Moreover, the hlsck 
cloudi as we saw u emerge from Mont Pelee, seemed to balance 
itself at the top of the mountain, start slowly to descend and 
gather speed in its course, and the second Incandescent dis- 
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ctaaige followed the same rule. We believe that the motive 
power for the descent was gravity, as in the case of any ord^ary 
avalanche. 

The accepted mechaniam of a volcanic eruption is that a 
molten magma nsea in the volcano chimney It consists of 
fusible ailicates and other more or less refractorv mineralsj some- 
times already partly crystallised, and the whole highly charged 
with water and gases, which are kept in a liquid state by the 
immense pressure to which they are subjected When the mj.ss 
rises nearer the surface and the pressure la diminished, the water 
and ^ases expand into vapour and blow a certain portion of the 
heavier and less fusible materials to powder, ur, short of this, 
form pumice stone, which is really solidified froth, and they are 
violently discharged from the crater When the greater part of 
(he steam and gases hwe been discharged, the lava, still rising, 
gets vent either, over the lip of the crater or often through 
a lateral fissure, and Hows quietly down the side of the 
mountain. 

It is quite recognised that these phenomena may occur m 
various relative proportions. We believe that in these Prlean 
eruptions, the lava which rises in ihe chimney is charged with 
steam and gases, which explode as usual, but some tif the 
explosions happen to have only just sufficient force to blow the 
mass to atoms and lift the greater part of it over the lip of the 
crater without distributing the whole widely in the air The 
mixture of solid particles and incandescent gas behaves like a 
heavy liquid, and before the solid particles have time to subside, 
the whole rolls down the side of the mountain under the influence 
of gravity, and consequently gathers speed and momentum as it 
goes The heavy solid particles are gradually deposited, and the 
remaining steam and gases, thus relieved of ihcir burden, are 
free to ascend, 

The effect of avalanches in compressing the air before them 
and setting up a powerful blast, the effects of which evtend 
beyond the area covered by the fallen material, has long been 
recognised A group of large trees was overthrown by the 
blast of the great avalanche from the AlLcIs on the Geinmi 
pass in 1895 ! prostrate in directions radiating aw.iy 

from the place where the avalanche came down. 


THE ZOOLOGICAL SOLIETTS MEETING 
IE monthly meeting of the Zoological Society of London, 
at iheir house in (lanovcr Square, held on January 22, 
was well attended, it being expected that some account of the 
operations of the committee of reorganisation recently ap|>ointed 
by the council, on the occasion of the change in the secretary- 
ship, would be given The chair was taken by His (>race the 
Duke of Bedford, K G , the president, at 4 p m , and the new 
secretary, Mr W. L. Sclater (lately director of the South 
African Museum, Cape Town), was present for the first time, 
After the election of new fellows and other routine business, 
the report of the council was read by the secretary It stated 
that thirty additions had been made to the Society’s menagerie 
during the month of December last, amongst which was a very 
fine pair of the one-waLiled cassowary {Casitarms uniappindi- 
culatus), deposited by the Hon Walter Rothschild, M P 
The report also stated that the total income of the Society m 
1902 had been 39,077/, being, m spite of the bad weather that 
had prevailed during the summer, only 273/ less than the 
receipts of the previous year, and being the sixth largest 
annual incomt ever received by the Society, The report of 
the reorganisation committee was then read to the meeting by 
Sir Harry Johnston, K C B , the hon. secretary of the com- 
mittee It was divided into numerous heads rcUling to every 
branch of the Society's affairs, and containing recommendations 
thereon Many of these were of a technical character, but 
important changes were advised under the heads of the gardens 
and menagerie, the prosectorium, the staff at Hanover Square 
and the secretaryship. The charge of the Society’s gardens 
and menagerie was pr^osed to be entru'ited to a member of 
the council, Mr. W. E de Winton Mr de Winton would 
thus, for the present, take the place of Mr Clarence Bartlett, 
who has retired on account of bad health on a pension. 
This appointment being for a year only would give 
time for the selection of a new superintendent, who must 
poSMM ipecial qualiHcations such ai were not easily to be 
found. Various buildings, such as the giraffe house, the small 
mammals' house afkd the bears’ deni, were point^ out as 
specially requiring reconstruction, and there should be a new 
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seals’ pond and better accommodation for the polar bears 
Alteratmni) were also recommended at the monkey and antelope 
houses and in other buildings A foreman keeper should be 
appointed to make periodical tours of inspection in the gardens 
during the day, and the keepers should be forbidden to accept 
gratuities, to trade in Jiving animals or to keep them without 
the sanction of the aulhonties The prosecLoruim should be 
carried on by the present officer in charge (Mr F E Beddard, 
F R S ), but on lines to be laid down by a ‘.cienlific committee, 
BO that the work should have a more definite object The 
prosector should also have a veterinary asi^islflnt, who would 
help in the posi mortems and look after the health of the animals 
in the menagerie The salary of the new secretary would begin 
at 600/ a year, and his work would be under the supervision 
of various committees, of all of which the prcsnlent would be 
an ex ofliito member These committees were to be directly 
responsible to the counciL The garden-guide, which the 
council had formerly granted to the secretary as part of his 
emolument, had now reverted to the Society, and would be 
improved and carried on for thtir benefit 

After the report had been read, the recommendations based 
upon it and adopted by the council were read from the chair by 
the president, and it was agreed that they should be printed 
iind sent to the fellows Notice of a motion was then given by 
Mr A G Ross that copies of the testimonials tendered to the 
council liy Mr W L Sclatcr, the newly elected secretary, and 
by Dr Chalmers Mitchell (one of the unsuccessful candidate'*) 
shoubl be printed and sent to all the fellows This motion was 
ordered to be discussed at the next general meeting on February 
«9 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

At Bedford College on Thursday, February 5, a lecture on 
"Electricity and Matter” will be given by Sir Oliver Lodge 

Tiir first two scholarships at Oxford gianted under the terms 
of Mr Rhodes’s will have just been awarded by the Goveinmcnl 
of Rhodesia to two students of the Jesuit College in Bulawayo 

The award of valuable scholarships by private inatiLuLions 
deserves encouragement \Vc are glad, therefore, to nonce fhir 
as a result of the recent scholarship examinations, the bu.ird 
of control of the Electrical Standardising. Testing and Training 
Institution has made the following awards —To VV H C 
Frideaux, of Shrewsbury School, a Faraday scholarship, value 
I eighty guineas, tenable for two years ; to N S Smith, of 
I WellingboroLigh School, an exhibition, value thirty guineas 
tenable for two years, to W d'Arcy Madden, of Haileybury 
College, and to Frederick Smilh, of Aldenham College, special 
prizes of ten guineas each. 

It' is understood that the Cainegie Trust will shortly lake 
active steps to encourage post-graduate research The present 
idea is that with the assistance of the Trust, students, after 
graduating, will be enabled to proscLuie ihoioughly (heir par- 
ticular branches of study Mr Carnegie is reported not to 
consider suitable the post-graduate, organisation of Oxford and 
Cambridge Hia scheme will provide no substantial livings 
The amount of fellowships, while ample for adequate study, will 
not be so Urge as to induce the possessors to cling to them fur a 
livelihood, anil, moreover, the leilows will be selected and not 
ascertained by competition The fellowships will be^ directed 
mainly into the channels of scientific research Graduates 
desiring to become fellows will be required to state the class of 
research they wish to pursue 

The annual meeting of the Mathematical Association was 
held on January 24, Prof A Lodge in the chair The report 
of the committee appointed by the Association to conaider the 
subject of the teaching of elementary mathematics, to which 
reference has already been made in these columns, was referred 
to in the cnuncira report for the past year. Prof. Forsyth 
was elected president for the forthcoming year, and Mr. A, W 
Siddons submitted the report of the committee on the teaching 
of elementary mathcmaUca, which, he slid, had been criticised 
as very conservative The most immediate need was that 
the prepv&tory schools should move in the matter, and 
they ahoufd get the head masters of such schools to adopt a more 
modern treatment of mathematics. It would not be done in the 
public schools uhleto the boys were taught from the beginning. 
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In a short discussion which followedp Prof. Foisyih said ic was 
desirable that they should not hurry changes. It did not he 
with the public schools or the preparatory schools to make 
changes. There was a vast body of teachers in ihe small schools, 
but the great difficulty was to get at such teachers and Induce 
them to adopt new methods. The report was adopted. 

Among the many interesting papers read at the conference of 
the Froebel Society and the Child-Study Aasocution on 
Saturday was one by Dr. W. B. Drummond, of Edinburgh, 
who dwelt upon the preparation for child -study as a piece of 
proper scientiBc investigation carried on according to modern 
methods. He laid down that a course of training in biology, 
that is to say, in the practical study of plants and animals, was 
the first essenlial to success His reason was that the obser- 
vations made on children are in reality part of biology. Next 
a course of psychology should follow, and then one in 
methods of education, for many of these have been based upon 
an Intimate acquaintance with the ways and needs of children. 
He pointed out how advantage was taken of the peculiarities of 
the child mind in the Bible, and instanced the setting np of the 
twelve stones from Jordan so that when they had aroused the 
curiosity of the children, and this had been satisfied, the monu- 
ment would always be a reminder to them of the crossing of 
Jordan as on dry land The educational results of many celebra- 
tions, customs and games which we are ourselves familiar with 
were touched upon, though it wut pointed out that these were n9t 
always intentional at the TCgmning. The danger was pointed out 
of asking children ill-considered questions which might excite 
their imagination in a way detrimental to them, or which by sug^- 
gesting an answer or confusing the ybung persons might defeat 
the object of the experiment. During the course of the paper, 
the characlerislics of primeval man were touched upon, as 
indeed they had been previously during the conference, and in 
the concluding discussion, Mr. Lewis Paron, head-master of 
University College School, expressed the opinion that much 
light could be thrown upon the ways of boys by a study of 
savages Another and possibly more serious point was that he 
found by the Lime his pupils had reached the age of nine and 
came to him, their characters were formed or more often 
deformed, and this is a very strong argument for the advance- 
ment of child-study. 

An article by Sir William Bamsay, in the January number of 
Kasi and deals with the recent Report of the Indian 

Universities Commission, and contains several suggestions 
which ought to be read by all who are interested in the aims 
and character of university education. The commissioners had 
not the courage of their convictions, for after forming an 
accurate conception of the function of a university, they refused 
to act upon it and accepted old ideals as offering the path of ! 
least resistance lor the univerbities of India to follow. As 
regards the government of the universities, Sir William Ramsay I 
shows that the commissioners could have found abundant | 
precedent for a lecommendation that a small number of persons, 
not exceeding ten, should have been given control of the funds 
of the university, leaving to the teachers — that is, heads of 
departments— the entire management of academical affairs. The 
large number of collcpes — many of them really secondary schools 
— in so-called affiliation wiih Indian universities presents a diffi- 
culty, but the suggeslion is put forward that it could be overcome 
by making ihe B.A. and B.Sc. degrees, or the former only, 
cquivalenttoalenvingexaminaUonfor secondary schools. Students 
who wished to pursue their studies would do so at the univer 
silics. There would thus be a separation of the college from 
the university, as in the United States, where numerous colleges 
give the degrees of A B. and S.ti., and the students afterwards 
proceed to such places of post-graduate study u the Johns 
Hd|bini Universiiy or the university side of Harvard. Some 
AflMican universities have both college tfnd university sides, 
bat ihe students in the latter are those proceeding to higher 
digrees. As to the objection that unless external examiners 
are called in the examination for degrees by colleges could not 
be contemplated, Sir William Ramsay urges that the teacher 
ought to be trusted to gauge the capacity of hii students, though 
It would be advisable for him to act in conjunction with an 
external examiner for alt the colleges to secure oniforalty of 
standard Finally, he remarks The true praipefity and 
sueceas of colleges and of universities in training men for their 
liter cueeri, and in creating and dinemLnatiag knowledge, 
depend on the observance of two fundamental maxiiBB 1 — First, 
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choose for professors men who have made some reputation and 
are fngaged in active prosecution of research ; second, give 
such men a wide liberty in dealing with their subjects and with 
their students Where these maxims have been acted on, 
university education has been a conspicuous success, and the 
creation and progress of knowledge nave been maintained. 
May India see fit to adopt and practise these maxims ” 


SCIENTIFIC SERIALS. 

Amtruan Journal of Scitnce^ January — The morphogenesis 
of Platystrophia. A study of the evolution of a FnRcQzoic 
brachiopod, by £ R. Cumings.— On ruling concave gratings, 
by W. Rollins. It has been shown that the Rowland concave 
gratings give false spectral lines so sharp and clear that there ix 
probability and some evidence that they have been mistaken for 
real lines The cause of this is examined, and suggestions are 
made for a new design of ruling machine in which these defects 
are overcome The machine has not yet been constructed — 
The variations of potential along a wire transmitUng electric 
waves, by C A Chant — Rickardite, a new mineral, by 
W E. Ford The mineral occurs in the Good Hope mine at 
Vulcan, Colorado, and consists of a nearly pure copper tellunde, 
004X03. — On the occurrence of free phosphorus in the Saline 
Township meteorite, by Oliver C. Farrington The phosphoius 
was noticed on drilling a hole into the meteorite for the purpose 
of breaking off a piece, and was proved to exist in ihe (ree 
slate by Its smell, luminosity, action on silver nitrate and con- 
version into ammonium phosphomolybdate. 

Bulletin of the American Moihemattcai Society (2), ix , 3 

(December, 1902) — W. B. File, commutator subgroups of 
groups whose orders are powers ot primes — L. I. Hewes, note 
on irregular determinants. — G O James, on the projections of 
the absolute accelerations in relative motion, — E P Eisenhart, 
on infinitesimal deformation of the skew helicoid. — S. Epoteen, 
on integrability by quadratures — E B Wilson, account of the 
Abel centenary. — Reviews English and French translations 
of Hilbert’s "Grundlagen tier Geometrie ” (E. R Hedrick); 
Dickson’s “Linear Groups” (G A Miller); Buckingham's 
“Thermodynamics” (E. H Hall) —No. 4 (January, 1903).— 
F. Cajori, on series whose product is absolutely convergent — 
L E. Dickson, on the abstract simple groups of orders 504 and 

660. C M. Mason, account of the Carlsbad meeting of the 

Deutsche Malhematiker-Vereinigung. 


SOCIETIES AND ACADEMIES. 

London. 

Anthropological Inilitute, January 13 —Dr A. C. 
Haddon, F. R S , in the chair —Dr C. S Myarw read a paper 
on the future of anthropometry. He suggested that the work 
in which anihropometry had hitherto been concerned, vis. the 
determination of the average metric differences between the 
various peoples of the woild, must ultimately yield before 
improvea methods and new problems The frequency-diatnbu- 
tion of any one character in a senes of individuals must be 
studied with greater accuracy The mean of the deviations of 
fndividaals from the mean ot the whole series and^ the form of 
the binomial frequency-curve require to be determined both for 
relatively pure and mixed peoples. Frequency -curves will 
almost invariably show more than one point ol maximal 
frequency, But before the usual inference is drawn that these 
several peaks represent heterogeneous elements in the senes, 
care must be taken that the irregularities of distribution are not 
the result of exaimnlng an insufficient number of individuals 
'Die future will see the precise investigation of the degree of 
correlation of various characters, the mode of inheritance of 
characters, the fertility and characters of cross-breds, and the 
effect of migration and evolution on mankind. Mr. Francis 
Gallon, Prof. Karl Pearson and others have already made a 
start. Anthropometry has first to look for aid to the infant 
science of biometry, which can employ experimental and there- 
fore simpler condiuonii. The whole study of natural history 
I is passing from the descriptive to the quantitative aspect. In 
I ihls, physical anthropology must join. 
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Royal Meteorological Society, Junuary ai —Mr W II 
Dinea, president, in the chair — The Prooldont delivered an 
nddreia on the method of kite flying from a steam vessel and 
meteorological observations obtained thereby off the west coast 
of Scotland In the spring of 1901 p the Royal Meteorological 
Society appointed a committee for the purpose of making an 
investigation as to the temperature and moisture of the upper 
air, and the British Association, at the Glasgow meetiDg, also 
appointed a committee to cooperate in the work At the 
request of the joint committee, Mr Dines undertook to carry 
on the inquiry during the summer of 1902, and in this address 
he gave an interesting account of all that he had done After 
describing the apparatus, which included kites (of a modified 
Blue Hill pattern), eight miles of wire in one piece, winding in 
apparatus, steam engine and meteorograph, ne proceeded to 
give an account of his work and observatmns at a fixed station, 
and also from a steam tug, in the neighbourhood of Crinan off 
the west coast of Scotland A considerable amount of inform 
ation concerning meteorological phenomena was obtained, seventy 
one observations of temperature at an average height uf 4140 feet 
and thirty eight charts from the self recording inslrumenls with 
an average of more than 6000 feet having been secured The 
erealest height attained was 15 000 feel, by means of four 
Kites on the wire The temperature gradient over the sea was 
considerably less than its average value over the land, being 
about 1° for every 3CX) feet of height The upper currents were 
found to differ in direct ion from lhn«e below much leas than 
was expected As a general rule, the humidity increased up to 
a level of about a mile and then decreased Mr Dines illus 
trsted his address with a number of interesting lantern slides — 
Captain D Wilson Birker was elected president for the ensuing 
)ear 

Bntomological Society, Annual Meeting January ai — The 
Rev Canon howler, president, m the chair Canon Powl«r, the 
retiring president, m the first part of his address dealt chiefly with 
the many facia that have been recently brought forward wiih re 
^ard to cryptic coloration and mimicry, more especially ai affect 
mg the order Coleoptera , the facta are indispulable, but the 
hypotheses founded upon them are, perhaps, sometimes pressed 
to 1 far In (he second pari, the que>>tlon of the origin of the 
Coleoptera was discussed there is no satisfactory evidence of 
the appearance of the order in the Palsozoic period, but the 
leading families are found m the Lias, as complelely differen 
liated as at the present time , in fact, many of the genera and 
even the species are almost identical with those now living , the 
Coleoptera, that is to say, have altered but little from the time 
at which they existed side by side with the gigantic extinct 
saunans and the plerodactyles , the whole question of the origin 
and history of the insects generally is of the first imponance in 
the history of evolution 


Academy of Sciences, Januaiy 19 — M Albert Qaudnr m 
ihe chair — Notice on the work of the late M Sirod it, by 
M Bornwt. —Researches on the chmehona alkaloids, by MM 
Bartholet and Oaudachon. A ihermochemical paper giving 
the heats of combusLiun and formaliun of quinine and (4uinidine, 
together wiih the heats uf solulion of several salts uf these 
alkaloids Attention was paid id the influence of the phjsical 
condition ol the quinine, (he value obuined wiih quinine which 
had been rec^tly precipuaied being slightly different from that 
given by quinine which had been precipilated for sume days 
Ihe isomer quinidine proved to have the same funedon, the 
same heats of furmslion and of neutralisation — On ^ome 
foimulFE of kincmaiics useful in (he general theory of claiilicily, 
by M F Duh»m.— The coloured drawings on the walls of the 
caNe of La Mouthe, forming true decorative panels, by M 
^nii nivlar*, 1 he sniiquily of the numerous drawings and 
paintings on the walls nf ihis cave has been verified by the 
anthropologists of the Congress of the French Association for 
the Advancement of Science The drawings have been idenii 
fied as ceriainly dating from the Quaternary epoch They are 
contemporary with ihe Tarandm tatigifer^ (Jrsus sfelaeus and 
aena speiaea. The cxi re me freshness of some of the drawings 
threw some doubt on their authenticity, but it has been shown 
that these are covered with (he same clav as the others A 
detailed account of the drawings uncovered up to the present is 
given, and the work is being continued. — On a colouring matter 
from the figures in the eave of La Mouthe, by M Henri 


MolMAn. The black colouring matter freed from panicles of 
silica and chalk, proved 10 consist entirely of an oxide of 
manganese It is similar to that discovered by MM Capitan 
and Hreuil m the cave of Font de (jaume — On the 
reducibility of differential equations, by M U Llouvlll*.^ 
On the universal functions of the plane and surfaces of Riemann, 
by M A Korn. — On the surfaces which correspond wiih 
parallelism of the tangent planes and conservalion of areas by 
M C Qulohard.— The proof of a rotaiint^ clectrjmagneiic 
field produced by a helicoidal modification of stratifications in a 
Lube of rarefied air, by M Th Tommulno. The facts 
described correspond with the view of the anodic rngin of these 
phenomena and the part played by reflection in the nnndt 
modification It is pointed out that if the charges are Lrar s 
milLed along the helicoidal bundle, this should behave as a 
solenoid carrying a current In this case, the bundle which 
would be the deviable bundle should turn under the action f 
I the other part of the current which passes along the non 
deviable bundle, precisely like a movable solenoid turning 
round a fixed linear current -On the so called electrolytic re 
duciion of potassium chlorate, by M Andre Brochet A 
criticism of a paper by Bancroft and Burrows 1 he author 
is m general agreement with the experimental part of this 
work but arrives at quite different conclusions regarding the 
true explanation of (he phenomenon The reduction he regards 
^9 being produced by a secondary and purely chemical reaction, 
and hence concludes that the reduction is not electrolytic 
properly so called — On a mode of formation of phenols by 
M h BodrouN Phenyl magnesium bromide and the cor 
responding derivative s of other aromatic hydrocarbons are 
slowly acted upon by dry 1 r and from the product of this re 
action alter acidifying with hydrochloric acid, phenols can be 
extracted Working in this way, phenol has been obtained 
from bromobenzene, and ortho and para bre muloluene have 
been transformed into the corresponding cresols hrom mono 
bromanisol, the monomelhylelher and hydroqmnonc were 
obtained, parabromophenetol behaving similarly The yields 
are small, varying from 5 to 10 per cent nf the theoretical 
— On ethyl dinitroacetale, by MM 1 Bouveault and A 
Wahl. This compound has been obtained by the action of 
oidinary fuming nitric acid upon the acid ethyl ester of 
malonic acid carbon dioxide being {^tven off The physical 
and chemical properties of the nitro compound are given, 
and Lpe prei^ration of the ammonium salt described — The 
influence of the nature of the external medium on the slate of 
hydration of the plant by MM Eug Charabot and A Hebspl. 
The effect of the addition of a bait of a mineral acid to the soil 
|S to accelerate the diminution of the proportion of water in the 
pl^nt The nitrates have the most powerful effect in causing 
ihe loss of water, then follow sulphate^, chlorides and finally 
sodium phosphate — Observations on the theory of cell division, 
fiiy M r A Dans’WAPd. The primitive laws of cell division 
are found^ be modified by the appearance of a membrane or 
an mexlfnsihle envelope , the laws of Ilertwig and I’Hueger 
only give expression to this modificali n interposed m the cel 
hilar structure In the course of development — The exi lence of 
the lower Cretacean in Argrlide, Greece, by M L OareuM. — 
On the presence uf a kinase in some Basidiomycetes, by MM C 
D«luertne and H Mouton. The powdered fungus is extracted 
wiih saline water (o H per cent ) in presence of toluol, and the 
liquid filtered eiihcr through paper ora Berkefeld filter, the extract 
/rum Amanita muscana giving the best results This extract, 
which IS inactive towards albumen, when mixed with a pancreatic 
jjice aho inactive by itself, is capable of rapidly digesting albu 
men The effects are produced by a so uhle ferment analogous to 
cnlerokmase — The influence of ihe stereochemical configuration 
of ghico ides on the activity of the hydrolytic diastases, by 
M Henri Pott«vln. An examination of some apparent excep 
lions to the law of 1 ischer —Acetaldehyde m the ageing and 
alieraiions of wine, by M A TrMlat. Acetaldehyde appears 
to play an import snt part in the various modifications under 
gone by wine The ageing corresponds to a normal oxidation 
of the alcohol of the wine, resulting in the formation of aldehydes, 
their transformation into acetals and esters Under the influence 
of certain diseaies, ihe proportion of aldehydes increases ; 
according to the condiUons, these aldehydes may either form 
an insoluble compound with the colouring matter or ma) 
be reslnified by the action of the mineral salts of the wine 
—The comparative bactericidal power of the electric arc 
I between poles of ordinary carbon or of carbon containing iron, 
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by MM. Alfred ChaiUn and Si NIboIau. The arc with iron 
hai alwayi a graater bactericidal power than the arc between 
ordinary carbon polejp the effect being moat marked with the 
ataphylococcua aureiu and leaat with the anthrax bacillnB, 
ibut e»en^ in the latter case the ratio of the times required 
^or sterilisation was as 5 : i in favour of the poles containing 
iron. — Researches on the toxic power of Ksopo or Tan^kin 
d€ Menabi, by M Lucien eAmuBt — The origin of pearls in 
Mytilus ^aUo-prwimtalu^ by M- Raphael DubolA 

New South Wales. 

ftoyal Society, Novembers, 1902.— Prof. Warren, president, 
in the chair.— New South Wales Meteorites, by Prof LIvorald^B, 
F.R.S. Barraiia Meieoriies, Nos. 2 and 3. The first meteorite 
from this locality was examined by the author in 1872 ; the later 
ones were received in 1889. No. 2 weighed 31^ lb and No. 3 
48 Ib. ; they both very closely resemble the first one found in 
appearance, specific gravity, &c, No. 2 has, on analysis, been 
found to resemble No. i also in chemical composition ; it is 
-essentially a mixture of enstatlte, olivine, &c., with about 6 per 
cent of nickeliferous iron. No. 3 has not yet been analysed. 
GtlgQin M^ieorUts^ Nos. I and 2 The weight of No. i was 
67^ lb and its sp gr 3 857. They are both much fissured and 
weathered. No 2 weighed 74 Ib and has a sp. gr. of 3757- 
No 1 has been found on analysis to resemble the Barraita 
meleontes, but to coirtain more lime and alumina, and leas iron 
and magnesia and about 14 per cent of nickeliferous iron No 
2 has not yet been analysed Boogaldi {Bu^oldt) Meteorite An 
account of this meteorite was given by Mr, R T Baker about 
two years ago ; it has since been analysed ; the principal 
constituents are iron 91 135, nickel 8 6^6, co^lt o 065 and 
pho^horuB O' 1 7. — Forests considered in their relation to 
rainfall and the conservation of moisture, by Mr. J. H. Malden 
A deaenptive statement of the relation between forests and water 
supply. Some uses of forests are, (a) to temper floods \ {b) to 
conserve springs and to aid in the more even distribution of 
terrestrial waters , (0 to prevent evaporation of water ; (d) to 
give shelter to stock, crops, dec. ; (r) the leaves of forest trees, 
&c , afford manure and mulch. 
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— The Determinsiion of Glycerine In crude Glycerines T)r Julius 
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in Analytical Methods; (2) Note on ihe Determination of Casein 
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Entomological Society, at B —An Aclouhi of a CoHeclion orRhopalo- 
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Nerves of Warm Blooded Animals Dr N. H Alcock — Primitive Knot 
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Royal Institution, ae jj —Arctic and Aniarciic Exploration Sir 
Clements Markham, K C U 

Chamical Society, at B — (1) A New VaTOur-Deniuty Apparatus, (a) A 
New Principle for the Conslruction of a Pyromeler J a Lunutden 
Linnban bociBTY, at B — Stephanos^rmuni, Brongniort, a Genus of 
Fossil Gyninodpermous .Seeds. Prof F W Oliver 
Rontgbn SociEiv, at B 30 — Discussion on Scime Points su^ested by 
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cuMion on the Metric System 
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IND/A-RUBBER, 

The Chemistry of India-rubber By Carl Otto Weber, 

Ph D Fp. X + 314. (London : Chas. Gnflfin and 

Co., Ltd ). Price ibr net. 

r^URlNG the last few years the development of the 
india-rubber industry to meet cycling, motoring, 
and electrical requirements has produced quite a crop of 
descriptive handbooks, among which those of Brannt, 
Henriques, Seeligmann, Clouth and Warburg are the 
works which come most readily to mind As a rule, 
however, these treatises have dealt more particularly 
with the manufacturing and commercial aspects of india- 
rubber production, and the scientific side of the subject 
occupies in them a relatively subordinate place as one 
matter among many. In the volume before us, the 
author has applied himself specifically to the chemistry 
qf india-rubber, and incidentally to that of its various 
substitutes Dealing, as he does, with only the scientific 
portion of the subject, he has naturally treated this 
branch far more exhaustively than previous writers have 
done But pure science is even here tempered to the tech- 
nologist, for almost throughout the book the point of view 
IS that of the working — one had almost said of the 
works — chemist. Theoretical exposition and practical 
application jostle one another in every chapter , what to 
do, and the reason for doing it, rub shoulders together 
from cover to cover. It may be said at once that the 
result IS an eminently useful contribution to the literature 
of india-rubber and its congeners. 

The bonk contains nine chapters and an appendix 
In the first chapter, which forms more than a third of the 
work and gives its title to the whole, Dr Weber deals 
with the constituents of india-rubber, discusses their 
physical and chemical properties, and propounds in 
outline a theory of vulcanisation The carbohydrates 
present in crude “unwashed" rubber are first referred 
to, and then follows a useful little table showing the pro- 
portions of resinous extract obtained from the various 
commercial brands of technically-piire rubber by treat- 
ment with acetone It may be explained that the import- 
ance of these “ resins " lies in the fact that they allow 
the chemist to discriminate between a high quality 
rubber, such as Par^, and an inferior product like some 
of the African kinds 

Passing, on to india rubber proper, the author sum- 
marises the evidence which goes to prove that the pure 
rubber substance is a hydrocarbon of the terpene type. 
Oxygen, it is true, is always present in commercial 
specimens, but it is partly accounted for by atmospheric 
oxidation and partly by the presence of an “ insoluble ” 
compound having the empirical formula of a hydrated 
terpene. This last, the author suggests, may be an 
intermediate product between india-rubber itself and the 
carbohydrates from which, perhaps, the various terpenes 
are manufactured in the cells of the rubber plant 

Organic chemists have apparently found the chemistry 
of indla-rabber somewhat unattractive. Gladstone and 
Hibbeit’s well-known paper, published some fifteen years 
ago, still renuutiB the chief contribution to the subject. 
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No doubt this is largely due to the intractable nature of 
the compound ; for india-rubber, from this point of view, 
certainly possesses the defects of its qualities, It has 
few points of attack , there are none of the carbonyl-, 
ckrboxyl-, amido-, imido-, hydroxy- or meihoxy-groups 
in which the organic manipulator delights , it cannot be 
readily dissolved , and a fortiori^ being a colloid, it cannot 
be crystallised Nevertheless, it has one vulnerable spot, 
and the Achilles' heel in this case is found in the exist- 
ence of the “ ethylene bonds” pointed out by Gladstone 
and Hibbert in the paper already referred to The 
advances that have been made in the chemistry of this 
refractory substance have followed almost exclu-iivcly 
from the study of india-rubber as an “ unsaturated ” 
compound. From a consideration of its addition- 
products, our author concludes that the india-rubber 
molecule has probably an open-chain structure, and that 
Its molecular weight corresponds, in all likelihood, to a 
high multiple of the empirical formula with 

or CqoHod as a possible minimum 

Much stress is laid upon the colloidal properties of 
rubber as being the clue to a proper understanding of its 
behaviour during manufacture Graham’s classical re- 
searches on colloids we are all supposed to know, at least 
in substance , but Dr Weber appears to think — perhaps 
justly — that most of us arc content to take them as read, 
since he remarks that they are, if not forgotten, certainly 
realised by very few present-day workers For our sms 
in this respect we are treated to a twenty-five page 
disquisition on the colloidal state, leading up, however, 
to an interestinj; study of the phenomena of vulcanisation 

In the author's view — the experimental evidence for 
which is set out at some length — the vulcanisation of 
india-rubber by means of sulphur consists essentially in 
the direct addition of sulphur to the india-rubber hydro- 
carbon (polyprene), with the formation of various polyprene 
sulphides ranging between the limits and 

CiogHifloS^o. The particular sulphide produced de- 
pends upon the degree of vulcanisation, which itself 
IS a function of the temperature, time, and proportion 
of sulphur present Combating the theory that the action 
of the sulphur is one of substitution instead of addi- 
tion, the author rightly points out that if the former were 
the case the vulcanisation of a ton of rubber would mean 
the production of about 18,000 litres of hydrogen sul- 
phide — a daily amount which would make the vulcan- 
ising rooms fairly reek with the gas. In reality, only 
insignificant traces are found there The cold process 
of vulcanising by means of sulphur chloride is also 
discussed in detail , alternative methods are mentioned, 
and the whole section, which 1^ einbellished by half-a- 
dozen photo-micrographs, forms a highly interesting 
and suggestive little monogrdph upon the inter-relations 
of sulphur and rubber.^ 

In the succeeding chapter the technical examination 
and valuation of india-rubber and gutta-percha are dealt 
with. But in this industry, as in so many others, our 
manufacturers cling hard to rule of- thumb methods ; 
stocks are bought on the strength of a cursory empirical 
examination , and we read_that, in consequence, different 
lots, supposed to be of identical quality, “often show the 
moat absurd variations” when properly appraised by 
analysis. The following quotation speaks for itself : — 

P 




‘‘Pig iron, cauBtic soda, wood pulp, and scores 6f 
similar articles, costiDg, comparatively speaking, a few 
sbillingB per ton, are bought and sold on the basis of 
strict analytical standards ; but india-rubber, costing 
from 150/. to 500/, per ton, changes hands without either 
buyer or seller having more than a vague knowledge of 
its intrinsic value,” 

A full description ib given of the various india-rubber 
substitutes now so frequently used, and which consist 
either of recovered rubber from cast-off articles or of the 
products obtained by the action of oxygen, sulphur or 
sulphur chloride upon such substances as linseed or 
colza oils. Inorganic compounding materials, vulcan- 
ising agents, soI\ 4 nts, colouring matters and textile 
fabrics each claim a chapter ; and, as might be expected 
from a writer of Dr Weber's experience and attain- 
ments, the treatment of all these subjects is eminently 
practical without in any degree lacking scientific 
precision. 

Analysts and technical chemists who are called upon 
to examine india-rubber will be grateful for the chapter 
on the analysis of rubber articles, with which the volume 
proper closes. Information previously scattered in 
periodicals is here readily available, and the useful- 
ness of the chapter is much enhanced by a section 
dealing with the interpretation of analytical results. 
Chemists should note that nitro-naphthalene is recom- 
mended as a ''solvent ” for india-rubber in preference to 
the nitro-benzene hitherto generally employed 

On the whole, the author's style is lucid and his 
English readable. Occasionally one meets with a tor- 
tuous sentence or a quaint prepositional usage, and the 
book generally, perhaps, lacks lightness of touch. Here 
and there, also, a wonl occurs which does not exactly 
convey the meaning intended, and rather reminds the 
present writer of the youthful essayist who, describing 
a storm at sea, remarked that a boy was drowned before 
his parents' eyes, and that "it was all the more awful 
because the father and mothei^were just on their honey- 
moon ” Such blemishes, however, are small matters in 
a work of this kind. The book was wanted, aud is a 
welcome acquisition. ' It is written by a man who knows 
his subject and who writes as if he loved it. The author 
is to be congratulated upon a very useful contribution 
to a somewhat obscure and difficult branch of technical 
science. C. Simmon os, , 


A BRITISH BOOK OF CONSTANTS, 
Physico-Chtmical Tables. Vol. 1. Chemical Engineering 
and Physical Chemistry. By John Castell-Evans 
F.C.S. Pp. xxxii + 548. (London : Chas. Griffin and 
Co., Ltd.) Price 24J. net. 

T his ^volume is the first half of an elaborate work 
intended to be a compendium of tables and data 
covering the whole domain of physical chemistry, for use 
both in the laboratory and the works. The scheme is 
an amt^iouB one, and the labour of compiling the present 
54B pagfk of closely printed matter must have been no 
light tas^ book which Mr. Castell- Evans's work 
most closny resembles is undoubtedly Landolt and 
Bbrnstein’s well-known treatise, which is about the only 
one with which the writer is acquainted covering the 
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same field. The chief difference between the two bpoks 
lies in the fact that Mr. Evans has included about sixty 
pages of arithmetical and algebraical data, which should 
prove quite useful. 

The book is, on the whole, well arranged and exceed- 
ingly comprehensive, and some of the original tables it 
contains are among the best. The reviewer feels, how- 
ever, that one of its chief demerits lies in the over- 
elaboration of some matters and the very unnecessary 
rows of figures, which many of the tables give. 

For instance, what possible significance can the last 
two or even three figures have, when from table 47 G 
we learn that a barometer column of 30 inches at 54^* F. 
is equivalent to 29 940213 inches at 32*^ F. ? or of what 
use IS it to have the equivalent of a mile in metres given 
to fourteen signiRcant figures when io~^ metre is about 
the limit attainable in the comparison of primary 
standards of length of the highest class ? 

Regarding the material of the work as a whole, a 
careful perusal gives a general impression that the author 
collected his materials and retired into his study to 
wnte his book six or eight years ago, and when the book 
came to be published overlooked the fact that our know- 
ledge of some of the most important questions dealt 
with has advanced very materially during this period. 
For instance, we look in vain, under the specific heat of 
water or mechanical equivalent of heat, for mention of 
the work of Griffiths, of Schuster and Gannon, of 
Callendar and Barnes, or of Reynolds and Moorby, whose 
different researches, all published during the past few 
years, have practically settled this question. While deal- 
ing with this point, we notice that there occurs here in 
the familiar form the good old text-book tradition that 
Regnault determined the specific heat of water between 
ordinary temperatures and 100° C. In justice to Mr, 
Evans, however, we should mention that in his book 
several other similar errors, which we had come to recog- 
nise as almost always with us, are conspicuous by their 
absence, and the book bears strong evidence that in a 
great many cases the original authorities have been 
consulted. 

We have verified many of the numbers, and have not 
detected many serious errors properly so called. In 
some cases, however, this may be due to the decided 
superabundance of data in many of the tables (as, for 
example, that of melting points on pp. 380, et seq). We 
find there for the melting point of gold, 

1140“, 1200", 1037“, 109a", 1240“, 1250“, 1380“, 1100“, 1035“, 
1045 ; most probable value 1050°] 

and for silver, 

999^ 1024“, 1000", 1032“, 916“, 1023% 1040”, 954“, 968" , most 
probable value 968°; 

whereas modern authorities are agreed that 1062 ± 2° is 
a close approximation for the melting point of gold, that 
of silver in a reduang atmosphere being very sensibly 
100° lower 

The most commendable part of the book is the sec- 
tion dealing with vapour pressures, critical volumes, 
the results of the voluminous researches of Ramsay and 
Young and other modern workers being here, with, both 
formuls and tables, given in full. 
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In ronclua^n, we congratulate the author on having 
carried out bo formidable a task as the compilation of 
these tables apparently single-handed. Should a second 
edition be necessary, revision of some parts and con- 
densation to two-thirds its present bulk would make it 
a decidedly useful work. J, A. H 


OUH BOOK SHELF 

N<^tural and Artificial Sei.va^L Treatment liy 

Jones and Roechling Pp vii -h 96. (London. Spon, 

1902.) ■ 

The authors state that they are making public in the 
above treatise information which they have already 
brought before different societies of professional men, 
but they claim that while putting the matter forward in 
a new form, they have also brought it up to date This 
IS doubtless the case with the statements concerning 
treatment of sewage on the land, but the treatment 
by bacteria beds is not so satisfactorily brought up to the 
date of publication. In fact, the impression produced by 
a careful perusal of the book is that the presentation of 
the two methods of treatment by land and by bacteria 
tanks and beds is such as to indicate a very considerable 
predilection for the sewage farm This impression is 
caused, not by an overstatement of the results of sewage 
farming, but by an understatement of the permanency 
and advantages of an artificial bacterial installation The 
authors do not lay stress, as they should in fairness do, 
on the fact that what they term the " artihcial” bacterial 
treatment IS the bacterial treatment of the sewage farm 
carried out under regulated and controlled conditions 
which add much to the precision, uniformity and regu- 
larity of the process of purification. When they place 
to the advantage of land treatment that it removes 
pathogenic germs, they are on doubtful ground ; and 
when they speak of the entire loss of manorial value and 
the production of larger volume of effluent by the artificial 
bacterial process as disadvantageous, they apparently 
forget that bacterial effluents are not infrequently directly 
or indirectly used in certain parts of the year for irriga- 
tion, and further, that a larger volume of good effluent 
turned into a watercourse is usually of direct advantage. 

Some statements are, moreover, open to serious ques- 
tion and have not been decided in the sense stated Such 
IS the oR-repeated one that treatment of ordinary 
sewage causes bacteria beds rapidly to silt up and that 
their material requires renewal, that their capacity is not 
permanently increased by resting, that they are peculiar 
in rec^uiring careful management and that a covering of 
scum 15 necessary to the action in the so-called septic 
tahk" It should have been stated that beds which silt 
up are either improperly constructed, are being im- 
properly treated or are receiving abnormal sewage, and 
that bacterial treatment, whether effected on land or in 
artificially constructed spaces, is identical in its cause and 
Its nature and requires similar considerate management 
Both processes have frequently failed because they have 
been inconsiderately provided for and dealt with. 

If the above consiaerations are borne in mind, “dis- 
trict councillors, sanitarians and all interested in this 
complicated process " may with advantage peruse the 
little book, and they will find that, in the second part more 
especially, information of real value is precepted in a 
lucid and intelligible form. 

It might have been anticipated from the title of the 
book that chemical processes of treatment received no- 
tice It is satisfactory to Bod that they are not dealt 
with, and that the terms “ natural and artificial,’^ as ap- 
plied to sewage treatment, are intended to refer to land j 
treatment and to so-called bacterial treatment re- | 
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spectively. It should be remembered that both these 
treatments are “naturally " effected in the main by the 
bacteria present in the sewage itself, and that the laying 
outofa sewage farm is as truly artificial as the provision 
of beds of flints, pebbles or other materials for so-called 
contact treatment 

TkoimofCs Gardener^ Assistant New Edition. 
Pp. viii + 607 (London The Gresham Publishing 
Company, 1900-1902) Six Vols , 8 j each 
This important horticultural work, revised and entirely 
remodelled under the able direction and general editor- 
ship of Mr W Watson, Curator, Royal Gardens, Kew, 
has now been completed It has been published in six 
divisional volumes, or in two volumes of 656 and 607 
pages respectively Many specialists have contributed 
to the work, and a glance at a list of Iheir names with 
the articles for which they are severally responsible is 
sufflcient to prove the value of this great addition to the 
literature of gardening 

Divisional vol 1. contains about forty pages on 
“Plant Structure,” an epitome of such portions of 
botanical science as are of most interest to the gardener, 
by Dr M T Masters “Insect and other Plant 
Enemies,” as also an article on “Garden Friends,” are 
well treated by Mr J. Fraser Mr G. Massee, our 
grcateiit authority, writes on “ Plant Diseases caused by 
Fungi ’’ All these articles are well illustrated and clearly 
and pleasantly written. Soils and manures are treated at 
length by Mr. Willis Tools and instruments and garden 
structures are thoroughly dealt with, described and, when 
desirable, illustrated — the underlying principles being 
explained in a concise and lucid manner. 

Divisional voL 11. has articles, all well illustrated, 
on heating, propagation^ transplanting, pruning, flower- 
garden- and pleasure-grounds, hardy ornamental trees 
and shrubs, hardy herbaceous perennials, aquatic and 
bog plants, hardy and half-hardy annuals and popular 
garden plants 

Divisional vol 111 treats on the greenhouse and 
conservatory, gives a select list of desirable stove and 
greenhouse plants with full cultural details. The orchids 
are fully treated by Mr. J O’Brien, a descriptive list of 
the more important ones from a garden standpoint being 
given, together with full particulars as to their require- 
ments and cultivation ; plans of orchid houses even are 
given Other special articles are those on ferns, palms 
and cycads, succulent plants, summer bedding, the sub- 
tropical garden, floral aecorations, &c 

The remaining three divisional volumes deal fully and 
carefully with the fruit and kitchen garden. Lists of the 
best varieties are in each case given, and in some 
instances, under “Asparagus,” for instance, the methods 
pursued by present-day market cultivators near London, 
and also about Pans, are described pretty fully, 

Calendarial directions for each department of the 
garden for each month are contained towards the close 
of the last volume, in which are also treated the best 
methods of collecting, packing and storing vegetables, 
&c. 

We think that, taken altogether, the present edition of 
“Thomson’s Gardener’s Assistant” may fairly be re- 
garded as the standard book on British gardening 

G N. 

Proceedings qf the Arisioielian Society. New Senes. 
Vol. 11. Pp. 240. (London : Williams and Norgate, 
1902 ) 

This collection of papers read before the Aristotelian 
Society during the session 1901-? maintains the 
decidedly high level reached by previous volumes For 
the professed metaphysician there will be special interest 
in the essays of Dr. G. F. Stout and Mr. H. W. Carr, 
who both take up, though on rather diverging lines. 



the tailc of dieprovmg sdtne of the conMdicttoAS d|s 
covered by Mr F H Bradley in the ''appearances’ 
with which both popular and " scientific, ' as dlstingiiiahed 
from philosophical, thought do their work Dr Stout s 
paper is specially important, as it deals with the concept 
of relation," which is central for all discursive thinking 
Mr G £ Mi^ore discusses at great length and with 
considerable acuteness though not, perhaps, without a 
tendency to tgnorantta elenchi^ the argument for human 
mmortality put forward in Dr McTaggarts recent 
" Studies in Hegelian Cosmology Mrs Bryant s paper 
on the relation of mathematics to general formal logic, 
though far from easy reading, should be valuable to all 
who are interested in the problems of general scientific 
method Unfortunately, it is disfigured by several mis 
leading errors m the printing of symbols Dr Dosanquet 
supplies a most instructive defence of the ethical doctrines 
of T H Green against recent criticism For the reader 
who is interested in topics of a more general kind, there 
are Mr Boutwood’s * Philosophy of Probability * and 
Mr Goldsbroughs essay on The Ethical Limits of 
Method in Philosophy A E T 

Direction^ for Laboratory Work tn Physiological 
Chemistry By Holmes C Jackson, Ph D, Instructor 
in Physiological Chemistry, Bellevue Hospital Medical 
College Pp 62 (New York John Wiley and Sons 
London Chapman and Hall, Ltd , 1902 ) 

This little book is intended especially as a guide to 
the auihoT^s own students, and it is a little difficult 
to understand why it should have a wider circulation 
Every teacher has necessarily his own methods, and if 
all of them wore to publish their own rough notes, the 
number of text books would be endless If there is marked 
originality In any particular teacher’s methods, or if he 


has anything new and important in his material, there 
would ht an excuse for publication and other students and 
other teachers would then derive benefit frqm the book 
but in the present case it is impossible to find any such 
reason All one finds are directions for performing the 
stock elementary experiments commpniy performed in 
practical classes There is no pretence at completeness 
The only spark of originality the work possesses is its 
incompleteness each exercise is studded with marks of 
interrogation or terminated by a question or two These, 
we imagine, are to be filled in or answered on the blank 
pages with which the book is interleaved The student 
will, therefore, require a second book, or a very inquiring 
mind, in order that he may give the present note book 
any semblance of completeness 

We imagine that the purpose of leaving out so much 
needful information is to stimulate the pupils to inquire 
for themselves Such a method only appeals to the 
'better class of student It is the rank and file that a 
book such as this should aim at educating the best 
students will find things out for themselves whatever 
method they are taught by 

The style of the book is as rough as its matter is in 
complete , it is writt|n 10 the note book or blackboard 
manner, of which brmhy is the soul, and in which such 
parts of speech as articles nominatives and verbs are 
not regarded as essential constituents of a sentence We 
have not come across anything in the shape of serious 
error, but that is hardly to be expected from a teacher 
of some experience , and doubtless many a first year’s 
student could write notes of his practical work which 
would be equally free from miBtakes of this nature 

Die Zersg/zun^ fltcksio^rettr orgamschen Substansgn 
durch Baktenen By*£)r O Emmerling Pp 151 + 
ptoes (Braunschweig Fnednch Vieweg u Sohn, 
1^2 ) Price 4 maxks 

This book 1$ the outcome of a senes of lectures delivered 
by the author before a chemical audience, and is pn 
manly intended for cbemisu, but 11 also aaaptdd for all 
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interested in the subject from a physiological standpoint 
The treatment is in nature, but not in fbrm, that of a 
lexicon, being a compfiation which is intentionally m 
complete, and practically devoid of critical observations 
and considerations of theory or method 
The work is divided into six sections — (i) ferment 
ations accompanied by oxidation , fermentations yielding 
(2) lactic acid (3) mucilage {SckUim) (4) butyric acid 
(5) fermentation of cellulose , and (6) partly unexplained 
fermentations The fermented substances considered 
are practically entirely carbohydrates 

Of the 132 pages of text, sixty one fall to lactic fer 
mentation and roughly, fifteen each to fermentations 
accompanied with oxidation, those yielding mucilage 
and butyric acid respectively, while that of cellulose 
receives seven 

The general mode of treatment in each section 1^ 
enumeration of the more important organisms, with a 
short account of their characteristics, the subsidiary 
products of the fermentations and substances other than 
the specific one fermented by the organisms 

In the sections on lactic and butyric ferrrentations 
two acceptable tables occur These are divided into 
sections according with the compound fermented Each 
section is divided into three columns giving respectively 
the names of the organisms, the subsidiary products and 
the names of the authors responsible for the statementb 
In the case of lactic fermentations, the photogync nature 
of the resulting acids is given 

The economic aspect of lactic fermentations is con 
sidered somewhat briefly, but comprehensively The 
section devoted to partly explained fermentations is 
practically only an enumeration 
The author constantly uses the word fungus {Ptl ) 
as equivalent with Schizomycete a fault that is botani 
c^lly inexcusable He also states that respiratory pro 
cesses, in which small amounts of sugars are decomposed 
I with production of natural gases, are to be strictly 
separated from fermentation This is physiologically 
erroneous 

Seven photographic plates occur at the end The 
figures are on the average good although the focus of 
some IS not perfect The book will be useful to all who 
desire a partial summary of recent work on this subject 
within a small scope F,i Escomdl 

Z?as Motor Zweirad und seine Behandlung By Wolf 
gang Vogel Pp vii + 154 (Berlin Gustav Schmidt 
1902) 

A NOTJCE of Herr Vogel s ' Schule des Automobil 
fahrers appeared in Nature of July 31, 1902 (vol Ixvi 
P 313)1 And reference was made in it to the motor cycle 
In the little manual before us the same author describes 
concisely the theory and action of the motor bicycle, and 
provides in text and illustration just the kind of inform 
ation which the motorist will find of service To readers 
familiar with German, the book will give many useful 
particulars on the construction of the machine and 
hints on its care and use 

A Course of Simple Experiments in Magnetism and 
Electricity By A E Munby, M A Pp xvi + 90 
(London Macmillan and Co, Ltd, 1903) Price 

IS 6d 

The careful instructions for the eighty five experiments 
contained in this little book, together with tne useful 
hints for the construction of apparatus, should serve 


very well to introduce young pupils to the practical study 
of magnetism and electricity The author gives just 
enough guidance in the form of statements and suggestive 
questions to ensure that the experiments will be perlormed 
intelbgently • 
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LETTERS TO THE EDITOR. 

[TAi Mdiiior do$s not hold himself responsible for opinions ex- 

prwised by his correspondents. Neither can he undertake 

to return, or to correspond with the writers of, rejected 
, manuscripts intended for this or any other part of Nature. 

No notice is taken of anonymous communications. '\ 

The Holy Shroud of Turin. 

While ihorouf^hly agreeing with Pror, MeldoU's remarks 
regarding Dr. Paul Vignon's itude scientifique of the remark- 
able relic known oa the Holy Shroud, reviewed at p 241 
of the current volume, there are a few points which ne has 
not enlarged upon, but which may possibly deserve attention 
and show how largely imaginary and unsupported by the records 
Dr. Vignon’s theory is. No valid determination of the nature 
of the impressions or of the manner in which they have been 
produced cbRi of course, be made without a critical ejcamin- 
ation of the relic itselfj so that any arguments based upon mere 
assumptions must be purely hypothetical. 

First, as regards (he possibility of the negative impressions 
being produced by painting or some analogous method. Dr 
VigDon rejects this absolutely on the ground that no one m 
the Middle Ages had the knowledge /or producing them by 
handicraA, the difficulty of producing a negative picture pic- 
torially or of painting on linen with gum or albumen as media 
without the colour filing oF, while the linen is too supple to 
have been painted in oil. If he had consulted the early treatises 
on painting, some of them dating from long before the 
fourteenth century and handing down processes derived from 
ancient Greek art, he would have found descriptions of methods 
of tracing and transferring pictures which might have modified 
his opinion. For instance, In Didron’s “Manuel d'lcono- 
graphie Chrctienne,” which contains a translation of a treatise 
on painting founded on the teaching of the twelfth-century 
painter Manuel Panselinos, of Thessalonica, we find (p 15) 
that the practice of making tracings from pictures for copying 
purposes was common, and again (p 17), the opening chapter 
of the treatise is devoted to this subject, and a method is 
described of taking a coloured transfer impression on paper 
from any kind of paintmgi whether on oiled paper, panel or 
fresco It was sufficient to paint in the general oullines, 
the rest being filled m afterwards. This, at any rate, shows 
that the early piamters of the Middle Ages had sufficient 
knowledge of technique to jiroduce reversed impressions from 
paintings, and it seems not unlikely that the impressions 
on the Turin relic were produced by some method of this 
kind from an original positive painting Various traditional 
methods of tracing pictures may be found in Mrss. Herringham’s 
recent translation of Cenneno Cenmni’s "Trattito della 
Pittura" (1437) and in Mrs. Mernheld’s collection of 
“ Original Treatises dating from the Twelfth to the Eighteenth 
Centuries on the Arts of Painting ” In the latter work, we 
also hnd mention of myrrh and aloes being used ns ingredients 
in oil or spirit varnishes and lacquers, while aloes seems to have 
been used alone as a yellow glazing pigment analogous to our 
** brown pjoh/’ Caballme aloes is recommended by Leonardo 
da Vinci for Improving the colour of verdigris or for use by 
Itself. Should aloes be actually present in the impressions on 
the relic, as Dr, VIgnon believes, though there is no evidence of 
It, the fact of its ^ing used in the above manner may offer an 
explanation. In the above treatises also, there are several 
references to methods of painting on linen with yolk of egg, 
thin aice and other media in such a way that the cloth would 
bear foldlne without injury to the colours or gilding, so that this 
objection disappcus ChifHet (p 198) mentions the use of a 
spirituous tincture of cloves and cinnamon in depicting 
Phillip II. of Spain in his shroud {lintcs) 

A far more important point against his theory, which has 
been quite overliraked by Dr. Vignon, la that the best 
modern authorities seem to be agreed that the ** aloes ** 
mentioned in the Bible is not to be confounded with the 
ordinaiy medicinal drug, but is the perfume known as 
'* lign -aloes (He^ew, dhaiim), or the resinous wood of 
ApiUaria AMtibcha, which grows in India and other parts of 
the East (Haobury, "Scient Papers/' p. 263). The better 
(lualitiea of thb wood have a fine perfume when shredded, and 
it seems to have been used in that state muted with myrrh and 
spices. It is mendoaed by J. B. Porta in the Mogia Naturalis 
M n perfiune. ^ngone, in bU history of this relit (**SlndoQ 
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Evangelica,” p 22), in a hymn dated 1562, alludes to myrrh and 
fragrant aloes brought from India and Arabia, the former being 
an essentially Arabian product If this or a similar resinous per- 
fume is really referred to by St. John, the only evangelist who- 
mentions aloes, Dr Vignon’s theory at once falls to the ground, 
because he distinctly alludes to the drug which contains aloin 
and aloelin and la darkened by the action of ammonia, while, so 
far aa I have been able to ascertain from specimens of the wood 
and resin oi Aquilana Agaliocka, from Assam, ammonia pro- 
duces only a very slight coloration of their tinctures or of linen 
soaked in them , and as either the wood or the resin would no 
doubt have been used in the dry state, any slight darkening of 
their solutions by ammonia would not affect the question of 
production of the images on the relic Dr Vignon assumes 
that the myrrh and aloes were mixed with olive oil, but there is 
nothing ID the sacred records to that effect If any such oily 
mixture were used, the relic could not fail to still bear traces of 
it and be strongly discoloured all over, regarding which nothing 
IS said by those who have seen it, nor is it so shown in the 
photographs 

We now come to the “ vaporographic " images, and it must be 
distinctly noted that while pulling forward this theory as 
absolutely explaining and authenticating the impressions on the 
relic, Dr. Vignon has produced no shred of definite proof m 
support of It beyond the very partial success of a rough experi- 
ment with a plaster of Pans cast moistened with ammonium 
carbonate, and two failures, together \%ilh the opinions of certam 
eminent physiologists as to the possible decomposition of the 
excess of urea present in morbid sweats producing am- 
muniacai fumes, by the action of which on the aloes in the linen 
he claims that such impressions could have been produced in 
gradation according to the law of distances 

1 have made several experiments on the lines indicated by 
Dr Vignon with moulded figures made of dour paste and 
gelatine mixed with dilute solution of ammonia, so as to act on, 
fine linen cloths soaked in various preparations of Barhadoes, or, 
by preference, Socotnne aloes, but m no case have 1 been able 
to obtain the semblance of a clearly shaded image, of parts close 
to the cloth or within the limit of distance of 1 cm given by 
Dr Vignon There has always been diffusion, as must neces- 
sarily occur by the accumulation of vapour under the cloth, and 
an entire absence of any delineation, though in some cases there 
has been an increased darkening of the cloth immediately above 
the highest parts of the object If this is the case with dilute 
ammonia, it is not likely lo be otherwise with any product of 
the decomposition of urea from morbid secretions, but this 
a question for pathologists The most sensitive surface tried 
was prepared with a mixtuie of myrrh and Socotnne aloes 
rubbed up with cedar-wood ml — the Utter substance being 
sometimes used in funeral ceremonies in the East. On one 
cloth prepared in this way, there is just an indication of a face, 
which was very roughly moulded in flour paste mixed with 
ammonia, and a certain amount of vaporographic action, but 
with no gradation or detail as is showu m the phot'igraplis of 
the relic 

So far as my experiments have gone, I feel almost convinced 
that if a body were wrapped or wound in a linen cloth, under 
the conditions slated in all the Gospels, it would be absolutely 
impossible for such a detailed impression as (hat shown on the 
relic to be produced in the manner suggested by Dr Vignon, 
even supposing that medicinal aloes were used, as they some- 
times were, like colocynth among the Egyptians, as a preventive 
against vermin Bearing in mind, however, the bad record of 
the relic, remarkable as it is u a work of art, and the fact that 
It IS not considered authentic by the authorities most qualified 
to judge, any further discussion of Dr. Vignon’s theory seems 
of little importance apart from the poosibility of “ vaporographic 
portraits" being produced m the manner he has indicated, but 
by no means siibsLaniiaied. 

It is, I think, greatly to be regretted that Dr Vignon should^ 
have brought forward his theory with such an array of (luasi- 
Kientific authority and argument based on so very slender a 
foundation. J. Wa'I rehouse, Maj -General I A. 

January 23. 

The accompanying outline is a reduced photographic repro- 
duction of my tracing from Signor Secondo ^a's positive photo- 
graph of the Holy Shroud, ai referred to by Prof, Mcldolo. 
^ATURBi pp. 241-243), and a glance at it is sufficienc to- 
ihow that tne original is an inferior (much faded) nedieevak 
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K painting. The proportions are luch as one aces in figures In 
certain atoined'glaai windows and m medipeval illuminations; 
observe the plane Of the elbows and the strange disproportion 
in the entire anus. One can hardly imagine normal upper and 
lower aim bones ifittlng into the ill-drawn shapes into which 
I have sketched the bones. The radius and ulna of both arms, 
instead of being much fhorter than the humerus, would, if in- 
serted, be longer. If the left humerus of ihe figure is assumed 
Lo be correct In length as shown from a to n in my added black 
line, then the true length of the ulna should unly reach from 
B to C, and not be half as long again as in the painting On 
the other hand, if the length or the right ulna is considered cor- 
rect as from D to E in my added black line, then the humerus 
would, in nature, reach from B to 1 - — asRuming ihe relative 
proportions of humerus and ulna to be 13 and 10^ It is quite 
within the bounds of possibility to name the painter of this 
strange figure. 

The fold of the shroud is just over the top of the head, yet the 

K ainter was so incompetent tc deceive that he made the two 
ead-tops touch, like two hemispheres— as shown in the outline 

—whereas if the mate- 
rial had been folded 
over a head, a space of 
6 inches woulcl have 
been necessary for 
covering the neighbour- 
hood of the junction of 
the coronal with the 
saggital suture As 
painted, the shroud ap- 
pears to have been 
folded over a piece of 
fiat pasteboard. 

As for an artist— 
especially a meducval 
one — being able to 
paint a picture m imita- 
tion of a negative, as 
suggested b^y Prof. 
Meldola, I have never 
heard of such a work, 
but if the painter of 

this picture had used 
an inferior white pig. 

ment as a body colour, 
as one of the com- 

pounds of carbonate or 
nydrate of lead, and 

^ heightened the light 

places with this white colour, all the whites by this time would 

have become black or nearly so, and the positive of mediaeval 
times would be a present-day negative. 

When I repainted Sowerby’s models of fungi in the British 
Museum, all Sowerby's whites had become a leaden-black One 
sees the same result of time with inlerior whites in old coloured 
prints 

The triangular black patches in the outline are damages upon 
■the shroud. Worthington G Smith. 

Dunstable. 



Fig I — Reduced nutline of figure^on Holy 
Shroud with rtiii bunea drawn in, 




The Theory of Laughter. 

Prof, Sully has given us in his latest work a model mono- 
graph on laughter,^ With much charm and penetration, and in 
the light of a wide knowledge of the very extensive literature of 
the subject, he discusses tne nature, causes and effects of 
laughter, its uses, its origin, its development and its future in 
I the race and in the Individual. He cntlcises the more im- 
<portanC of the many theories of the ludicrous propounded by 
iphilosophers in all ages ; he shows that each one of them fails 
to account for a considerable proportion of the many varieties 
of the Microui, and he concludes " that the impressions of the 
•laughable cannot be reduced to one or two principles.'* While 
thus recognising the impoaslbllity of bringing all kinds of 
laughter-causing things ander -one -formula, Piof. Sally points 
to two causes ctf laughter Which are closely allied and frequently 
cooperate, damely a sudden oncoming of gladness apJ a itidden 
release from ooaitraint, dnd these he regard^ as the two 


^ An ft sw 0 LauKbt*f. 


auj|btf,'* ramei Solly, 
I, Greui HU C&, '19M > 
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principles most generally applicable to the explanation of the 
nature of the ludicrous. Tnere is implied here and throughout 
the book the assumption that *'the laugh ... is in general an 
expression of a pleasurable state of feeling," an assumption 
which finds also explicit expression in several passages, 

"that outburst of gladness which we call laughter" and^ 
" laughter being primarily the expression of the fuller measure 
of the happy or gladsome state." It is assumed, in fact, that 
that which makes us laugh does so m general in virtue of us 
pleasing us, or, more shortly, that m general we laugh because 
we are pleased. 

This assumption, which is implied in several of the older 
theories of the ludicrous, seems to be regarded as self evident 
and in need of no justification, and yet It logically leads to some 
strange and startling conclusions Thus we are led to infer that 
to a normal human being the sight of a man on crutches gUddeas 
the eye (p 89), that there exi.sts a general tendency " to rejoice 
in the light of what is degraded, base or contemptible " (p. 69), 
that very laughable and iheref^ore, according to this theory, 
very pleasing things are exhibitions of vanity, hypocrisy, lying 
and deceit Prof. Sully makes out the /ollowmg list of twelve 
classes of laughable things, 1 ^ things the spectacle of which 
provokes laughter —(1} Novelties, (2) physical defnrmitiei^ (3) 
moral deformities and vices, (4) disorderliness, (5) small mis- 
fortunes, (6) indecencies, (7) pretences, (8) want ol knowledge 
and skill, (9) the incongruous and absurd, (to) word-plays, (ii) 
that which is the expression of a merry mood, (12) the outwit- 
ting or getting the belter of a person We may perhaps strike 
out from this list the eleventh class, because it cannot properly 
be said that we laugh a/ that which is the expression of a 
merry mood ; we should rather say that u excites our laughter 
through the force of sympathy and imitation And we may 
perhaps emend the definition of the twelfth class and say that 
what we laugh at is the spectacle of the man being outwitted or 
got the belter of. Laughable things, then, fall into eleven classes, 
each one of which is for most men highly displeasing when the 
specific character of the class ts strongly marked, but provokes 
laughter In most of us, when in certain moods, if its specific 
character is but slightly marked, though to many men (the age- 
lasLs) the spectacle of any one of these things [with the possible 
exception of those of the first class) is at all times and in all 
degrees displeasing. And, m fact, well nigh every instance of 
the ludicrous mentioned in the book is essentially displeasing in 
character, and even the laughter of the refined individual 
laugher, the humorist, is said to be fed on " the spectacle of 
folly, of make-believe and of self infiation." Surely an un- 
pleasing diet I It is significant, too, that laughter is not in- 
f^requently provoked by the sudden announcement of a death 
or by the description of some extremely horrible experience or 
series of events, as also by a severe blow on the shin, on the 
" funny-bone" or on other parts of the body, and by situations 
that excite an unpleasant state of " nerves " or " needle." 

If, then, we rid ourselves of the assumption that laughter is 
the expression of pleasure, we shall admit that, while on the 
one hand the noble, the beautiful, the harmonious, the orderly 
and the sublime are pleasing but not laughable, on the other 
hand the mean, the ugly, the incongruous, the .riotous and the 
ridiculous are displeasing, although in certain circumstances 
they may provoke laughter , we shall admit, in short, that the 
laughable or the ludicrous is essentially displeasing, apart from 
the laughter that it may provoke We may put alongside this 
conclusion two other indisputable facts of great significance ; 
firstly, the fact that Ui^hter, if not excessive, produces 
beneficial physiological ef^cts of an exhilarating nature, it 
produces "accelerated circulation and more complete oxygen- 
ation of the blood" and "a considerable increase of vital 
activity by way of heightened nervous stimulation " ; secondly, 
the fact that laughter causes " a diipemon of the energies 
which for the maintenance of the attention ought to be 
concentrated. We are never less attentive during our waking 
life than at the moment of laughter." 

We have, then, these three facts ‘ — (i) The thln^ we laugh 
at are in themselves displeasing, (2) laughter aisperses our 
attention, (3) laughter produces a general increase of the vital 
activities. When thus Wought together, these facts irresistibly 
suggest that we, being but Imperfectly adapted to the world in 
which we live and therefore necessaiily surrounded by the 
depressing ipectade of suffering, of disorder and of incongruities, 
and sympaiky being inwrought la the very bases pf oiw consti- 
tution, have been endowed by bepeficent Nature with the 
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impybe to lAUf(h at what la diapleaiinf^ and painful in order 
that the autotnaiically determined movements of laughter may 
dlapene our attention, may prevent ua attending to the dis- 
pleasing spectacle and, 1^ iheir stimulating effects, may 
counteract Us depressing influence. 

These facts suggest, In short, a theory of the ludicrous the 
exact converse of that which we may call the pleasure-theory ; 
they suggest that we laugh at the ludicrous, not because it is 
pleasing, but because it is painful. 

Such a theory may appear at first sight somewhat paradoxical, 
and wt as an explanatory principle it may perhaps go further 
and deeper than any other. The truth of Jt appears clearly in 
these cases in which we begin by disliking a thing and proceed 
to ridicule it, r,«. to display it in its ludicrous aspects Prof. 
Sully appears as an apologist and advocate of laughter, and yet 
even he recognises that laughter is not all joy, as when he says 
of modern laughter '* there is in it from the first ejaculation 
something of a biting sensation or something of a melancholy 
pain,^’ and again, " the laughable spectacle commonly shows us 
ID the background something regrettable" ; and of its function 
as a vitaliser or stimulant that enables us to bear up against the 
ills that surround us he has no doubt. " Some hearts of many 
chords ^ . . might break but for the timely comings of the 
laughter-fay with her transforming wand ” 

In considering any theory of the ludicrous, we must sharply 
distinguish between " laughter^at " and that simplest, most 
charming and Infectious kind of laughter which is the overflow 
of good spirits and is fully explained by Herbert Spencer’s prin- 
ciple of the overflow of surplus nervous energy into the most 
open tracks *' Laughter-at ’’ is, of course, oflen combined 
with other forms of laughter, and the accompanying mental 
state may be extremely complex, yet (he spectacle of the displeas- 
ing seems to be its lundamental ciuse 

fust os in times and places in which the mass of men live 
under unnatural and depressing conditions the stimulating 
effects of alcohol are used not merely as a protection agiinst 
cold, but are sought for their own sake, so the spectacle of the 
coarse and brutal comes to be sought for the sake of the stim- 
ulating eflects of laughter, norm illy a protection against depres- 
sing mental influences ; we have then the curious phenomenon of 
the crowd flocking to ihe circus and the pantomime (to have a 
good laugh, as they frequently say), where the staple source 
of laughter is the buffeting of the clowns, blows being apparently 
dealt which, if witnessed in real life, would make one-half the 
spectators feel sick and faint, We may note, too, how in the 
course of a football match a heavy fall or a violent collision 
between the players calls forth a roar of laughter from the 
crowd and so adds to the attractions of the spectacle. 

The consideration of the laughter caused by tickling also points 
away from ihe ** pleasure-theory " and supports the theory here 
suggested, There can be little doubt that the sensation of 
tickling la in itself distinctly unpleasant, both to the child and 
to the adult, even while the victim responds with loud laughter ; 
the enjoyment of the situation by the child seems to be analogous 
to Us enjoyment in being mildly frightened or in any other vivid 
and lively experience And Prof Sully himself tells us ihat 
** much, at least, of the later and more refined laughter is 
analogous to the effect of tickling " 

It may seem at fir^t sight that the view proposed is merely an 
appllcalfon of, and involves the acceptance of, the Lange-James 
theory of the emotions, and that Prof Sully has dealt wUh it 
m thoM pages in which he very properly rejects that theory , 
but this 19 ny no means the case, for laughter is not an emotion, 
but a state of the physical organism (producing certain effects 
in consciousness) that may accompany almost any emotional 
state. If we accept the view here suggested, we may surmise 
that (he laughter reaction has been developed as a necessary 
corrective of the effects of sympathy, for the power of sympathy 
is BO great that in the absence of this corrective those apectacles, 
which meet us on every hand and which we call the ludicrous, 
night well destroy us, 

fn making this suggestion, it is not intended to deny the 
plaralhy of causes in moat cases of “ laughter-at,'* for, though 
the principle suggested may indicate the predominating factor m 
the cas^of the coarse laughter of low mindb, in highly developed 
wd^^htrhecomes so overlaid with complicating me tors as to be 
fjfejdjp nguHy distinguishable in many coses If the principle 
be regaraed as inadmissible, the violence of the 
jou^ter^ reaction must remain something of a mystery, for 
It IS altogether disproportionate to the causes that are assigned 
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to it. The acceptance of this theory would in no wise invalidate 
those theories of the social functions of laughter developed by 
Prof, Sully in a most Interesting manner, but would rather 
strengthen them, because it would make clear the cause of the 
universal dislike 10 being laughed at, a jxiint which for the 
pleasure-theory of laughter remains obscure 

W Mf DoufiAi I. 

IniectB and PetaUless Flowers, 

Prof. Plateau, of the University of Ghent, has for many 
years carried on a series of important experiments concerning 
the ways of insects in visiting flowers. He contends that they 
are not attracted by the brilliant colours of the blossoms, but 
rather by the perception in some other way — probably by scent 
— that there is honey or pollen 

1 have just received from Prof, Plateau an account of some 
dC his most recent work, and it seems of auflicient interest and 
importance to lay before the readers of Naiurb Hi; paper, 
" Les Pavots d^coroll^s et les insectea Visiteurs," is a record of 
experiments earned on during 1901 and 1902 and published in 
Ihe BislUtiFiS di t Acad^mie royaied^ Belgique^ November, 1902 

Flowers of Papavtr Onfntaie^ L , were deprived of their 
petals, and the number of insects visiting the remaining parts 
carefully noted and compared with the number of those visiting 
neighbouring intact flowers. 

Now It seems evident that the question, Are insects at- 
tracted by the brilliant colours of flowers? should be decisively 
answered by such experiments If they are thus attracted, then 
we should expect them to neglect these petal-less flowers while 
visiting the others. In removing the petals, Vrot, Plateau took 
certain precautions The unopened flower was carefully en- 
closed in a sort of cage, so as to preclude insect visits. When 
It expanded, the petals were carefully removed by means of a 
pair of scissors kept specially for this purpose. Great care was 
taken to avoid touching any of the remaining parts ot the 
flower with the Angers. Prof Plateau lays speci i1 stress on 
this, as he thinks that certain previous experiments of a similar 
nature have been vitiated by neglecting such a precaution The 
experimenter in removing the corolla has left on the remaining 
parts the scent of human fingers. Its keen sense of smell 
enabling the insect to perceive this, it has consequently avoided 
the flower 

The poppy flowers thus carefully prepared were watched, and 
the number and kind of insects visiting them noted. At the 
same lime, a number of intact flowers were similarly watched. 
Here are the results os summed up by Prof Plateau — 


In ihe 10 

No of In ihe 70 

No of 

pctal-]e<i« /towerj 

visits norma] 


Apis mellifica 

n 

r 1 

I 2 I 

McgachiU ccntunculari. 

1 

Osffita auruUnta 

0 

1 

Halictus sexnotatus 

>9 

18 

Oxybelus uniglumis 
Small unidentified Hy 

14 

29 

menoptera 

0 

I 

Mclanostom a mefli na 

4 

0 

Syrphiis corollae 

I 

0 

Telephones lividus 

1 

I 

Total 

137 

172 


Or taking the average, each of the 30 petal-less flowers 
received 4 5 visits, each of the 7^ normal flowers received 
2 '4 visits 

So great, indeed, appeared to he the attraction of these 
petal less flowers that on many occasions Prof Plateau baa- 
seen more than one bee in a aingle flower Here are hia 
figures on this point . — 

Times. 


2 hive bees in same flower 9 

3 II 11 ® 

1 hive bee and i Halietia 2 

2 hive bees and i Halictus i 

1 Halictua and I Oxybelus i 

2 Oxybelus i 


Insect visits to flowers which have naturally lost their 
petals are by no means uncommon. Darwin noted them in 
certain flowers. I have myself seen bees visiting flowers of 
Geranium phaeum^ I/eliaHthemam vui^rcf Pudus /rutteosus^ 
and Salvia officinalis which had lost their petals 

13 Vicarage Drive, Eastbourne G. W, BulMan. 


ROMANCE OF THE DEEP SEA ^ 

*^0 those of our readers who have followed our iocces- 
^ sive notices of the great work achieved by Dr 
Alcock ID the exploration of the Indian Seas, for which 


CAffUrtif^fffsr NS A/uieTst>Hi wi h il<i pr leci ve blanket ofaea anemones. 
(Trom Aleock s Nalurahai in the Indiaji Seu ) 


be has just been granted a Coronation honour, the 
present book, dedicated by the author to his shipmates 
will be welcome while to the general public it ought to 
be both interesting and instructive, if only by the nature 
of U3 contents and its literary style It is 
■divided into three parts , the hrst, of fourteen 
chapters, giving a p^ular account of the ship 
and the voyage, anJ^of apparatus and methods 
employed , the secofid, of nine chapters, giving 
a popular account of the deep sea fauna of the 
Indian region , the third, in the form of appen 
dices, being a list of dredging stations and 
■depths, ana ja complete record of the literature 
of the expedition as thus far published The 
Andaman and Arabian Seas, and the Bay of 
Bengal, were the scene of action , and, in the 
intervals of dredging and surveying, land 
parties were daily put ashore to sound and 
■erect turvey marks, and were in some cases 
left there for a month at a time for tide watching, 
shore colleo^g and other congenial ot.cu- 
pations Anrong the islands visited were the 
Andamans (twice), the Laccadives and the Coco set To 
Cardotnum and Minnikoy a special chapter is given 


The author pays a just tribute to the pioneer wprk of 
Davis and Baffin, to Drake, as the discoverer of the 
** Robber crab," and to the early labours of the Bombay 
Marine in 1832 and of the Marine Survey of India in 
i874i which, under the stimulus arising 
out of the thallenger expedition, led to 
the adoption of modem standards and 
the now memorable senes of voyages 
/ which will ever be associated with the 
/ author’s name 

/ The earlier portion of the book, in 

^ / tentionally popular, is charming in us 

/ method A walk across the bed of the 

ocean from Madras to the Andamans is 
idealised in a manner calculated to 
fascinate the reader and arouse an 
■y interest in manne research The 

^ Globigerma ooze, depth and darkness, 

the essentials of coral reef structure and 
formation, and other allied topics, are 
graphically introduced, in terms as far as 
|m^ possible expressive of the author’s first 

impressions and his enthusiasm thereby 
aroused 

Adaptation to life in deep water and 
.. colour variation and resemblance come 

1^ m conspicuously into consideration and 

^ interesting to a degree are the descrip 
tions of a senes of hermit crabs, some so 
little modified as to remain lobster like 
in appearance, but still given to the 
characteristic hiding habit One of these 
creatures, from the Andamans at 1S5 
mK fathoms, bottles" itself in a piece of 

mangrove stem or a bamboo internode, 
JKP filling it tightly, with its great claws so 

extended that their termini joints, flexed, 
K close the mouth of the tube as by a lid 

^ Another (Chlsnopagurus) from the Mala 

bar coast effects the early attachment to 
Its body of a compound anemone, which, 
extending with the growth of its host 
forms a fleshy pallium bearing two lateral 
series of polyps Holding the edge of 
anemonea- this With ils Smaller pincers, the crab 

not only keeps it in place, but is en 
abled, as Dr A R S Anderson (who in 
the later days of the Investigator work dredged these 
two remarkable animals) has observed, to pull the 
pallium forwards the more completely to effect a covering 
for Its head 


1 

dian Aulr 
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natunlut in Ihc lAdUti sau or Four Yean with Ibe Koyai Id 
in« Survey Ship In^eMUgaior By A AJcock M B , LL,D 
Pp'^lv+3iS 98 , tablu and a map (London J Murray 
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Fic a — Mtfufus tnermis with CQimnenial polypn {Styhths minai) 

(Front Alcock i Naiuraliol in ihe Indian seaa. ) 

The work teems with charming topics of thfe OTdftj& 
Croaking crabs, milk giving rays, luminous fi ^ea 
crustaceans are described, the latter as diBchd;{^|Mpa 
renal (green gland) and para oviducal secretibn, IHra a 
sea-urchin has been observed which earned nee to Its 
burrow for storage Among the deep-sea Ashes, of 
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which some 169 species are recorded, the voracious habit 
of swallowmr a prey several times its own Size is extended 
to a poweiTully dentigerous ScopeLoid Odontostomus, 
living at J73-870 fathoms. 

Most interesting among the fishes 1^ a Scorpsnoid 
{Minous inermis)^ trawled at 45-70 fathoms both N 
and S. of the Bay of Bengal and in the Malabar Sea. 
It has a compound Hydroid mtnoi) living com- 

mensally about its branchial region, ahd of this creature 
we recall the fact that, in his original memoir upon it, the 
author tells us how, m the presence of two species of the 
genus Minous, it will select that after which he has now 
named it. 

Numerous other fantasies attractive features of the 
book, as, for example, certhin stories of bird-life which 
have come within the experience of the author and his 
wife, which almost baffle comprehension And as a 
noteworthy scientific fact, the author tells us that while 
his greatest haul was one at 188 fathoms in the Ai\da- 
man Sea near the Cinque Islands, his successor, Dr 
Anderson, obtained nothing on repeating it, 

For those who loye sensation and admire pluck, the 
story of the carrying away by a big shark of a drift-net, 
which with Its sinkers weighed more than 450 lb , the 
two becoming involved “ past all surgery, like that of 
the fate of the cork of a bottle of “ Bass ” when lowered 
to 439 fathoms, where the pressure is equal to two tons 
to Che square inch, and, above all, of the loss of Ihe cap 
of one of the lieutenants, while reluming to the ship 
after the successful rescue of a gunner from the attentions 
of three man-eatmg sharks, are tales of the sea as in- 
structive as they are exhilarating, which must be read to 
be appreciated. 

Among the more important discoveries of the voyage 
emphasised m the book are those of a “ solitary” coral 
{Ciiryophyllta ambrosia)^ and the giant ostracod Bathy- 
nomus and blind lobstef Phoberus caecus^ hitherto 
thought to be characteristic of the depths of the Gulf of 
Mexico ; and there are endless other records little less 
important than these, as all familiar with Dr Alcock's 
scientific memoirs may well imagine The book is inter- 
esting and allraciive from cover to cover, worthy its 
author's reputation as a naturalist and explorer ; and we 
know of no popular work of the kind more trustworthy 
and at the same time better calculated to give the reader 
an insight into the nature and methods of marine investi- 
gation, and to arouse an interest in this charming pur- 
suit and the quaint resources of the deep sea. It is one 
nf the best natural history books published for sume 
time, altogether admirable, and it cannot fail to be 
widely read and appreciated. 


A TRAVELLER IN PATAGONIA ^ 

U UDSON, in his ** Idle Days in Patagonia,” says 
^ ^ ‘Mt is not strange that the sweetest moment in 
any life, pleasant or dreary, should be when nature draws 
nearer to it, and, taking up her neglected instrument, 
plays a fragment of some ancient melody, long unheard 
on the earth.” Perhaps m Patagonia, more than in any 
other part of the western continent, the traveller feels 
the touch of (uons of forgotten centuries. He finds 
himself in a strange, unfinished world On the west, a 
belt of volcanic pdaks, snow-crested and glacier-dotted, 
represents the last fiery effort of the Andes to divide the 
world into two fractions. Cradled in their ramihcntions 
hes an extensive system of great lakes of surpassing 
beauty — lake succeeding lake for a distance of 600 
miles from north to south On all sides are found ancient 
moraines and the remains of mountains which have 
been tom to fragments by volcanic action, and vast 
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canons and deep river beds through which streams 
have sometimes found their way to the Atlantic and then 
again to the Pacific Ocean, or vice versd^ according to 
the convulsions of nature. Between the Atlantic coast 
and this Andean belt rises terrace after terrace, repre- 
senting one of the greatest Tertiary deposits known The 
shingle- and basalt-covered plains are scored by violent 
rivers and deep, broad depressions Everywhere are 
found evidences that the country has been several times 
submerged and raised The plains arc the home of the 
guanaco, the huemul, the puma, the American ostrich 
and countless varieties of the feathered trilie Primitive 
man must have found here a rare hunting-ground His 
numerous, sturdy descendants, a nomadic hunting race, 
without trace of agricultural life, presented a bold front 
to the Spanish conquistador. They had several tribal 
divisions ; the Moluches, or warriors (called Araucanos 
by the Spaniards), occupied both sides of the Cordillera 
in Patagonia, and were subdivided into Pehuenrhes and 
Hutlliches. The former extended to 35° south lat. and 
derived their name from pehuen^ a pine tree, and che^ 
meaning people. The Huilliches, or southern Moluches, 
had four subdivisions, and extended along the whole west 
side of Patagonia south to the Straits of Magellan The 
Puelches, or eastern people, so-called by the Moluches^ 
occupied the whole of Patagonia between the Atlantic 
Ocean and the Andes, but were split into several frac- 
tions , the most southern one was known as Ihe 
Tehuelhets, but called themselves Tehuel kunny, or 
southern men, generally known in early writings a« 
Paiagones, but in modern times writers have f.tllen into 
the error of calling them Tehuel-ches, applying the 
Araucano che instead of the Tehuel het to denote people. 

All these tribes south of 36° south la< were the 
scourge of the Viccroyalty of Buenos Ayres and 
incessantly raided the Spanish settlements as far north 
as the line of the present Central Argentine Railway, 
even as late as 1868. In 1845, they proposed to the 
Government of Buenos Ayres that the southern frontier 
of the province should be the River Salado, only eighty 
miles south of the city of Buenos Ayres. There is now 
but a remnant of them left. 

Such IS the country the interior of which Mr Prichard 
traversed from the mouth of the River Chubut to Puerto 
Gallegos, covering about nine degrees of latitude, and 
such the ‘‘ Tehuelches,” the only indigenous tribe whom 
he met, from time to time, en route His expedition 
was generously financed by Mr Pearson, proprietor of 
the Daily Express, o( London, with the hope ol discover- 
ing .1 living specimen of the Giant Ground Sloth— the 
prehistoric Mylodon- a portion of the remains of one 
having been previously found, at Last Hope Inlet, by 
the well-known Argentine savant. Dr. F P Moreno 
In his quest, Mr. Prichard was unsuccessful , and it 
recalls to mind that a King of Spam was also unable to 
obtain a live Megatherium which he had ordered a 
Buenos Ayrean Viceroy to obtain and send to him. But 
if Mr. Prichard could not bring a Mylodon to life, he has 
at least given a life colouring to Patagonia in his charm- 
ing book. It IS profusely and richly illustrated from 
photographs and maps drawn from the inexhaustible 
collection made by Dr. Moreno during his years of 
explorations there. After devoting a few interesting 
pages to the physical features of Patagonia, its dis- 
covery, and some mention of some of the travcllera 
and writers who preceded him, Mr Prichard takes us 
with him to the Welsh Patagonian selirement, at the 
mouth of the River Chubut, and tells us that ” the older 
and younger generation are unlike each other now, and 
will probably continue to become more so as time goes 
on. Physically, the younger people are far better deve- 
loped than their ciders.” The splendid climate is 
evidently destined to grow a superb race of men— such, 
in fact, as Pigafetta and otherSi of Magellan and Drake’s 
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time, fouad round the margin of the country. Mr. 
Prichard says : " Although not giants, the Tehuelchei 
are certainly one of the finest races in the world. Most' of 
them average six feet, some attain to six feet four inches, 
or even more ; and in all cases they are well built and 
well developed. " . . . Progress, the white tnan's shibbo- 
leth, has no meaning for the Patagonian He is losing 
ground day by day in the wild, onward rush of mankind. 
Our ideas do not appeal to him. He has neither part 
nor lot in the feverish desires and ambitions that move 
us so strongly. As his forefathers were, so is he— content 
to live and die a human item with a moving home. . . 
He is far too single-minded and too digniBed to stoop to 
a cheap imitation.” 

Like many other travellers, Mr. Prichard appears to 


vast emptiness weighs on you and overwhelms ydu. . . . 
Oat there, in the heart of the country, you Seem to Stand 
alone with nothing nearer or more palpable than the 
wind, the Berce mirages and the limitless distances. A 
man accustomed to cities would here feel forlorn indeed. 

. . . Nature, with her large, loose grasp, enfolds you. 
There is no possibility of being mentally propped up by 
one’s fellow man.” 

On reaching Lake Buenos Ayres, he found it ** measured 
seventy- Bve miles in length , vast masses of milk-white 
timber, blanched by the influences of sun and water, and 
eloquent of the mountain land and forest whence thev 
have been washed down, lie at the lip of the flood-level. 
. , , Around the lake lay piled thq skulls and bones of 
dead game, guanaco and a few huemuels.” 

” There are many 


thousands of square 
miles of unexplored 
forest in Patagonia. 
It IS a region un- 
known and mysteri- 
ous, which has never 
been deeply pene- 
trated by man owing 
to the practical ab- 
sence of game on 
which he might sub- 
sist.” 

Mr. Prichard’s book 
IS replete with interest, 
and shows that he put 
himself into close 
touch with the region 
which he examined. 
His final chapter 
treats of the future 
of Patagonia, a large 
portion of’ which he 
believes suited to pas- 
toral purposes. It is 
evident that the emi- 
grant will soon destroy 
the varied and beauti- 
ful forms of animal 
life which nature has 


Fig I — CaSadbn of the River Katiri 


(From P II chArd « " Through the Heart of Patagonia. ') 


placed there, and 
substitute for them 


have initiated his explorations with much impedimenta, 
the care of which, for weeks, entailed a life of misery^ 
eight men, sixty horses, two wagons with luxuries, and 
^Mrafts on Cook and Son” (not easily cashed at a 
Tehuelche bank) might have provoked some criticism 
from the army which San Martiri marched across the 
Andes. But our author, be it said to his credit, soon 
redeemed himself and put his expedition into light 
marching order. In time, he might have got down to 
gaucho methods of travel, five horses to a man, a l^erd 
of horned cattle for food and nothing more, for months 
together. 

A sportsman’s veins must throb as he reads Mr. 
Prichard’s volume, for it Is one long tale of hunting 
exploits ; but one must applaud the author for killing 
for food alone, and not for gratification of the love 
of slaughter. Of large game, the guanaco proved to be 
most abundnt, but bird life was myriad. Altitude seems 
to make no difference to that representative of the camel 
species, tfl^ guanaco , he thrives equally at sea-level 
and, in great herds, at an elevation of from 10,000 to 
13,000 f^t among the Bolivian and Peruvian Andes, 
Almost rivalling the condor in this respect. 

Here and there, the author makes an interesting 
remark upon the emet <4 his surroundings on the mind ; 
farther you petietir|te ipto Patagonia, the more Us 
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horses, sheep and 

other cattle— then Patagonia will be civilised. 

G E. Church. 


THE GEOGRAPHY OF NOR^ff-WEST 
EUROPE.^ 

I N this second volume on Europe in the new issue of 
Stanford’s ' Compendium,” the chief place is given 
to the British Isles. Chapters on Belgium, the Nether- 
I lands, the Grand Duchy of Luxemburg, Scandinavia, 

I Denmark and Iceland occupy about a quarter of the 
I volume, and contain descriptions of the physical features 
I of these countries, with brief references to the geology, 

' and accounts of the climate, the agricultural, mining and 
other industries, the ethnology, and of the changes in- 
troduced by man, notably in the Netherlands. These 
subjects are necessarily dealt with far Less fully than in 
the case of the Bntish Isles. 

I The chief aim of the work is to show *^hOw^ geo- 
! graphical conditions have affected the course of history 
I Hence it is needful 10 gather the lessons which 'geology 
< teaches, and in dealing with our country the author 

I I ''SUnfprd'i ComMiwIium of O^ogriphy and Travef" (ik# iMue)— * 
Europ*. Yol. U. Tha Notih'Wui. By O. G. U.A 

j Pp. MvlU + 741.'' (London : Edward Sliuifoiaf iqm.) Pfioq tsa 
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enters rather fully into the main geological and topo- | 
graphic features, and if his account is somewhat 
rambling, it has evidently been prepared with pains, i 
Thus we learn how the geological formations have in- | 
tfluenced the physical features, the mineral wealth and | 
the soils, and have determined the development of ' 
industries and of population. I 

The reader, however, must be warned not to take i 
everything he reads as sound geological doctrine Thus I 

! on p. 7^), “It IS estimated that in comparatively recent ! 
post-Mioccne) times the higher peaks of Britain were 
aoout 3000 feet higher than they are now above the 
present sea-level, and as the sea-level of these times 
relatively to this portion of the land was 3000 feet lower j 
than It IS now, the absolute elevation of those higher 
peaks must then have been about 9000-10,000 feet” 
There are probably few geologists who would support 1 
this statement. I 

Moreover (on p 81), it is not right to say that in the 1 
lake district "the ancient stratified rocks of 
Cambrian or Silurian age’’ are extensively 
covered with volcanic deposits, the fact being 
that the Skiddaw slates are overlain by the 
Volcanic senes of Borrowdale, which is an 
important member of the Lower Silurian or 
Ordovician system 

On p. 98, we read that the chalk with dints 
IS for the most part ** a lower zone than the 
chalk without dints,” whereas the reverse is 
usually the case. The same remark applies 
to a paragraph on p. 116, wherein it is stated 
that “ the difficulty of obtaining water re- 
tarded the spread of London northwards over 
the London Clay and Boulder-clay in the 
direction of Islington, Highbury, &c,, until 
water was conveyed there by pipes, while 
sands and gravels in the north-west allowed 
of an early extension of the suburbs towards 
Hampstead.” 

As a matter of fact, Islington is on gravel, 
and although the old village of Hampstead is 
on Bagshot Sand, which locally yields springs, 
the large area of London Clay north and 
north-west of the Marylebone Road was long 
thinly populated in the districts now known 
as Camden Town, Kentish Town, St. John's 
Wood and Kilbum In Middlesex, the 
Boulder-clay does not occur south of 
Finchley. 

After the general geological account of 
England and Wales, a chapter of twenty 
pages is given to the volcanic phenomena 
of the British Isles, based on Sir Archibald 
Geikie’s ** Ancient Volcanoes of Great Britain,” as duly 
acknowledged Interesting as this subject is, it appears 
hardly to require separate treatment in a work intended 
as a "Compendium of Geography and Travel.” Curiously 
enough, no mention is made of the Cuillin Hills of Skye, 
the roughest mountain group in Britain, and one which 
especially tempts the rock-climber. 

We pass on to chapters having special reference to 
England and Wales, and dealing with the climate, rivers 
and lakes, and the inhabitants from Palsohthic times to 
the present day. There is only a brief reference to 
modern views on the origin of rivers, but we find much 
interesting matter of all sorts^ with statistics where 
needful and references to authorities. 

English ^riculture, with an account of the open-field 
system, mining and smelting, manufactures and commerce, 
and the political situation from “Domesday to 1800” 
are dealt with in separate chapters. Consequently we 
are led back again to early English and Roman times 
when readiiig of land customs and lead mining , while 
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coal-mining, dealt with briefly in earlier chapters, is also 
touched on as regards its history, and again dealt with 
from a statistical point of view in the subsequent chapter 
on the nineteenth century A certain amount of repeti- 
tion can hardly be avoided The sites of villages as 
dependent on geological conditions, mainly on watcr- 
supply, are discussed briefly in the geological chapters. 
Later on, there is a chapter devoted to the chief towns 
their history and growth. Thence we pass on to local, 
government, with which the account of England and 
Wales terminates In this last chapter, it is interesting 
to read of the utilisation of Carrington Moss and Chat 
Moss lor the town refuse of Manchester, and we believe 
that the value of the Carrington estate has been increased 
to the extent of 35,000/, 

Scotland and Ireland are dealt with less fully, but the 
same general subjects are discussed, including High- 
landers and Lowlanders, mineral products (with a mention 
of the many old bloomenes), Scottish agriculture, the 


growth of towns, &r With reference to Ireland, there is 
a chapter on the Irish land question, the causes of 
Ireland's decay, and possibilities for the future. It is 
concluded that much may be done if hereditary sloth be 
shaken off and industrial knowledge be acquired. 

British dependencies in Europe, including the Isle of 
Man, the Channel Islands and Malta, are disposed of in 
five pages. The Orkney and Shetland Isles, though not 
mentioned m the^ndex, ^re briefly referred to. St Kilda 
IS not noted, The index is niot all that could be desired. 
Thus, no reference is given to coal, chalk, geology or Old 
Red Sandstone, while Weybourn Crag and Wadhurst 
Clay are indexed. 

Despite the few criticisms \ve have ventured to make, 
we can eommend the work as containing a very large 
amount of useful and interesting information, pleasantly 
written, on what may be termed the geographical history 
of north-western Europe, and of the British Islands in 
particular 

It IS well printed, and illustrated with two geological 
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and fourtm other maps. There are also ^iphty-six Xhxt 
illustratioiis, mostly of towns and of strikincr physical 
features. By the courtesy of the publishers, we are 
enabled to give one of the illustrations. 


BRITISH FORESTRY, 

H £ recommendations in the report which has just 
been issued by the committee appointed by the 
President of the Board of Agriculture ** to inquire into 
and report upon British forestry ” follow very much the 
trend of the opinions that have in recent years been 
expressed in Nature and elsewhere. As was expected 
from the terms of the reference to the committee — ** to 
consider whether any measures might with advantage 
be taken, either by the provision of further educational 
facilities or otherwise,” to improve and encourage the 
“position and prospects of forestry” — the report deals^ 
chiefly with the root-matter of the forestry question — 
education To such an extent is this the case that other 
elements of the forestry problem in Britain, such as the 
incidence of rates, the taxes upon timber transport, 
inequality m the levying of estate duty and the game 
question, are treated as minor considerations. 

The report recognises the different classes requiring 
education in the country— landlords, land-agents ana 
wood-foresters. In the forefront of the recommendations, 
the committee places the acquisition by the State of “ two 
areas for practical demonstration,” “ one in England and 
the other in Scotland, of not less than 2000 acres, if 
possible, nor over 10,000 acres in each case," to furnish 
an object-lesson and to serve as areas of instruction for 
wprking foresters. They also recommend that forestry 
should be a subject of instruction at Oxford and Cam- 
bridge as it is at Edinburgh, and that example-plots of 
100-200 acres in extent should be formed in the vicinity 
of these universities for the illustration of forestry teach- 
ing, and in this connection they also express the opinion 
that the forestry department of Coopers Hill should be 
transferred to a university centre. Forestry should also, 
they recommend, be a subject of study in the curricula 
of all agricultural colleges, and the teaching of forestry 
by county councils is recommended. 

The whole tenour of the report is sound, although 
timidity and want of grasp might be indicated in several 

S laces, and it is satisfactory that the President of the 
loard of Agnculture has now in his hands a statement 
showing the main lines upon which, in the opinion of 
those who have given their attention to the subject, the 
forestry of this country may be improved. It remains to 
be seen whether any action will follow upon the report. 


HOTES. 

It ii with deep regret that we announce the death of Sir 
George Gabnel Stokea, Bart , F.R.S., at Cambridge on Sunday 
Ibbi, at eighty^hree yean of age. By direction of the pre- 
sident, the ordinary meeting of the Royal Society announced 
for Lo-day will, out of respect for his memory, not be held. 
We believe that repreaentativea of all the ^entiGc organisa- 
tions with which Sir George Stokea was connected will attend 
he funeral at Cambridge to-day. 

Wr regret to ^e the announcement of the death of the Rev. 
Norman Macleod Ferrers, k^R.S., maater of Gonville and 
Caiui College, Cambridge, in hia seventy-fourth year. 
Dr. Ferrers graduated in 185 1 as senior wrangler and Smith's 
prizeman. Ha was the authat of leveial maibematical treatises, 
ineludiog one on iriKneai codSdlnaies and another oh spherical 
harmonics. He was appointed master of hli college in kBBo, 
and wAs eUAted a lellow of the Royal Society in 1877. 
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It la reported that the Lick Observatory has received froiD 
the Carnegie Institution a grant of 800/. 

The annual meetings of the Institution of NsvaJ Architects- 
will he held on Wednesday, April I, and the two following 
days at the Society of Arts, London 1 W^C. The Earl oF 
Glasgow, president, will occupy the chair. 

Mr. Henry Phipps, who is now travelling in Indlai has- 
glven Lord Curzon the sum of aooo/. to be devoted to na 
object of practical benefit or scientific research promising to be 
of enduring good to India. 

The T$mes correspondent at Rome statea that on January 30 
the Chamber of Deputies unanimously passed a vote of con- 
gratulation and thanks to Mr. Marconi for the great services- 
he had rendered to the world and the glory he had won for hia 
country, Italy. ^ ^ „ 

The annual meeting of the Society Protection of 

Birds will be held on Tuesday^ 'ro, at ihe West- 

minster Palace Hotel, Victoria 'Srieet, London, S.W. The 
chair will be taken at 3 p.m. by His Grace the Duke of Bed- 
ford, K.G. 

Ir was hoped that Gilbert White's house, *' The Wakes," at 
Selborne, Hants, and the grounds of thirty acres, would be 
secured by the nation as a memorial to the famous naturalist. 
Announcement has, however, just been made that the property 
has been purchased by Mr Andrew Fears. 

Tub International Congress of Historical Science will be held 
in Rome on April 2-9, 1903 Among the eight sections Is one 
of history of ihe mathematical, physical, natural and medical 
sciences. Communications should be addressed to Ibe secre- 
tary, Via del Collegio Romano, 26, Rome, 

The great electric generating plant at Niagara Falls was- 
desiroycd by fire on the night of January 30, The corre- 
spondent of the Standard says the fire was caused by lightning, 
which struck a cable with defective insulation. The short 
circuit thus caused resulted in the explosion of one of the big 
transformers in the electric power-house operated by the Falla 

According to a Reuter message from St. Petersburg, the 
total number of deaths caused by the earthquake at Andijan on 
December 16 last was io,ooq. Nearly every day, subterranean 
tremblings of varying intensity are still felt at Andijan ; on 
January 19 and 20 there were violent shocks, and at Uzgent, 
some ninety kilometres to the east of Andijan, cracks appeared 
in the walls of the houses. 

Dr. Henry Woodward, F.R.S., has be^ re elected 
president of the Royal Microscopical Society, Two visits of 
members of the Society to the Natural History Museum, South 
Kensington, have been arranged. The first will be on 
February 14 at 2 p.m., and the party will be conducted by Dr. 
H. Woodward ; the second visit will take place on March 14, 
when Mr. W. Carruthers, F.R.S., will act as conductor. 

A Reuter message from Bologna announces that Prof. 
Tiizoni, who recently presented to the Royal Academy of 
Science a report containing the results obtained from the use of 
a serum which he has discovered for the cure of piMumonia, 
States that his discovery is, so far, of purely scientific interest. 
Prof. Tiezoni has obtained BaiiiTactory results from experiments 
with tlie serum on animals. Experiments have been also made 
with the serum in a hospital at Rome with excellent resulta 

Frof, Sirodot, whose death was annouqced In a recent 
numba, was professor in the Faculty of Science at Rennes for 
msny years. Referring to bis cantribatloDs lo science in an 
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THE LATE LORD LILFORD 
Lord Lilford on Rird^ Bein^ a Collection of Informal 
and Unpublished Writings by the late President of 
the British Ornithologists' Union With contributed 
Papers upon Falconry and Otter Hunting, his favourite 
Sports, Edited by Aubys Trevor Battye, M A , F.L S , 
d:c , Member of the British Ornithologists' Union, 
and illustrated by Archibald Thorburn. Pp xvii + 
312. (London. Hutchinson and Co.. 1903) Price 
l6r. net 

Lord Ltiford Thomas Littleton, Fourth Baron, F Z.S., 
President of the British Ornithologists’ Union A 
Memoir by his Sister With an Introduction by the 
Bishop of London. Illustrations by Thorburn and 
Others, and a Portrait in Photogravure. (London . 
Smith, Elder and Co., 1900 ) 

T he figure of the late President of the British 
Ornithologists’ Union, one 01 the earliest sup- 
porters of the Idis^ seen as sketched uncon sc. ously 
by himself in the extracts from private correspondence 
and diaries given in Mr Trevor B ittye’s beautifully got up 
and illustrated volume, and in the memoir published a 
little earlier by a sister, is very attractive and very 
pathetic— the bodily presentment of the fascination of 
wild nature triumphant over pain 

Lord Lilford'4 life is the story of *‘a buoyant and 
vigorous nature, slowly cut off by the inexorable trammels 
of physical disability from what it most keenly enjoyed, 
the opportunity of personal observation m a large sphere, 
the delight of new impressions, the large sympathy with 
a perpetually increasing world of nature and man," 
but retaining to Che end the lightheartedness and 
kindly consideration for others, and the absorbing 
interest in bird and beast which distinguished him as a 
boy. 

The words quoted above in inverted commas are 
taken from Bishop Creighton’s introduction to Mrs. 
Drewitt’s book. 

The prematurely old man, crippled with gout, who 
hopes It may clear up in the afternoon that he may be 
wheeled out to see a new consignment of owls just 
arrived from Finland, and writes from his sick room to a 
ffiend who had been near a rock reputed to be the home 
of a reptile to be found nowhere else, without having 
been able to land, " I would have seen those lizards or 
known the reason why," is the child who, half-a-century 
before, had begged his mother to let him bring home 
in a band-boa a lizard caught at Holland House, where 
they had been calling, and had jumped up from his first 
whipping for some infantine offence with “ It didn’t hurt 
very much I Look ! There is a brown owl flying by I ” 

In our ashes live their wonted fires " 

Like Edward, the Banff shoemaker-^his counterpart 
in a humbler sphere — Lord Lilford was a born naturalist. 
The two men — wide as they stood apart on the social 
laddef-^bad much beside a Christian name in common. 

NO. 1^36, VOL. 67] 


The “ ruling passion ” which made the ragged urchin 
Tom Edwards carry the wasp’s nest to school tied up in 
his shirt and earned him many " skelpings ’’ for frighten- 
ing his mother and her neighbours by bringing home 
"puddocks," horse-leeches and other "venomous 
critters" was the same that led Tom I'owys to smuggle 
little bitterns into his Harrow study and brought tears 
into the eyes of the "Irish Slavey’’ in Half Moon 
Street when the armadillos brought home in a four- 
wheeled cab by the gentleman lodger — “scaly beasts 
killed her cat. 

A new or rare bird had the same magic power on 
both. The sight could charm the one into unconscious- 
ness of gout and helplessness, and make the other forget 
the pinch of hunger and empty pockets. 

It is for Its aviaries that Lilford Hall is best known to 
readers of N \ture Qf these— at one time among the 
most extensive and best cared for in England, perhaps 
in Europe — a very interesting description is given in a 
presidential address to the Northamptonshire Field Club 
delivered by the owner in 1894 and now reprinted in Kfr 
Trevor Battye’s book. 

Like most carefully thought-out things, they were of 
slow growth Lord Lilford had kept birds from child- 
hood, and in Christ Church days was already able to 
send Prof. Newton an imposing list of his possessions. 
But It was not until later that he began collecting in 
earnest 

" I have only gone m for a large and serious col- 
lection," he^ wrote the year before his death in a" 
touchingly apologetic letter to a lady who had ap- 
parently expressed her views on keeping birds in 
confinement, " since I became crippled and, therefore, 
could not see birds elsewhere than at home" 

He was always ready to giv£ from his stock to help 
the acclimatisation of a new or reestablishment of a van- 
ishing bird 

In 1872, he wrote to Lord Walsingham, at the time 
personally unknown to him, offering a present of twenty 
brace of Virginian colms to be turned out at Merton, 
where, as he thought, the country should exactly suit 
them. A few years later, at first one, and after that a 
second, hen great bustard was sent to the same neigh- 
bourhood in the hope of inducing a fine old cock who 
bad appeared on a fen near Thetford to set up house 
again in an old favourite home of the family. Unluckily, 
the experiment was not successful 

“When the great bustard honoured me with its visit,'' 
writes Mr Upcher, on whose property the bird had 
established itself, " Lilford, in his desire to reestablish 
them in the country, sent me a female from his aviaries 
I kept a man watching night and day lest some conscience- 
less collector should come on the prowl He reported 
that they seemed to get quite fond of one another 
and he verily believed almou touched Then, alas I 
came an out-of season snowstorm and the poor hen 
succumbed. Lilford, in his generosity, sent another lady, 
but my lord did not approve of the change and departed, 
getting safely out of the country." 

On almost every page 01 Lord Lilford's notes are to be 
found texts on which sermons on natural histdry might be 
written But these and the journals of yachting trips 
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and ornithological ramblaa on the plains and mountains 
of Spain or among Mediterranaan islandsi full as they 
are of pleasant suggestions, and other matters of equal 
interest — his views on protective legislation, among 
othe ra — must be lef^ unnoticed, if only to leave a corner 
for the charming little word pictures painted for the 
guidance of Mr. Thorbum when drawing the pictures 
for Lord Lilford's last beautiful work, “ Coloured Figures 
of the British Blrds.^' 

Mooumentum fere perennius.” 

The following are specimens taken at random All 
are equally good. 

The first IS for the picture of the storm petrel, the 
second for the puffin. 

" It would perhaps be best lo make him skimming the 
water with legs at their full length and toes extended ; 
in fact, running on the water with wings extended. 
What 1 want to try to get is the very striking cfiTect of 
these little black birds against a deep blue ocean sea 
and foam.” 

"A group in full summer dress on steep slope of short 
turf over sea. Cliff honeycombed with burrows— rabbits, 
sea pinks. '' 

The only objection to be taken to Mr Trevor Battye’s 
work as editor of Lord Lilford’s papers, which is 
excellently done, is that his book is rather too patch- 
worky to be read smoothly as a whole The fault, if 
fault it IS, is, perhaps, in view of the nature of his 
.inaleriaU, one which could not ha\e been altogether 
avoided. 

A book of extracts, however carefully chosen, ix like 
the kinematograph. Unless very skilfully managed, 
the effect is apt to be a little spoilt by jolts and Jerks as 
the moving pictures succeed one another. Mr. Trevor 
Battye, some readers may think, has gone out of his way 
to drop pebbles into the machinery by inserting, as 
integral parts of the book, articles on hawking and on 
otter hunting by other pens, between two sections of 
Lord Lilford's own writing, to neither of which has 
either article any special relation. 

That both papers are charming in themselves and well 
worth reading does not necessarily imply that they are 
good where they appear. Dirt, as someone once de- 
fined it, IS “good matter misplaced" ; but none the less 
It IS better away ^ 

Another small criticism, to satisfy Mr. Trevor Battye 
that all he has wrilten has been thought worth reading 
carefully. On p. 144, he says Lord Lilford's preference 
for wild pheasants was owing to “ the instinctive and 
umportsmanlike shrinking from the idea of the non- 
natural culture of the pheasant.” I5 not sportsmanlike 
the word he had intended to write ^ 

One good story, which, as Lord Lilford tells us, 
“ amused '' him “ vastly at the time,” and this rambling 
notice must end. A visitor to Lilford, who evidently 
(oolc B^eat interest in the birds, was just leaving when 
be suiH^ly turned to his conductor and said, “By the 
way, Am in the paper some time ago that Lord Lilford 
bad a very long price for an egg of the great auk. 
I tru^thnt he was successful in hatching it ? " 

Mr. Thbrhum’s pictures are, as usual, delightful. 

T. Diqby Pigott. 
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THE PRIHCIt^LES OF TEACHING. 
Principles of Class Teaching. By J. J. Findlay, M,A., 

Head Master of the Cardiff Intermediate School for 

Boys. Pp xxxvi + 442. (London: Macmillan and 

Co, Ltd., 1902.) Price ss. 

r T is a wholesome sign of our limes that so many 
a attempts are being made by experts in education to 
find a scientific basis for the procedure and organisation 
of schools. Within the teacher's profession, and outside 
of it, there is a growing conviction that education is a 
science and not merely an art or even a fine art, but that 
Us practitioners are bound to investigate ihe rationale of 
their methods, and the philosophy which underlies and 
justifies all really effective rules of practice. Mr. 
Findlay's book is an honest and successful effort in this 
direction. He has somewhat need)jS^y^ as we think, 
restricted the aim and the posut^e' usefulness of his 
work by calling it the “ P^nclples of Class Teaching,” 
Teaching in a class is, afler all, leaching under one 
particular set of conditions, whereas the principles of 
teaching, the art of communicating, the relative values 
of dififerent kinds of knowledge, the fitness of certain 
Subjects for scholars at different stages of development, 
and the influence of different studies and forms of intel- 
lectual discipline on the formation of the tastes and the 
moral character, are matters of large and universal 
interest which Reserve consideration in their relation lo 
teaching underall conceivablecondiiions, whether learners 
are taught in a class or not. To do Mr. Findlay justice, 
these are topics which he has not overlooked, but which 
are handled incidentally and often with considerable 
acumen and judgment in the course of his treatise The 
book is, in fact, what its title professes, and something 
more 

At the outset, the author discussed the consLitulion 01 
a class and the number which should be found in it. He 
says that 

“A teacher of experience will usually be willing to 
handle a class of thirty pupils, if the thirty are fairly 
equal in attainments ; he would be unwilling to go up to 
forty or to fall below twenty.” 

But, in fact, no such general rule as this is of much 
practical value. The number of Scholars in a class 
should depend largely on the nature of the subject to be 
taught. For a construing lesson, for one in which con- 
stant appeal is needed to individual scholars and for 
close intdlectual intercourse between teacher and taught, 
the number should be small ; while for certain forms of 
collective teaching, for demonstrations, for music lessons, 
for the use of pictorial or other illustrations, for lelliog a 
story and for moral and hortative lessons, in which what 
David Stow called the “ sympathy of numbers" has to 
be invoked, the numbers in a class might well be larger. 
But, as Mr. Findlay justly says . — 

“ The unit in education is not the school or the class, 
but the single pupil However fruitful it may be to 
discuss the ' psychology of the crowd/ whether in school 
or in the streets, the value of the study depends upon our 
previous acquaintance with single individuals." 

The most serviceable and suggestive part of the book 
(I that which deals with the curriculum of instruction in 
schools of difficrenr types, from the kindergarten to I be 
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htgh school and the college. Except that the author has 
burdened himieir needlesdy with the Herbartiaii termts- 
ology, which often tends to obscure what for plain and 
uninitiated readers might easily hive been treated more 
simply, there IS little but praise to be given to the manner 
m which the book discusses in detail the n imerous topics 
which come under review. For example, in treating of 
eirly and infant education, Mr Findlay analyses with 
much ingenuity and force the true meaning of Frobers 
teaching, and helps the reader to distinguish between 
the essential verity which underlies that teaching and 
the travesty of it, which too often satishes the merely 
mechanical kindergarten instructor He shows that 

"The final value of Frobel, as of his master Pestalozzi* 
IS to be found rather in the spirit of his work than in the 
particular devices he employed." Instead/' he says, 
"of the tedious and useless paper-folding ‘occupations/ 
which are a part of the Frdbel fetish, we may find it 
possible even with little children to cultivate the decora- 
tive art ; they may trace the snowdrop pattern on dannel 
or cardboard, and then cut it out to stitch or paste on to 
darker material serving thus as a rug or tablecloth to 
please mother at home, as something of service to her 
Taste on the teacher’s pirt quickly develops appreciation 
for simple forms of beauiy " 

In like manner, this book shows how easy it is for 
even the best theories of enthusiasts to degenerate into 
fornnalisni and pedantry, unless the nature of child life and 
the possibilities of intellectual development are looked 
at with fresh eyes, and unless teachers can emancipate 
themselves from traditional methods This is well illus- 
trated by the chapters in which the claims of the 
humanities are e>camined both in their relation to later 
childhood and to more advance 1 stages of progress At 
first, “ Robinson Grume " and the “Odyssey," “Tales of 
Greek Mythology/' the story of Joseph and his brethren 
and that of King Alfred are cited as examples of narra- 
tives which are likely to touch the imagination and 
arouse the sympathy of the learner none the less because 
they are remote from his present environment and 
experience. They 

" bring family relations into prominence Odysseus 
never f^orgets Ithaca , the tragedy of Joseph’s life centres 
round his father’s home The child is still a home bird, 
and in the humanities, above all, this sentiment must find 
a place right through into boyhood ’’ 

On the subject of teaching science, Mr Findlay rightly 
insists on the importance of such preliminary training as 
may awaken the faculty of observation and kindle in the 
pupil an interest in the phenomena of the visible world 
before proceeding to the technicalities of science as 
generally understood in schools The true scope and 
meaning of “Nature-study" as a means of giving the 
basis of ideas and experience on which formal lessons on 
science may hereafter be wisely built are thought out and 
explained with much care 

Throughout the book, the author shows himself to be 
a faithful disciple of Herbart, and enforces in various 
ways the need of kindling interest and securing the co- 
operation of the scholars in the business of learning 

“TJie child is supremely an active being, and it must 
be the teacher's care, not only to ptovide suitable material 
for thought, but for action. Hence, in our scheme of a 
curriculum we shall recognise the arts and occupations 
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of the young in drawing, m music, m games, in manual 
training, as worthy to take rank side by side with those 
branches of knowledge which, since the Renaissance, 
have sought to usurp the whole field In so doing, we 
shall be simply reverting to the older and more generous 
method of the Greeks." 

Space forbids further detailed reference to the ways in 
which the author has sought to illuminate the path of 
the teacher and to define his aims There are some 
disputable propositions in the book, and good teachers 
will not be unanimous in approval of all the methods 
recommended. But it will suffice here to say that the 
author's effort to find a rational explanation of the best 
practical and professional rules has been successful and 
that the book will take rank among the most thoughtful 
contributions to educational science which have appeared 
in recent years j, G F 


A WORK ON SURVEYING. 

Surveying., as Practised by Civil Enj^tfteers and Sur- 
veyors., Imluding the Setiin^-out of Works for Con- 
strue Hon and StifVeys Abroad., with Examples taken 
from Ai-lual Practice By John Whilelaw, jun. 
Hp xiv+516 (London Crosby Lockwood and Son, 
1902 ) 

T his book cannot be considered altogether salis- 
faclory or as fulfilling the purpose the author 
proposes to himself. One gathers from the short pieface 
that it IS his intention to present a useful text-book of 
principles and methods for students, as well as a guide 
to ihe actual practice of surveyors and civil engineers in 
the various branches of surveying This is a sufficiently 
ambitious programme, and for its successful accomplish- 
ment It demands, not only a practical training in the 
field, but some facility of mathematical manipulation, 
since there must be constant reference, not only to the 
methods and details of actual measurement required for 
various practical purposes, but to the theory of instru- 
ments, the application of the theory of errors, 
geodetic problems and the principles involved in hydro- 
graphic surveying 

Up to a certain point, we have the greatest confidence 
in our author Wherever he is describing woik of which 
he has had actual experience, he is a welcome guide In 
various commercial undertakings, such as the preparation 
for railroads, or waterworks, there is abundant evidence 
that his work,is competent and trustworthy , but to write 
a book on the lines proposed, more is needed than 
familiarity with practical surveying withm a limned area. 
One begins to lose confidence when he reads what the 
author calls the theory of the sextant, but which is 
limited to the demonstration of an elementary propo- 
sition in geometrical optics It is true, at a later stage 
the author gives rules for the practical adjustment of the 
sextant, but such ordinary matters as the errors pro- 
duced by a prismatic form of the index glass, or by the 
inclination of the index or horizon glass are either 
entirely ignored or not brought before the student with 
the necessary detail 

This confidence sinks still lower when we get a rule 
for the determination of the probable error from two 
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observations only. OAe fools that the theory of errors 
has not been grasped with a coin|dete mastery. After 
glancing at such uncomfortable-looking formulae as 
BC ^ tan (BA,C + O'ooooS^d) and wondering whether 
there is any advsuntage in such forms of expression as 
COB. of co-decpt in plaoO of the more familiar Sin. dec., 
we turn to the section on longitude determinatioi^ to 
learn how the method is practised by civil engineers and 
surveyors. And in this chapter one learns some strange 
thinga It does not appear to be at all necessary to take 
into account the parallax of the moon in the method by 
lunar distances, and the problem of clearing the 
distance,'' a problem fraught with much pain and anxiety 
to many^ does not seem to trouble engineers and sur- 
veyors. Similarly, the longitude by lunar occultaiions is 
treated with equal lightness and brevity. We are told 
that Che Greenwich mean times of the occultations of 
lixed stars by the moon are 'given in the Nauiica! 
Almanac for both immersion and emersion, and that by 
applying the approximate longitude in time, the approxi- 
mate local mean time of the occulcation may be found, 
aod the observer will know approximately when to begin 
to observe. We recommend the two or three pages of 
explanation of the section “Elements of Occultation" 
given at the end of the Nautical Almanac to the author’s 
attention, j 

These remarks are not made in any unkind spirit, but, 
if possible, to warn the sludent to what extent he may 
trust his author. We can readily believe that with his 
chain and his theodolite, the writer of the book has done, 
and will continue to do, good work, and if he had been 
content to describe accurately what he knew thoroughly, 
he would have given us a valuable practical treatise. 
But he has ventured on subjects of which his experience 
has not qualified him to treat, and in these directions we 
can neither follow him with satisfaction nor unreservedly 
recommend his book to the careful study of the large 
class of students who might have profited by it. 

W. E. P. 


PRO TOZOA N NA TURA L HIS TOR K. 

Faum Infusorunn§ des Eaux stagnanUs des Environs 
d€ Genh/e. Par Dr. Jean Roux, Assistant au Labora- 
toire de Zoologie de I'Universit^ de Geneve, Pp. 148 ; 
8 plates. (Geneve - H Kundig, 1901.) 

Fay Hi Rhizopodiqut dn Bassin du Liman. Par Dr, 
Eugene Penard. Pp. 7^4 (Geneve: H. Kundig, 
1902.) 

T he systematic study of the natural history of the 
Protozoa in past years has, in general, lagged far 
behind that of the bighdr groups of animals. In large 
part, no doubt, this has been due to technical di6ftculties 
of collection and examination, but it has resulted also 
from a delay in recognition of the fact that the same 
problems^of species andfbf their geographical distribu- 
tion whicb have stimi||ited and directed the detailed 
study Metazoan natural history for so many years 
have equivalent applicability and interest among the 
Protozoa. The brilliant labours of Ehrenberg,^ however, 
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.who concemied himseir largely with the local distribution 
of Protozoan forms, and the later work oj^ BUtschli) have 
been inci^slngly fruitful. The conception by Biitschli 
of the cosmopolitanism" of the Protozoa has been sup- 
ported by the results of numerous workers in various 
countries and continents, and found its fullest sanction in 
the studies of SchewiakofT during his voyage round the 
world. SchewiakofT, indeed, by showing in how large a 
proportion the Protozoan species already well kxkown in 
Europe were spread through other continents, opened 
the most attractive field for the study of the problem of 
species among the unicellular animals 
The two valuable monographs we now owe to Drs. 
Roux and Penard will rank high among the later con- 
tributions to the Protozoan natural history. Concerned as 
they are with the exact description 4f a purely local 
fauna, they may be considered to be in a sense comple- 
mentary to the extensive researches of SchewiakofT — 
they have a value which is intensive, rather. With the 
general idea of Protozoan ubiquity and specific “ cosmo- 
politanism” well grounded, we may hope that by the 
sufficient accumulation of exact local studies, and per- 
haps in no other way, we may eventually see unravelled 
the intricate relationships of nutritive conditions and of 
the environment in general, not only to secondary body 
characters, but to the processes of fission and its secon- 
dary developments, which determine to so large a degree 
the life-histories of the Protozoa Not the morphologist 
alone, but the physiologist too, will welcome the advances 
of our knowledge in this direction, for the latter must 
hope to gain a widely increased outlook upon the 
significance and origin of many cellular processes by 
the determination of the phylogenetic relationships 
among groups of Protozoa. 

Dr. Jean Roux has collected, identified and described 
m detail the species of Infusoria occurring in the stagnant 
waters, in pools, marshes and basins m the neighbour- 
hood of Geneva His work gives fresh verification, ii 
any were required, to the very generalised distribution of 
Protozoa throughout the world, for he has already found 
in his own district three fifths of all the forms of non- 
marine Infusoria which have been described for other 
countries His arrangement of the species follows 
Dutschli’s classification, except in the order Holotricha, 
in which the divisions of SchewiakofT are adopted. 
Very complete systematic descriptions are given of every 
form, the arrangement and shape of its organs, its 
characteristic movements, and, in most cases, its normal 
habitat and mode of nutrition, 

The text is illustrated by well executed coloured plates, 
which give figures, drawn by the author, of about 170 
species. Some iDteresting points are raised by Dr, Roux 
in connection with the seasonal changes *of population 
among the Infusoria. Statistical inquiry has shown fhat 
the population of a given species exhibits maxima and 
minima of seasonal incidence. In general, a maximal 
population is found both in spring and autumn, a fact 
^ which has not yet received adequate explanation. These 
two maxima may be real \ they may be due to increased 
reproductive activity both in preparation for, and in con- 
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fliBqaeocQ of* the encystment or qu^ude of the winter, 
of they mey result from an improved food supply de- 
pendent upon similar seasonal maxima in the popula- 
tion of Algce and Diatoms. The maxima, on the other 
hand, may be only apparent, and exhibited relatively 
only to a summer minimum which may bs supposed to 
coincide with the maximal development of the natural 
enemies of the Infusoria, such as the crustacean Cyclops 
and the like. These difficulties of explanation may be 
taken to represent only one set out of many problems in 
natural history which the systematic study of these 
lowly forms is likely to suggest. 

The appearance of Dr. Penard’s companion mono- 
graph upon the Rhizopod forms of the same locality is 
very aptly timed. It contains the results of his laborious 
researches into the very numerous and often ill-defined 
species of this large group, with the fullest systematic 
descriptions of their structure and habits, and it is 
abundantly illustrated throughout with accurate drawings. 
The author has not included among the Rhizopoda the 
group Heliozoa, generally, but not very suitably, associated 
with them* Dr. Penard has already published studies 
of the Rhizopoda he has found elsewhere in Europe and 
in North America, and it is signiBcant, in connection 
with what has been said above, that in his collections of 
purely local forms in the Genevan district he finds 
represented no less than 92 per cent of the species 
which have been described for the whole world, although 
he has added a few hitherto undesenbed species to the 
list. In this estimate, he does not include, it should be 
said, those forms of the Amoeba class which are entirely 
devoid of skeleton and less easily defined or identifi- 
able. The volume contains a large bibliography, and 
indices both to the subject-matter and to the species 
described, 

In addition to the systematic description of the 
Rhizopod fauna, Dr Penard gives a series of separate 
essays upon special points of interest in their general 
morphology and behaviour— he deals with their growth, 
the skeleton and its appendages, with the plasma, its 
inclusions and pseudopodia, the nucleus, the contractile 
vacuole, and finally with general questions of geo- 
graphical distribution, reproduction and hybndity. The 
most important variations of the shape and disposition 
of the nucleus throughout the group are described and 
figured, and these are strikingly numerous and diversified. 
The author does not, however, give any systematic account 
of the distribution within the Rhizopoda of the chief 
Protozoah types of nuclear division. It has already been 
shown by Schewiakofif and others that complexity in the 
proem of karyokmecic nuclear division is by no means 
exhibited only by the more highly organised forms among 
the Protozoa, and a good deal of light might be expected 
tu be thrown upon the relationships between cellular 
elaboration and the karyokinetic figure by a systematic 
^mrnatlon of the nuclear behaviour throughout the 
species of one group. Much no doubt remains to be 
don^, but Df* Roux and Dr. Penard are to be congratu- 
lated alike upon very notable achievements of skill and 
industry. i'Ueir labours have borne fruit already, and 
will loijig, lyeMieve, reuiain profitable to fellow- workers 
* in the snipli.lleld. 
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A NEW ATLAS OF TlfE ATLANTIC OCEAN. 
Atlantische Oztan, Em Allas von 39 Karten, die 
physikalischen Verhaltnisse und die Verkehrs-strassen 
darstellend. Zweite Auflage. Herausgegeben von 
der Direktion, Deutsche Seewarte (Hamburg- L. 
Fnederichsen und Co, 1902.) 

T owards the end of the year 1898, the Deutsche 
Seewarte published the second edition of its 
well-known Segelhandbuch ” for the Atlantic Ocean, 
but It was regretted at the tune by the director, Prof. 
Neumayer, that a new edition of the alias was not forth- 
coming. There were, however, very good grounds for 
Its non appearance, since it was considered that there 
was not sufficient new material available to make it 
worth while undertaking such a large piece of work. 

During the many years that have now elapsed since 
the first edition of this atlas was published, a very 
considerable amount of valuable information has been 
accumulated, and advantage is now taken to bring the 
atlas up to date and to make it complete and trustworthy 
as regards every piece of information it conveys. 

Among some of the sources of the new data which 
have been embodied in the work is lhat of the valuable 
senes of observations made by the Valdivia Further, 
advantage has been taken of another large piece of work 
which has recently been brought to a conclusion, namely, 
the ten-degree square investigaUon of the North Atlantic ; 
these observations covered a zone extending from 20'* 
to 50° north latitude and stretching from the west ol 
Europe to the east of North America, and they have 
been published recently in no less than nineteen 
volumes 

Another store of valuable data was also ready at 
hand, namely, that which had been collected by the 
Deutsche Seewarte in connection with the Danish 
Meteorological Institute and utilised for making its 
synoptic weather dharts The work also of our own 
Meteorological Office and Hydrographic Department 
has also been usefully employed on many occasions, 
and especially to fill up gaps not covered by German 
observations 

It will be seen lhat there was no lack of good material, 
and Prof Neumayer has so marshalled his facts lhat he 
has been able to present seafaring men am) meteor- 
ologists with a trustworthy series of maps which illus- 
trate oiir present knowledge of the mean physical and 
hydrographical conditions of this important region of the 
world 

The thirty nine maps lhat compose this atlas arc 
accompanied by clear explanatory remarks which de- 
scribe their mode of construction and include the 
sources of all the data that are contained m them. 

In a brief notice, it is nqt possible or even necessary to 
describe each of the maps m this atlas, but it will suffice 
to remark that they are arranged, not only to give the 
mean meteorological, hydrographical, &c, condition for 
the year, but the mean, m many cases, for imporiant 
individual months or groups of moiribs. 

Thus, for instance, in the case of b^romeLric pressure, 
we have a chart showing the mean isobars of the 
Allanuc Ocean for the whole year and lour maps for 
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(be lour moatfai Februaryi Mfty, /VuguU and Novembtr, 
and alio mean ndnthJy dnrti if tfaa North Atlantic for 
each month, ibowitig the pressures for every Uve-degiee 
square^ 

Not only do the charts give mrormation on thenumer- 
OU9 meteorological elementa such as temperatuie, wind 
tracks of stormy, rain, &c., but they refer to the depths, 
temperature at diATerent depths, specific gravity, currents, 
&c., of the water in this ocean, the magnetic elements 
for (he year 1902, mean ship routes for two seasons of 
the year, and the distribution and chief hunting grounds 
of the most important species of whales. 

A word further may be said in praise of the reproduc- 
tion of the maps, which are all neatly and distinctly 
coloured, and on scales which are sufficiently large for 
the purposes for which they are intended. 

Both the distinguished director of the Deutsche 
Seewarte and his co-workers are to be congratulated on 
the completion of this important work, and for their 
successful effiirts in bringing before the world in such a 
concise form the results of so many observations. British 
meteorologists and sailors will certainly find this work 
of great utility, and they, like the present writer, will no 
doubt appreciate the service that has been rendered by 
their German confreres at ihe Seewarte 

W. J S. L, 


7iW WANDERINGS OF A NATURALIST, 

A us den Wwderjakren eines Nafurforschers^ Retsen und 
Forschungen in Afrika^ Auen und Amertka^ mh^t 
daran anknupfmden metst omitholo^ischen Stuihen. 
Von Ernst Harterr Pp. xm + 329- (Berlin • Fried- 
lander und Sohn ; London Porter, r9ot'3 ) 

A SHORT lime ago (Nature, voI. Ixiv, p. 249, July 
II, 1901), we called attention to the scientific 
work carried on at the Tnng Museum' and to its excellent 
results as regards the advancement of zoology In 
Noviiates Zoologicae, the organ 0/ that institution, has 
been lately published a senes of articles written by Mr 
Ernst Hartert (one of Mr Rothschild’s staff of naturalists, 
whose name is well known to all zoologists), containing 
an account of the various expeditions which he has made, 
in the intervals of a very busy life, to the tropics of ihre^ 
continents. These articles are reprinted in the volume 
now before us, and are accompanied by some excellent 
illustrations. 

Before noticing this work, we may express some regret 
that Mr. Hartert^did not write it in English, with which 
language, we believe, he is quite as familiar as with his 
native tongue. All educated Germans can read English ; 
but It 13 a fact, we regret to say, that many highly 
educated Englishmen do not read German with facility, 
although they may be able to comprehend its general 
meaning. By Writing ip ^English, we believe, Mr. 
Hanert would have secitted a much larger number of 
readers his interesting narrative. 

Mr. Hartert is so forlhnate as to have visited the 
tropics tlfitAfrica, Asia and America in the course of his 
wandenngs^e feat which we suppose few other naturalists 
^veachiev^. In Aprilf 1885, he left Hamburg as a 
Volunteer zoologist in company with Fle*gel's Niger- 
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Benud Expeditioor to nn aceodnt oT wlikh tka fifst 
section of this work is devoted! From^ Loko, on the 
Benud, a successful Joumay to Solcoto and Kano was 
made across Hausaland,. but the talented Tead^ of the 
expedition lost hit life on the way back and others were 
very sick, Various zoological notes will be found in the 
text of the narrative of this excursion, and special chap- 
ters on the birds of the Cadary Islands and of Hausa- 
land are added. 

In August, 18B7, our author turned his face to a very 
different part of the earth’s surface, and started for Penang 
and Sumatra, with the obje<:t of making entomological 
collections for the late Dr. Richter’s cabinets. The 
journey was subsequently extended to the attractive 
island of Salanga, on the coast of the Malay Peninsula, 
and to the British Protectorate of Perak, where both 
fauna and flora seem to be of the richest and most 
varied character. An account of thesejourneymgs, inter- 
spersed With zoological notes, and of the return home 
through British India occupies the second section of our 
“Naturalist’s Wanderings” Special chapters are de- 
voted to an annotated list of the birds of Deli, m Sumatra, 
where examples of 212 species were met with. In this 
exuberant avifauna, the hornbills, of which no less than 
nine species are enumerated, must form an attractive 
feature. 

In the third section of hiS journal, Mr Hartert takes 
us across the Atlantic, and tells us of Venezuela and its 
islands, which he visited in 1S93, accompanied by his 
wife, who, we have been informed, is an accomplished 
collector of birds and insects. The principal exploit of 
the journey was the complete ornithological exploration 
of the three Dutch Canbbee Islands of Curai^ao, Aruba 
and Bonaire olT the coast of Venezuela, of which very 
little was previously known. Mr. Hartert published his 
account of this excellent piece of work in the /dis foi* 
1893. He now adds many details about his adventures 
and experiences of all kinds. He has come to the con- 
clusion — no doubt correct — that, though many West 
Indian forms are represented in Curasao and “its 
satellites,’’ the greater part of their fauna has been 
acquired from the neighbouring continent. 

In the fourth and concluding section of his volume, the 
author takes us back to Africa, not, however, to the fever- 
stneken banks of the Niger, but to the wholesome 
and charming sea-board of Morocco, which, according 
to Hooker and Ball, will ultimately become one of the finest 
winter- resorts of the Eastern Hemisphere. It is remark- 
able that a fresh and wild land so easily accessible to 
Europeans is not more frequented. Mr. Hartert descants 
fully upon the birds met with m the vicinity of Mazagan, 
whence he crossed the sea to Tenerlffe and relumed 
home by Madeira 

AN ASPIRING GLACIALIST, 

The Cause of the Glacial Period. By H- L. Tnie, M.D. 

Pp. [62. (Ctncmnati : Robert Clarke Company, 1902.) 

G eologists and physicists have bean at their 
wits’ end to discover the cause of the Glacial period. 
They may now cease from cudgelling their brains — Dr. 
True, of McConnelsville, O., has finally solved the mystery. 
The explanation is so simple that all who have meddled 
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with llic quealion mu&t be chagrined to think that a 
solution so obvious should have escaped them. The 
author tells us that when he 

began to read on this subject, he had a precon- I 
ceived opinion of the cause, which to him seemed so I 
reasonable that he wondered why others hail not come to 
the same conclusion “ 

Ah, but that is always the way ' It is only after the 
riddle is solved that jt seems so simple — but the 
apparent simplicity of the solution should not detract 
from the merit of its perspicacious discoverer. 

We give, in a few words, Dr. True’s inspired “theory” . — 
Up to and during part of the Tertiary period, the earth 
had so far cooled and the crust had become so thickened 
that it was just able to support itself. 

But Anally the point was reached when it could sustain 
It (the pressure) no longer The last gram of sand broke 
the camel’s back ” 

Suddenly the floor of the ocean settled down, while 
the mighty north and south mountain ranges of the 
globe were ridged up. Concurrently with these move- 
ments, the polar regions were elevated into dry land, and 
their supply of warm water from the south being cut off, 
the formation of ice-fields forthwith began and finally 
culminated in the Glacial period The Arctic lands then 
existed as plateaus — miles in height — an amount of 
elevation 

amply sufficient to produce almost any degree of cold, 
and also aslope extending several hundred miles, suffi- 
cient to account for the motion of the ice in a southerly 
direction. Here is where the northern elevation, which 
nearly all geologists say must have accompanied the 
Glacial period, comes in The great wonder is that they 
have not seen what caused it.” 

It 15 needless to say that under such conditions the ice 
continued to accumulate until not only all N Europe and 
N. America, “ but the whole bottom of the N. Atlantic 
as far south as the southern border of the telegraph 
plateau,” were covered with an ice-sheet. While this 
mighty ice-sheet overwhelmed those regions, N. Asia 
escaped glaciation. Why? Simply because it was 
deeply submerged at the time, and so the polar ice ad- 
vancing southwards broke off in icebergs and floated 
over north and south Siberia The withdrawal of so 
much water from the ocean and the piling of it up in 
the form of ice on the western hemisphere naturally dis- 
turbed the earth’s equilibrium. We should not be sur- 
prised, iherefore, to learn that all of a sudden the 
earth ** tipped ” or " toppled over,” in order to bring 
about “a readjustment of matter to the stationary axis.” 

**N. America and W. Europe moved down out of the 
cold region, while N. Siberia, on the opposite side of the 
earth, moved up into it.” 

Of course, these changes produced a cataclysm — 
** great tidal waves, perhaps miles in height,” sweeping 
the ice-sheet out of the N, Atlantic and flooding much of 
the coocinentB. 

And so the Glacial period came to an end in N 
America and Europe. But, as our author remarks, 

** it is plain t^t when the west side of the earth warmed 
upk the east side became cold, and it is also plain that the 
traasition was sudden.*’ 
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This IS shown by the admirable preservation in N, 
Siberia of the carcasses of mammoths and woolly 
rhinoceroses — “ the congeners of those now inhabiting a 
tropical climate.” 

“ It seems that when the east side of the earth tipped 
northward, the reaction caused a great tidal wave that 
caught the animals which roamed over the regions south 
of and adjacent to the then northern ocean, and carried 
them away as drift, to become frozen m ice, and there 
they have remained ever since.” 

Who will not sympathise with glacialists ? Their oc- 
cupation, alas ' is gone ; no more difficuhies are left for 
them to encounter; with a wave of his magic pen, our 
inspired doctor has banished darkness and laid bare 
every secret of the Ice Age. He knows the past of our 
globe so well that one cannot wonder he should be 
equally confident as to its future. His theory is a true 
” open sesame.” The same succession of remarkable 
changes which he has unveiled for us will, we are assured, 
again supervene ; and his readers may well shiver and 
shudder at the "gloomy picture” he presents for their 
contemplation They are advised, however, by the con- 
siderate author not to be "uneasy” because of that 
dismal future — it is still a long way ahead. "They will 
not be here when it comes ” J G, 


PROPJSAT/ES OF MATTER 
A Text-Rook of Physics Byj.H Poynting, Sc.D , F.R.S 
and J J Thomson, M.A., F.RS. Properties of 
Matter. Pp. vl + 228 (London C. Griffin and Co., 

Ltd , 1902.) 

T his volume IS to be regarded as the opening one of 
a senes forming a text-book of physics, of which 
the second part, namely, " Sound,” was published some 
two years ago and is now in its second edition. The 
remaining volumes, dealing with " Heat,” " Magnetism 
and Electricity,” and " Light," will be published in suc- 
cession, It may be hoped at somewhat shorter intervals. 

The book is not intended for elementary students on 
the one hand or for mathematicians on the other, and 
the authors make a welcome innovation in entirely 
omitting the more purely mathematical side of mechanics 
with which text-books on the properties of matter are 
usually encumbered After a brief preliminary chapter 
dealing with the experimental evidence for the constancy 
of weight and mass, about fifty pages are devoted to a 
most interesting and complete account of the experi- 
mental work on the measurement of the acceleration of 
gravity, the figure of the earth and the constant of 
gravitation, introducing the student to a number of most 
instructive physical methods, described with the discri- 
mination of a practised experimentalist who has made a 
special study of the subject The next seven chapters 
(60 pp ) deal with the elasticity of solids from an experi- 
mental standpoint, mathematics being introduced only so 
far as is necessary to peimit a comparison of theory and 
observation in a few simple cases, which serve to illus- 
trate the physical principles involved. Many compara- 
tively recent experiments are described, such as those of 
Ewing on the yielding of crystalline substances by 
slipping along the cleavage planes The remainder of 









Ihe book deals with ibf c0i](k|>res9iMlity of liquids and 
gases; and the phenomena of capillarity, di/Tusipri and 
viscosity. In discusiing these subjects, the molecular 
theory of matter has of necessity been very freely intro- 
duced, but the detailed account of the theory has been 
reierved for the volume on heat. Among the subjects 
incidentally discussed in the present volume are Van 
der Waals^B equation for the relation between the pressure 
and the volume of a gas, reversible thermal effects 
accompanying alterations in strains, effect of tempera- 
ture on surface tension, change of vapour- pressure under 
stress, osmotic pressure, vapour-pressure of solutions, 
lowering ^ of the boiling point of solutions, lowering of 
the fieezing point of solutions, variation of viscosity with 
temperature, and explanation of viscosiiy and diffusion 
od the kinetic theory. An elementary knowledge of heat 
may reasonably be expected of the student, but it would 
■ecm preferable to have reserved some of these subjects 
until the kinetic theory and the second law of thermo- 
dynamics had been discussed. 

It is hardly necessary to say that the book is of 
thoroughly practical character, and will commend itsel 
bc^h to the teacher and the student. The book is 
written from the point of view of the experimental 
physicist, and the subjects selected for illustration are 
those most useful and instructive to the student. The 
mathematical methods employed are generally of a 
simple character. In many cases, these noay appear 
cumbrous and difficult to the student who possesses a 
knowledge of more advanced mathematical methods. 
But even for such fortunate students, there is some com- 
pensation in the fact that the more elementary method 
compels attention to the physical meaning of the 
processes employed. In the case of many of the subjects 
discussed, it would be difficult for the student to find an 
equally concise and clear account of the theory and the 
experimental methods in any other book at present 
accessible, and we are confident that the present volume 
will be found to be a useful addition to the text-books 
available for advanc^ students of physics. 


ZllTEVS TEXTBOOK OF PALAEONTOLOGY^ 
Text-book of Palaeontology. By Karl A. von Ziltel. 
Translated and edited by Charles R. Easlmaif^ 
VoK II. Pp- viii -H 2S3. (London ‘ Macmillan ahd 
Co, Lid,, 1902 ) Price lor. net. 

N early three years have elapsed since we received 
the first volume of the English edition of Prof. 
Karl A, von Zittel’s well-known *'Grundzuge der Palxon- 
tologie.’* We therefore open the newly published second 
volume ^with some fear lest the long delay in ita pro- 
duction be due 10 a complete remodelling, such as that 
which we criticised on the last occasion. This new 
nstalment, however, is a welcome surprise ; for, while 
the sections with which it deals have been judiciously 
edited ai^ somewhat brought up to date, the author's 
origuial^^n is strictly followed, and it still remains 
essential!^ the work of tbe Munich professor. 

1 Thu II avidcntly a mupriDt Hw “ nhlng of i|ia boiUni point, " which is 
(he term ived nenr the eml of the eedioa, biit the |jgn of (he ohuso !■ not 
sksrly brootbt-^t in ih« enslyin 
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The present volume deals with Pisces, Amphibia, 
Repdiia and Aves, and extends Only to ayfl pages— a 
I slight Increase on the original text from which It is 
translated. The Mammalia will form a ihird and Con- 
cluding volume, to be issued later. This plan of sub- 
dividing the text-book into instalments of convenient 
size for ready reference will be appreciated by all who 
have been compelled to use the ponderous German 
edition, which is a volume much too bulky for comfort- 
able handling. 

The section on Pisces, occupying 114 pages, has been 
translated and revised by Dr. Smith Woodward. The 
author's original classification has only been slightly 
modified to incorporate Dr. Traquairis recent descrip- 
tions of Upper Silurian and Lower Devonian fishes, and 
the translator's own observations on the Pycnodonts and 
some of the Teleosteans. These changes are evidently 
approved by Dr. von Zittel himself Traquair’s figures^ 
of Drepanaspis, Birkenia and Lasanius appear for the 
first time in a text-book and liis remarkable discoveries 
are now made accessible to an elementary student. The 
revised account of the Teieostei is also the first condensed 
synopsis of recent discoveries which has been published 
in a general treatise. 

The section on Amphibia, occupying twenty-five 
pages, has been translated and revised by Dr. £. C. 
Case. There arc no new figures, and the changes consist 
merely in a few allusions to recent discoveries. 

The revision of the section on Reptilia, now occupying 
116 pages, was begun by the late George Baur, whose 
untimely death prevented his accomplishing more than 
part of the chapter on Chelonia. Most of the present 
translation has been done by Dr E. C. Case The 
chapters on Squamala and Ptcrosauna have been revised 
and extended by Prof. S. W. WiJJiston, who has also 
contributed notes on Plesiosaunh and Chelonia. The 
chapter on Dinosauna has been brought up to date by 
Prof H. F. Osborn, Dr. O. P. Hay and Mr. J. B 
Hatcher. Dr. Case himself appears to be responsible for 
the removal of the ClepsydropidsC from the Theromorpha 
to the Rhynchocephalia. The revision, on the Whole, is a 
distinct improvement on the original work. The supple- 
mentary details concerning the fossil reptiles, especially 
of North America, will prove very useful for reference ; 
while a few new figures of restorations by Williaton, 
Smith Woodward and Hatcher add to the educational 
value of the book. 

The section on Aves has been doubled m extent by 
Mr. F. A, Lucas and now occupies twenty-three pages 
No new figures are given, but the text is well up to date, 
and It is especially valuable as being a critical summary 
combined with priginal observations. 

The volume concludes with a good index to the names 
of genera, and forriis the most exhaustive work of refer- 
ence on the extinct cold-blooded vertebrates and birds 
which has hitherto been published in the Engfish 
language. Dr. Eastman and his colleagues are, indeed, 
to be congratulated on the successful Completion of this 
new instalment of their undertaking, which will prove of 
the greatest service to all English-speaking students 
both of geology and zoology. 
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addfev before the Peris Acedemy of Sciences, M. Bomet 
meiktioiifed the inportent work which Prof. Sirodot published 
the LemejieaceEC, Chantransia and other genera of the 
Floddese. Prof. Sirodot was the first to observe the sexual 
organs and method of fertilisation In Lemanea, and also estab- 
lished the fact that some of the fresh-water species of 
CbaDtransU represent merely stages in the life-history of 
Batrachospermum. 

The Department of Agriculture and Technical Instruction 
for Ireland has taken steps to place on view for a period of 
three months, at the Imperial Institute, London, the extensive 
collection of Irish minerals and building stones which formed 
one of its exhibits at the recent exhibition in Cork. The 
exhibit will embrace samples of the varied and excellent 
building materials and marbles in which Ireland is particularly 
rich, and it is expected that the opportunity of examining these 
■amplcB will be of advantage to those who are concerned in the 
many large building schemes now in progress in London and 
elsewhere in Great Britain. 

The Berlin correspondent of the Times reports that an 
influential meeting, attended by experts in Brc prevention and 
fire brigade work from all parts of Germany, was held on 
Monday, February 2, to decide as to the part to be taken by 
Germany in the impending international fire exhibition in 
London It was decided that, under the direction of an 
influential executive committee, a large hall should be employed 
exclusively as the German section. Msny gentlemen present 
expressed their intention to attend the International Fire 
Prevention Congress next [uly. 

According to a report by the French Minister at Mexico 
City publi*)hed in the Momteur Officiel du Commerce of January 
22, the mineral prospectors sent to Mexico by American 
capitalists have for some time been directing their efforts 
towards the discovery of coal deposits The first borings have 
led to the discovery at £1 Gallo, in the district of Mazas, of 
coal, of which the quality 13 said to be excellent The French 
Minister adds that his private information conArms the announce- 
ment. 

The decimal division of time has been advocated for some 
years by writers in several French scientiAc periodicals A 
Geneva correspondent of the Giobe states that a number of 
manufacturers in the Neufchatel canton have already taken to 
the manufacture of clocks and watches on the decimal system. 
Chambers of commerce and other trade organisations are also 
supporting the change The Cantonal Commercial Chamber 
at Chaux-le-Fonds has issued a notice calling for models, draw- 
ings and designs for appliances and '* works applicable to the 
decimal adjustment of clocks and watches with the least pos- 
sible departure from forms now m use. 

Father Louis Frog, director of the observatory at Zi-ka- 
wei, informs us that since the beginning of this year the noon 
time-ball at the port of Shanghai has been dropped 5 minutes 
567 seconds later than previously, so as to bring the time into 
connection with the international zone system. The meridian 
adopted is the same os that used for time in the Philippines , it 
is sixteen hours from the Greenwich meridian and differs from 
Japan time by exactly an hour. Greenwich time will also be 
adopted by the Great Northern Telegraph Co. along the coast 
of Chinai and it is hoped It will be gradually atcepted as the 
standard in the other open ports. 

The Briiitk Medial Journal says that during Ihe annual 
meeting of the American Society of Naturalists recently held at 
Columbia Dnlvciftity, Washington, Prof. William H. Welch, of 
the Johns Hopkins Unlvc^ty, made a preliminlry announce- 

^No. i736,4VOL. 67] 


ment as to an important addition to the list Oi such 
endowments. While he was not yet prepared to make 
the formal public announcement, he staled that within 
the near future a specially endowed institute or laboratory for 
research in scientiAc medicine would be founded in the United 
States. The institute would, he said, be in a general way 
similar to the Pasteur Institute of France, and would greatly 
facilitate and energise special research along lines that would be 
of incalculable beneht to humanity 

It 15 reported that Mr John D. Rockefeller has announced 
his intention of spending about 1,450,000/ on an in'^titution at 
which research will be directed towards the discovery of a cure 
for conBumption The plans contemplate the immediate ex- 
penditure of the sum mentioned on a medical department of the 
University of Chicago, following on the annexation of the Rush 
Medical College They involve an elaborate scheme for a great 
research hospital Mr. Rockefeller has made it known to the 
trustees of the University that he wishes to assist the University 
to evolve men who will take up original research to find cures 
for stubborn diseases, particularly consumption One entire 
division of the new medical department will be devoted to efforts 
lo discover a tuberculosis scrum. 

Refekhini. to the return of Lieuts. Matisaen and Koltchak, 
members of Baron Toll's polar expedition, and, nine men of the 
Zamds crew, the Westmin<iter Gazette states that the members of 
the expedition passed the second winter, 1901-2, m Nerpitchiei 
Bay, in the island nf Kolclnyi, New Siberian group, where they 
lost one of their number, Dr Walter The party did not suffer 
from scurvy, and the great abundance of drift-wood furnished 
them with material for the construction of dwellings and for 
fuel, while the reindeer supplied them with fresh meal Baron 
Toll, who, accompanied by M Zebert, the astronomer, left the 
Zaria to explore the interior of Bennett Island, and 
M. Bialzniisky, the zoologist, who had gone on an expedition to 
New Siberia, did not return to the ship before her departure, and 
were left behind No fears are, however, entertained for their 
safety. 

Rputer’s agency says that the secretary of McGill University 
College, Montreal, writing to the Press, opposes the eslablish- 
ment of a wireless telegraphy station on Mount Royal m the 
following terms.— “The physical laboratories are continuously 
and extensively used for teaching the curriculum of the Univer- 
sity, the subjects taught in them being not only an essential part 
of the University coursr;, but also of fundamental ncrcssity m 
training men for all branches of engineering and practical science. 
The operation on Mount Royal of a wireless telegraphy station 
would seriously impair the usefulness of the physical laboratories 
and would prevent the University from effectively carrying on 
in them the work for which they were especially designed and 
eq nipped. “ 

Ar the annual banquet on January 28 of the Chamber of 
Commerce of Newport, Mon., Mr Gerald Balfour, in replying 
to the toast of “the President uf the Board of Trade,” made 
some observations on the recent demands lor a Minister and 
Ministry of Commerce Rcfcmiig to the great increase in the 
staff of the Board of Trade, he said at present the staff amounted 
to nearly 600, and the first cause of the great augmentation 
since 1786 was, of course, the immense increase in the wealth 
and population of the country, and its world-wide aciivilies 
caused by the introduction of railways, steamshi^is and tele- 
graphs into the apparatus of our civilisation. Another cause 
wax the tendency in these days to throw more duties and 
responsibilities upon the executive departments of the State. 
He thought the chambers oC commerce were right when they 
laid ^ that, having regard to l,he iroporUince of the Interests of 
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oonmerce in thii coaniry, tbeie ioierats diould b« reprtaentad 
by A Mlniiter ind by a deputment whoM rAnk and Uaius 
corruponded to the importance of the foteiests with which the 
Minuter and department were entrusted. He was not pre- 
pared to admiti however, that a reforai of the Department of 
State entrusted with the Interc&ti of commerce should carry 
with It an entire revolution In the hacai and industrial policy 
pursued by this country for the last two geneiations, 

Refbkrinq to Dr. Charcot's proposed north polar expe- 
dition, mentioned in last week’s Nature (p. 303), the Paris 
correspondent of the Timts says that the expedition, which is 
under the patronage of the French Academy of Sciences and, 
indeed, subsidised by that learned body, will include a scientific 
campaign in Iceland, Spitsbergen and Novaya Zemlya. One 
of its chief objects is to study the habits and, In general, the 
biology of the codfish, la the neighbourhood of Spitsbergen, 
the expedition wiU spend soma time id the investigation of 
those ocean currents the influence of which is so important a 
factor in the determination of the climate of northern Europe. 
At Novays Zemlya, it is hoped to fix with more precision the 
limits of the islands which have thus far been insufficiently 
mapped out upon the marine charts. Two aoologists are to 
accompany the expedition, as well as a geologist and naval 
officers, sptcialists in taking astronomical and meteorological 
obaerrations. It is also probable that M. de Gerlache, the 
head of the Belgian Antarctic expedition, will assist Dr 
Charcot. 

The changes which are being made this year in the public- 
ation of Saenct Abstracts will increase the sphere of usefulness 
of that admirable periodical. Two separate sections will in 
future be published, dealing respectively with pure and applied 
branches of physical science. One section will embrace ab* 
fitracts of papers on light, including photography ; heat ; sound ; 
alectricity and magnetism ; chemical physics and electrochem- 
istry ; general physics ; meteorology and terrestrial physics ; and 
physical astronomy. The abstracts in the other section will 
refer to steam plant ; gas and oil engines ; automobiles ; oil 
engine driven ships and launches ; balloons and airships , 
general electneal engineering, including industrial electro- 
chemistry, electric generators, motors and transformers ; 
electrical distribution, traction and lighting ; and telegraphy 
and telephony. The"' subscription prices will be eighteen shil- 
lings or four and a half dollars for each section separately, 
including index : for the two sections thirty shillings or seven 
and a half dollarvt The American Physical Society is now 
Joined with the Institution of Electrical Engineers and the 
Physical Society of London in the direction of the publication, 
and has elected Prof E H. Hall, of the Harvard University, 
as Its representative on ihe publishing committee. In conse- 
quence of this arrangement, the physics section will m future be 
received by all members of the American Physical Society. The 
American Institute of Electneal Engineers is also cooperating 
with the committee and taking special means to bring the 
publication to the notice of all its members. 

Newspaper up-to-date science has of late undergone rapid 
developments, and now the buyer of a halfpenny paper expects 
to be regaled, not only wHh politics and general news, but to 
have laid before him in very succinct form all scientific results that 
are expected to have any immediate practical bearing. There 
IS occaugnally, we regret to say, an ulterior object id these 
abstracts, and the expert pan often detect the cloven hoof of 
advertiaenent for either aothor or remedy, although this in 
many cases is ingeniously disguised. The last of this class of 
jotting dealt with the fact thatw dog's life could be 'maiRtained 
for several hours after djpcapitatky;k by means of the peHusion 
of a sblulian of adrenalin x>r juiprarenal cxtraeti and artifieJal 
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respiration. The only thing new in thia somewhat atartlhig 
announcement is the subatitutUiit of the animal's blood by a solu- 
tion containing the adrenalin. That life can continue after 
division of the spinal cord at its junction with the bnin, and 
that the ordinary blood pressure can be maintained by many 
agents, physical and pharmacodynamic, is, of course, no new 
fact. Recently the power of duly oxygenated itline aoluliooi to 
maintain the activity of the mammalian heart for hours has been 
clearly demonstrated, as indeed has also the vaso-constrictor 
and hence blood pressure raising power of adrenalin. Whether 
the alleged life restorer was the adrenalin or the saline is not 
clear to the public, but to the man of science the latter is more 
important than the former. 

Wb have received from Prof. F. H. Bigelow a set of reprints 
of his articles that have appeared in the U.S. Monthly Woather 
Review from January-July, 1902, on " Studies on the Stiatlcs 
and Kinematica of the Atmosphere in the United States," many 
of which have been previously referred to in this Journal. 
These reprints are seven In number, and are on the following 
subjects . — A new barometric system for the United States, 
Canada and the West Indies ; method of observing and dis- 
cussing the motions of the atmosphere ; the observed circulation 
of the atmosphere in the high and low areas ; review of Feirel’s 
and Oberbeck’s theories of the local and general circaladons ; 
relations between the general circulation and the cyclones and 
anti-cyclones ; certain mathematical formula useful in meteor- 
ological discussions , and. Lastly, a contribution to cosmical 
meteorology. 

The rainfall of Madras has often been investigated as regards 
its relationship to the sun-spot curve, and the first indication of 
a probable periodicity with sun-spots was pointed out by Sir 
Norman Lockyer in 1872 and later by Dr. Hunter, in 1877 
Both showed that the rainfall was generally greater at the 
times of sun-spot maxima than at those of minima. In 
a recent number of the United States Monthly Weather 
Review (vol. xxx No 9, September, 1902}, Mr M. B. Subha 
Kao, of the Madras Observatory, contributes an article on 
" The Rainfall in the City of Madras and the Frequency of 
Sun-spots." The author first investigates the connection between 
the temperature and rainfall of Madras, but comes to no very 
definite conclusion on this point. Dealing with the variation 
of the rainfall and the sun-spot curve from the year 1811, he Is 
led to deduce that the minimum rain "occurs almost exactly 
on the year of minimum frequency of sun-spots, the difference 
being only a year in a few caMs." He finds, further, that the 
" maximum rainfall also takes place when we have the maximum 
frequency of sun-spotSi" but he guardedly adds that the 
difTerence amounts sometimes to two or three years. Any- 
one who has examined the figures representing the rainfall of 
Madras will have noticed that there is a general trend towards 
an eleven-year variation ; there is, however, a much shorter and 
more prominent period of variation, which has recently been 
shown (Roy. Soc. Proc.^ vol. Ux p 503) to be very closely con- 
nected, not only with the variation of atmospheric pressure 
from year to year, but with the variation of the percentage fre- 
quency of prominences seen oq the sun's limb. That this is 
BO IS strengthened by the fact of the great similarity, on the 
whole, of curves representing, not only the rainfall of Madras, 
but those of Malabar, the Western Ghats and Ceylon, and the 
Indian pressures. 

We have received from Dr. Hergesell a preliminary report 
upon the international balloon ascents of October a and Novem- 
ber 6, 1902. The countries which cooperated in these in- 
teresting researches were Austria, France, Qertnany, Italy (for 
the first time), Russia, Spain, Swlteerland aqd United 
States (Blue Hill OhservatoiyV In October, nearly alf the 
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oiceDti were aiide in an area of low barometric pressure. The 
highest altitudes attained by unmanned balloons were . — Strasa* 
burg, i3i7CX} meires, minimum temperature -5i°’6 C- (on the 
ground 5 '’' 3 ); Berlin, temperature at starting 4°, at i3i9JO 
metres -35^0, but the niinimum temperature, -44° '2, was 
recorded at an altitude of 9214 metres On November 6, an 
aititade of 15,612 metres was reached at Chalais-Meudon, 
minimum temperature recorded -55° 2 (on the ground 11°); 
Strassburg, 11,300 metres, minimum -53°'4i temperature at 
starting -3“ 6; Berlin, 12,985 metres, - 52“ 6 (on the 
ground 1° a) During these ascents, an area of high barometric 
pressure lay over N.E. and E. Europe, and extended nearly to 
ihe western coasts. 

The yearbook oT the Meteorological Observatory of Agram 
for the year 1901 has been received, This is the first volume 
issued under the new service for Croatia and Slavonia, which is 
now placed under the superintendence of Dr Mohorovici^, 
director of the observatory. Observations for Agram and two 
other stations were first published in the Austrian yearbook for 
1853, and from 1871 by the Hungarian meteorological service. 
Under the new r/^ime, the number of stations which already 
existed has been considerably increased, and much advanlage 
will necessarily accrue from the fact that greater uniform iiy 
will be introduced by the centralisation of the stations under 
one authority instead of being dependent on at least three local 
organisations The publication of the observations is carried 
out according to the usual international scheme, but the large- 
folio shape of the work is somewhat inconvenient for library 
shelves 

Mr C E Stromeyer has exhibited to the Manchester 
Literary and Philosophical Society samples of boiler scale which 
show excrescences having a striking resemblance to volcanic 
cones (Fig. i). Mr Stromeyer endeavours to show that the 
formation of these cones is due to unequal healing of the boiler 
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Pic 1. — Miniature VolcanMfl in Boiler Scale, 


scale when varying In thickne.S5. He suggests that a similar 
action may account for the formation of volcanoes and their 
posillon near ocean shores. For his arguments upon this sub- 
*ectp we must refer to the Proceedings of the Manchester Literary 
and Philosophical Society for October 21, 1902 


We have received from Mr. C, T. Whitmell a small brochure 
entitled ** Velocities, Paths and Eclipses in the Solar System," 
beifig a paper read before the Leeds Astronomical Society. 
There ii nothing, perhaps, new in the paper, but much that can 
instruct and interest. We could have wished, however, that the 
author had been a' little clearer in the use of his units. For 
initanee^ on p. 2, where a mass of velocities In miles per 
aidereal hour arc given, there is nothing to indicate this, but of 
course it is readily Inferred The paths of satellites about their 
tetpeethc arefvery well illustrated, and are especially 

tntaresEing as i^wlqg some of the curves in whkl^ our satellite 
rnitx moTed from the time of its separate exiHeoce near 
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the surface of the earth to its present position, and will assume 
in its possible subsequent career. In the last section of total 
eclipses, the author considers the cases in which total solar 
eclipses can he produced on the vnnous planets of the solar 
system by the interposition of the various satellites. Here, of 
eburse, the data are somewhat doubtful, but we have the 
advantage of seeing in one table the main conditions of the 
problem 

Amonu other interesting papers in the last number of ihe 
journal of the Quekclt Microscopical Club, Mr Wesch6 gives 
an account, with figures, of three male rotifers which have 
hitherto not been illustrated or desenbed fully He also de- 
scribes a new mastaxed male, which has not yet been identified 
The males have only been seen in about 20 per cent of the 
known species of rndfers. 

Major Ronald Ross's report on malaria at Ismailia and 
Suez has been issued by the Liverpool School of Tropical Medi- 
cine No larvsE of anopheles were detected in the freshwater 
canal and its branches, and Major Ross ascribes this to the 
prescnceof fish, which devour them Numerous larvae of anopheles 
were, however, found in Ihe marshes connected with the natural 
waters round Ismailia Major Ross considers that it should be 
an easy matter to abolish malaria in these disliicts by drainage 
of swamps and other measureF. 

Counting the red corpuscles of the blood 13 a tedious and 
trying process when great accuracy is aimed at At the meet- 
ing of the Physiological Society on January 17, Dr C A 
MacMunn showed several lantern slides illustrating how this 
can be done by photographing the blood, diluted to half or to 
one per cent , in the hreraocytometcr of Thoma-Zeiss. Not 
only are the red corpuscles seen on the plate, but also all the 
ruling of the cell The moat suitable power of the microscope 
for this purpose was found to be a j-inch objective and 
ZeiSB eyepiece No 4, with the 6-inch tube-length About 
350 small squares of the instrument are seen on the plate, and 
if we lake, ^ ^ , an average of 7 per square for a dilution of 
I in 200, we have 2450 corpuscles on the plate A second, a 
third or more drops can be photographed if necessary, and thus 
great accuracy can be attained. This method enables one to 
keep a permanent record of the blood counts, and enables the 
enumeration to be made at any time that may be convenient 
It has numerous applications, obvious to anyone interested in 
the subject Of course, the microscope and camera must be 
used in the vertical position. 


RtthERRiNti lo the killing of trout by lightning mentioned 
in last week’s issue (p. 304], a correspondent writes to record a 
similar incident which occurred at Cirencester several years 
ago. After a vivid flash of lightning, three young gold fuh 
were found dead in their glass bowl near the window of a 
house A house not far off was struck by the lightning at the 
lime, and badly damaged 

Mr. T S Hall, writing from the Univerniy of Melbourne, 
s'ates Ihflt from the remarks of Captain G E H. Barrett- 
HaniiUon in the Bntish Museum Report on the Southern Cross 
collections, it appears that the Vieiorian record of the occurrence 
of the crab-eating seal has escaped notice, The skin and 
skeleton of one of these seals, a female, caught at Portland, 
Victoiia, in January, i 394 , have been on view lor some years in 
the Victorian National Museum The Colour of the skin U a 
yellowish-white, and the length of the mounted skeleton is 
about 6 feet 9 inches from snout to tip of tail A second speci- 
men came ashore at bt. Kilda, a suburb of Melbourne, in July, 
1897 Its length was 7 feet 4 inches, and it was a pure glossy 
while- Th^se two occurrences were recorded by Mr. Hall in 
the Victorian Naturalist fci August, 1897. Berg'i Atgenthae 
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fecord appcaied about the same time u the capture of the 
■teond Bpedmen. It will be noticed that the first apedmen 
was lalen In the height of the Auatralian aumraer and the 
•ecoud id the winter, 

Attention Ib direct^ by Dr. W. lonra, m vol. iv. No. 6 
of the Journal of tlie Khedivial Agricultural Society, to the 
marked diminution which has taken place in the numbera of the 
more common apeciea of birds met with in the neighbourhood 
of bairo. The rock-dove, It ia admitted, doei an appreciable 
amount of damage to agncaltural products, b'ut the majority of 
spfldefl, antf especially the birds of prey, are beneficial In the 
lEit-named group, the diminution id numbera is very noticeable \ 
but t^ulte aa aerious is the almost total ei termination of the 
cattle -egret, which a few years ago was common on wet lands, 
or might be seen following the plough in search of mole- 
crickets and larvx **ThiB bird was so common in the past 
and did so much good that many travellers confounded it with 
the sacred ibis of ancient times. Although its flesh is poor, 
this bird has not escaped so-called spiortsmen, who kill it simply 
for the sake of killing,^* If the birds arc not speedily re- 
habilitated ^ resort to other and expensive means of destroying 
deleterious insects will be necessary. The writer urges the 
authorities to take such steps for bird protection as may seem 
most suitable without loss of time. 

In the December issue of the Quart trly Journal of Micro- 
scopical Scunc€, Prof J G. Kerr continues hia account of the 
development of the South Arnerican lung-fish {Lepidosiren- 
Paradoxa\ treating in this instance of the skin and its deriva- 
tives. In a previous communication, the author has referred 
to the remarkable diflerence m the appearance of a young 
Lepidosiren by day and by night, the creature at a certain 
Btag^ of development being of a deep brownish- black by day- 
light and quite colourless at night Thia change of color- 
ation is found to be associated with the withdrawal of the 
dendritic pseudopodia of the chrotnatophores. Attention is 
directed to the fact that the lo-called "cement-organ” is 
developed from the deep layer of the epidermis, inilead of, os 
in amphibians, from the superficial layer. In another com- 
municaiion to the aame journal. Prof. W. A< Hoswell describes 
a new species of eestodo worm infesting the alimentary canal of 
the Port Jackson shark. It belongs to the group in which the 
"proglottides*' are set free from the "strobila” long before 
full maturity has been reached, and only attain a stage corre- 
sponding to the "ripe proglottides*’ of an ordinary Tsnia 
after having pnirsued an independent existence for some con- 
siderable time. 

Ft/RTHER observations on the habits of Hypopeltis, an insect 
which causes serious damage to the tea bushes, ere recorded by 
Mr. E. E Greeny the entomologist at the Royal Botanic 
Gardens, Ceylon, There are two periods of inactivity, during 
January to March, a season of comparative drought, and again 
from June to August, the season of heavy rainfall. The present 
paper deals with observations made during the former period. 
Attempts were made to capture the insects by means of a 
powerful acetylene light, but failed, partly, perhaps, on account 
of their relative scarcity ; the females when caught were found 
to contain a large number of eggs, but detailed eaaminatioo of 
shoots and kavea showed that very few eggs had been deposited, 
and such as were found were mostly emptyi The writer condemns 
the system of cloie plucking, whereby a bnish-ltke formation of 
small shoots ia produced which is particularly aaited to the tastes 
of the HypopfUia ; be pointi out that systematic capwre of the 
insects wt^d be economkali and saggests an arraDgemeat of 
euiUng up the plantaticm intoi blocks, each block being serecned 
oflf by a narrow belt of treca. 
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Short abstracts of the papers which were read at the Inter- 
nadooal Conference on Plant Breeding and Hybridisation, held 
In New York last October, appear in the U.S. 

Sfa/ian R^c&rd^ published by the United States Department of 
Agriculture. The papers by Dr. Bateson and Mr. C. C. Hunt 
both deal with oapeiitB of Mendel's lawa Allusion was made 
to the incoDBtancy of crosses, which often results in revetrion, 
and the explanation was offered that this may be attributed to 
the crossing of species which are not constant in character. 
Prof, de Vries took for hia subject " Anifidal Atavism," defining 
atavism aa the occasional restoration of an old typ^ in a com- 
pound cross. The paper by Mr. M. Leichtlin, on some points 
essential to success in plane breeding, drew forth several remarks 
on the vitality of pollen, which may maintain ils potency for 
months. Dr D. Morris gave some account of the experiments 
which are being made in the West Indies to improve the sugar- 
cane, and mentioned that improvements have in some cases 
been obtained by making use of bud variations The incQn. 
stancy of plants produced by crossing finds an excellent illustration , 
in the experiments made by Dr L H. Bailey with pumpkina 

The unique features of the flora and fauna of the GaUpago» 
Islands have been well described by Darwin in the account 
which he gave of his visit during the voyage of the Beagle, and 
Sir W. J Hooker remarked upon the similarity of the flora to 
that of the mainland The most recent information on (his 
subject appears in a memoir written by Mr. B. L Robinson and 
published in the Proceeding of the American Academy of Arts 
and Sciences. Mr Robinson has, with the aid of specialists, 
not only worked through the rich collection of plants brought 
back by the llopkins-Stanford expedition, but has summarised 
the results of previous accounts and records The present more 
extended knowledge still bears out the specialised nature of the 
Galapageian flora, which is related to that of the adjacent 
comment and yet distinguished by peculiar varieties, and which 
is characterised by discontinuity of speciea and forms even on 
adjacent islands The writer discusses the hypotheses which 
have been advanced regarding the origin of these islands, and, 
basing hia arguments on the limited possibility of seed trans- 
ference from the mainland to the islands or from one island to 
the other, and also upon the opportunity for variation owing 
to specialised conditions, he is led to favour the theory of 
emergence. 

The attractive " Open air Studies in Geology," by Prof. 
Grenville A. J Cole, published by Messrs. Griffin and Co., 
Ltd., la 1895, have now reached a second edition. In the new 
issue, several changes have been made and the book will thus 
pursue its useful career wilh renewed vigour. A few new 
pictures have also been added, 

Botanical material of all kinds required for purposes of 
instruction has been supplied for some time by Messrs. J. 
Backhouse and Son, Ltd., York, and many teachers and students 
have availed themselves of this convenient means of obtaining 
specimens and preparations. The British Botanical Associ- 
ation has been formed to carry on and extend work of this kind, 
hilherig undertaken by Messrs. Backhouse The managing 
director of the Association ia Dr. A. H. Burtt, and the address- 
is The Laboratories, Holgate, York. 

A COPY of the third German edition of Prof, E Mach’a 
" Popular- wlssenschaftliche Vorlesungen" has been received 
from the publisher, Herr J. A. Barth, Leipzig. Fortunately for 
students of science who do not read German eftifly, ProL 
Mach's popular scientific lectures have ‘been translaied idto 
Eogliaht ami the third EogUsh edition coatalns subscaotlally 
the same artklcs as those In the present volaoie, Sihdenk ui 
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•physics bAvlng but a Blight knowledge of German could euily 
ipilow Prof. Mach'i writings, and would gain both pleasure and 
profit hy becoming acquainted with hia many suggestive views. 

r Among acienlific articles in the magazines for February, the 
following are noteworthy In the FofUughtly Ftvt'ew, Mr. 
Maurice Maeterlinck writes of the beauty of field flowers in his 
usual charming style. Prof. R. A. Gregory contributes to the 
QotnhiU Magazine a paper on the astronomy of the unseen, in 
which he describes the evidence which has been accumulated 
in recent years as to the existence of dark stars and other non- 
luminouB matter in the stellar universe. The Royal Magazine 
eoDtmins an account, by Mr. W, M. Webb, of school gardens 
in connection with a number of English schools of different 
^grades ; the educational value of nature-study in the open air is 
accentuated In this essay. Mr. K W. Stokes contributes tp 
4he Century Afa^atine an article on the Aurora Borealis, which 
is illustrated with four coloured plates reproduced from the 
author’s own paintings. 

The additions to the Zoological Society's Gardens during the 
past week include a Fennec Fox {Cants ardo) from North 
Africa, presented by Dixon Bey; a Mandrill {Cynocephatus 
mermen) from West Africa, presented by Mr M Vickers , a 
Buffon’s Touracou {TUracus buffont) from West Africa, 
presented by Mr, Y. G Gane ; an Elate llornbill {Ceratogymna 
^lata) from West Africa, presented by Mr Francis Hart; a 
Water Rail {Hallui aquattcus) British, presented by Lieut - 
Colonel L. H. Irby , a Kinkajou {CercoUpUs caudivolvuhts) 
from South America, a Great Wallaroo {Motropus robust us) from 
South Australia, deposited 

OUR ASTRONOMICAL COLUMN. 

Comet 1903 a (Giacobini) — The following observations 
of this comet are reported in No 3841 of the A^tronomische 
Nachrtchien — 

January 20, 6h. 54m las , Gottingen, a = 22h. 58m 4B '8, 9 = 
-i-2“3o'4'\ No nucleus. 

January si, 6h. 22m. os. , Strasburg, RA. =22h 59m 51B., 
Dec =+2° 44' 8'\ 

January si, 7h. 9m. 30s, Heidelberg, RA(app) = 22h. 
j9m, 528. 4, Dec = -1-2” 44' 38'’, mag = 10 o. 

January 22, 6h 29m 30s., Heidelberg, R.A (app ) = 23h 
om. 543.-6, Dec. - +2" 58' 37" 

Return of Pkrrink’s Comet, 1896 vn — Herr Ristenpart 
has calculated the corrected elements and the ephemeris, given 
below, for the return of this comet during the present year. 
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Physical Constitution of Jupitrh, — As chairman of the 
Mathematics and Astronomy Section of the American Associ- 
ation fgf the Advancement of Science, Prof. G W. Hough 
read a pper on the above subject at the Washington meeting 
held on December e9> 

After reviewing the history of the observations of Tovian 
phenomena. Prof Hough gave a detailed account of his own 

NO. 1736, VOL. 67] 


observations, which date from 1879 All the measures made 
by him were micrometrical, and he strongly deprecates the 
making of mere visual observaLions wherever it is possible to 
use a micrometer Details are given of his measurements of 
the change of latitude and the rotation period of the Great Red 
Spot, and the variations are illustrated by four curves which 
accompany the paper. From the fact that some spots have 
shorter periods than others, Prof Hough deduces that the spots 
must exist at various heights in the planet’s atmosphere 

Some observations of transits and eclipses of the satellites led 
to the deduction that the satellites have no inherent light of 
their own and that the planet is not hot enough to produce 
light. 

Prof Hough also draws some very interesting conclusions as 
to the density and general physical constitution of the planet, 
and the nature of the various markings seen projected on its 
surface, and these conclusions argue strongly against ihe theory 
that the markings — excepting the belts — are of the nature of 
clouds in the planet’s atmosphere. 

The complete address is published in Scimce for January l6. 

Observations of Variabie Stars.— Mr A. Stanley 
Willuims communicates his observations of thirteen recently 
discovered variables to No 529 of the Astronomical Journal 


DEFINITION OF JUPITER'S MA RKINGS 
ACCELERATION IN THE MOTION OF 
THE GREAT RED SPOT 

'^HE study of Jovian markings has been rendered very difti'- 
^ cult for European observers in recent years owing to the 
position of the planet far south of the equator Telescopic 
definition has been rarely good, and the more delicate and 
diminutive of the surface features have usually been obliterated 
amid the turmoil of seething vapours in which the image has 
been involved The effect of unBleady, confused definition is to 
smooth off objective irregularities and to produce momentary 
displacements and contortions, giving rise to false appearances 
which are sometimes considered real by imaginative or inex- 
perienced observers. When the disc is affected by rushing 
vapours, the belts often appear as the only distinguishing marks 
on the planet, and they look even and spotless, so that the 
observer may readily conclude that Jovian phenomena are 
temporarily quiescent But when the disc is outlined with 
livid sharpness and the details stand out boldly, as they often 
do in the comparative absence of atmospheric ebullition, the 
aspect of the planet seems to have been transformed, and a 
crowd of interesting features immediately present themselves 
for examination. On special occasions of this kind, it is 
possible to lake between fifty and a hundred transit- Limes of 
well-defined marks m the course of a few hours. 

On July li and 13, 1902, Jupiter appeared m my lo-inch 
reflecting telescope under a power of 312, magnificently defined 
The whole face of the planet seemed figured Ajver with rugged 
deiail. I saw many features on those nights which were not 
seen again, though repeatedly looked for with the utmost care 
The belt scenery was very diversified, and it struck me as being 
totally dissimilar to the smooth indeflniLenc5>i commonly dis- 
played under less suitatile conditions During the progress of 
my observations at Buslol in recent years, I have usually 
recorded the state of the seeing, and the following is a sum- 
mary of the records for the last five oppositions of Jupiter — 
Observations oj Jupiter ^ 1898-1902 
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The table showa thet the " very gDod” and " Bood'* iibhta, 
taken together! included little mere than one fourih of the 
aggregate number of obaervationa during which the attte of 
definition was recorded. 

Though frequently marred by bad atmospheric conditions, 
a numbei of very interesting formations were visible on the 
planet 10 1902 Perhaps the most noteworthy feature of the 
opposition was the very marked acceleration wnich occurred in 
the rate of motion of the great red ipot The longitude of this 
marking In April, 190s, was 46^, but early in January, 1903, it 
had declined to 37”, and the resulting mean rotation period 
during about ei^ht months was gh 55m 391 , or 3 seconds 
leM than the period in 1&99, when it was nearly 9h 55m 42s 
The following diagram will exhibit the changes in the longitude 
of the spot cfuriDg the last five years — 



lead to a theory of the habitual onminal, to the tracing of hll 
mftlady as snrely as malaria had been traced to the mosquito? 
And, once we understood the evil, the remedy would follow 
It was unwise and unscientific to leave prisoners merely to the 
discipline of warders and to the preaching of chaplains That 
was not the way to attack a disease of the body politic He 
had no full blown treatment to suggest, but he foresaw that 
there would be one in the future bociety would not be con 
tent always to go on with these methods of barbarism , the 
resoaTces of dvilisaiion were not really eihausted, though for 
centuries they had appeared to be The thing demandecT care- 
ful study on the psjchical side, and it would be a direct outcome 
0/ one aspect of their researches The influence of the un- 
conscious or subliminal self, the power of suggestion, the influence- 
of one mind over another — these were not academic br scicnhfic 
facts alone , they had a deep practical bearing, and sooner or 
later it must be put to the proof 

They sought to unravel the nature and hidden powers of 
man and a fuller understanding of ihe attributes of humanity 
could not but have some influence on our theory of divinity it 
■elf If any scientific society was worthy of encouragement and 
support. It should surely be that If there was any object worthy 
the patient attention of humanity, it was surely these great and 
pressing problems of whence, what and ilvhuher that had occu 
pied the attention of prophet and philosopher since lime was 
The discovery of a new star or a marking in Mars, or of a new 
element, or a new extinct animal or plant was interesting 
Surely the discovery of a new human faculty was Interesting 
too? Already the discovery of telepathy constituted the first 
I fruits of that society s work and it had laid open the w-xy to the 
discovery of much more Their aim was nothing less than the 
I investigation and better comprehension of human faculty human 
' pecsonaliry and human destin) 


The equatonal region of Jupiter was very brilliant during 
the past opposition, and the interval separating the dark belts on 
either side of it seemed filled with glowing material The 
usual dark and white spots were distributed along the north 
side of ihe south equatorial belt, and the mean rotation period 
of these was found to he 9h 50m 26s 7 or about 2^ seconds less 
than last year The observation! indicate that this equatorial 
current iMcame rather suddenly accelerated towards ine close 
of the opposition It will therefore be rather important to 
determine its rate as early as possible in the ensuing spring 
whep Jupiter reappears in the morning sky It will also be 
iniereAiing to observe the poaiuon of the red spot in order 1 1 
find whether the recent marked increase in its motion has been 
maintained W !■ Dbnninc 


^OC/£Ty rOR PSYCHICAL RESEARCH 

CIR OLIVER IXIDGE, in the course of his address before 
^ the Society for Psychical Reiearch on Friday last said that 
a few friends who desired to remiin anonymous had started an 
endowment fund, amounting at present to 2000/, in order lo 
sec the Society upon a sound and permanent 'basis, and ip order 
to provide the material means of attacking the problems which 
the future mipht bring before them soon as a capital sum 
of 8000/ had been attained, it was proposed to offer a research 
scholarship in psychical science Co which a bolder, irrespective 
of sex or nationality, might be appointed for one year and from 
year lo year as might seem good, hii or her time to be devoted 
to the work of psychical investigation When practical benefits 
could be definitely foreseen, people felt justified in spending money 
even on Science, though as a rule that and education were things 
on which they were specially economical 

And why should not paychicaL inveitigallon lead to practical 
results ? Were we satisfied with our treatment of criminals ? 
Were we, as civilised people, content to grow a perennial class 
of habiwi criminals and lo keep them in Aeck only by methods 
to savages^bunting rhem, flogging them, locking 
them up and exterminating il^m ? Any savage race in the 
history of the world could £i as much as that, and if they knew 
no bettitr, they were bound to do it for their own protection 
Society could not let its dialefactors run wild any more than It 
could release its lunauca- Until it understood these things, it 
must lock them up 3 bat the sooner it understood (hem the 
better Force was no remedy g utelUgent treatmeiit was 
Who conld doubt but th*C a atnoy of obsQurc mental focU would 
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TffE MEXICAff AXOLOTL 

A^HEN 1 was m Mexico during the last summer, I naturally 
V* paid attention to the Axolotl question a problem which m 
spite of, or perhaps because of the various articles written on this 
subiect has remained in a btale of confusion I am now able to 
mske statements which will afford a solution 

In the normal course of events, Amblystoma spawns in the 
water and the larvsc metamorphose into the entirely lung 
breathing, terrestrial creature which alone is sexually ripe 

A Ugr%num^ the image of the Axolotl, has a wide distribution, 
ranging fmin New York to Colorado and lo the valley of 
Mexico Velasco ^ received metamorphosing larvre of the tytacal 
A tignnuni from the little lake Santa Isatwl, near Guadeloupe, 
about five miles north of Che capital There is no reasonable 
doubt that this species occurs in the perfect form in various other 
parts of ihe valley of Mexico, for instance, around Lake 
Zumpango. A sure sign of the approaching metamorphosis la 
Che appearance of large yellow, Irregular patches on the surface, 
which IS at first uniformly dark By some individuals, this adult 
coloration is assumed early, when the larvte are less than half 
grown , in others it is delayed 

There are various places in Mexico and in the United States 
where not all the larv-e metamorphose Some remain more 01 
less uniformly dark, retain their gills and fins, but become 
sexually npe Such typical Axolotl occur side by side with meta 
morphosing and with metamorposed specimens. Examples ^ 
The Natural History Museum at Soutn Kensington possesses a 
gravid female, a big typical Axolotl from Anclan, Jalisco , from 
the same locality are four half grown larvee which have assumed 
the tiger spots, a sure sign of approaching metamorphosis 
There are further, from St Mary’s LAke, Esies Park, Colorado, 
7400 feel altitude, two full grown perennibronchlate males in 
breeding condition and one big female Lastly, from the 
Cumbre de los Airastndos, Jalisco, 8$*^ fbere are several 
young larvie of the unmistakable spotted type, and one large 
male larva which is dark and spotless and with all the appear 
ance Of not going to change 

In a few favoured localiues, none of the larne change into the 
complete Amblystoma, but propagate as permanent Axolotl 
This appliei to that clan of Amblystnma which 

inhabits some of ihe lakes near Mexico City It is well koowD 

UaiuralMamt vol iv fi87g\ pp. Kn 933 pi*. vlL lx alio Spengcl 
who |lvM a much conJcTwi fhtmi with remark* upon vclaaco* paper, 
Buiar CtniraibUtii vol u (iBBe) pp Bd-Bl 
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that kQe offspring of these specimens can easily be induced to 
metamorphose, witness the European stock of Axoloti and 
AmblysLorpap which all have descended from the classical 
specimens id the Jardin des Planter 

Velasco's important announcemeni that regularly metamorphos- 
ing Ainblystoma occur near ihc city of Mexico has become compli- 1 
<ated by a more recent discovery The numerous streams of the i 
well-wooded mountain slopes which border the valley of Mexico j 
to the west and south are inhabited by A. altamirani^ a species 
very distinct from A This A altamtrani metamor- 

phoses regularly It was described by Duges ^ Specimens seem 
to be very rare in collections, perhaps because nobody has taken 
the trouble of collecting any since Duges 1 he types were 
found about fifteen miles to the west of the city, at an alltlude ] 
of about 8600 feet, in the Montes de las Cruzes. On June iS, we ' 
went by the Mexican National Railway to the station Dos Riosj 
flSoQ feet above sea level, and fished out of the streams several 
dozen spoiled larvae of some three inches in length and several , 
adult males and females in perfect Anibl>blonia condition. | 
Towards the end of September, we again look some «.pecimens 
from the same streams The larvx averaged perhaps half an , 
inch more in length, otherwise there was no change visible The . 
adult Amblystomes were still in the water, one of them a 
beautiful, yellowish albino On September 28, we went by the 



I'lc I — Chinampas or "floftiinp" (gardens of Lake XochimilLO, 
June, 1903 


Cuernavaca Railway to the station of Contreras, altitude 8090 feet 
and in a byline about twelve miles south-south-west from the 
city, Fnlfo^ing up various streams, we again found the newts, 
laivK and adult, at an altitude from 8500 feet upwards to 8800 
feet ; further up, the rivulets were apparently too small The 
creatures livcci in the cool, rushing stream, preferring the 
sheltered side of large boulders, the larva* working their gilU 
vigorously, the adult motionless and never coming to the sur- 
face j all eatremely shy and very quick One of the specimens 
was full of nearly ripe eggs. 

Searching in the streams only a little above the city, which 
altitude of about 7600 feet, was fruitless. 

To return to tht Axolotl, the permanent and sexually ripe 
Ijjva of A, tigTMnum This is restricted to the Lakes 
Chaleo and Xochimilco, to the south and south-east of the 
capital, No larval or adult specimens of any kind of newt 
occur U the Logo de Texcoco, the largest of the lakes. Its 
water ia too tirackish, knd it was alr^dy quite uodrinkable at 
the time of the oooqueac, ilvhen thfa lake extended to and sur- 
jo^ed the cSty, Its pfesent mean level la six to seven feet 
the eero 6f the. town, from which it is ahbut three Ailes 
distant. This lake U ellUng^ up fast* unce''th^ mirvdloas' 

^ and Mr,, v«l. 11.(1896), p 439 
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drainage canal not only intercepts the dangerous spates of the 
western streams, but also drains the lake whenever its level 
rises a few feet. However such a low rise suffices for the lake 
to extend over many square mile'i of the neighlinurhood, which 
during the diy period is covered with a while s.ihne crust, inter- 
spersed with scanty grass, on which cattle and horses eke out a 
precarious existence. The lake is not quite dead , u cimlains 
several kinds of fish, only one of commercial value, anil numerous 
waterfowl visit it in the late autumn 

fi-ikes Chaleo and Xochimilco are a paradise, situated abou 
ten feet higher than the Texcoco l^ake and separated front it by 
several hills High mountains slope down tu the southern 
shores, with a belt of fertile pastures, with slirubi, and trees .ind 
Little streams, here and there with rucks and ravines In fact, 
there are thousands of inviting opporliinities for newts In leave 
the lake if they wanted to dg so Close to the southern end of 
Lake Xochimilco, absolmclyclcar water wells up from the bottom, 
forming the famous ojos de a^m nr springs, which are thirty to 
forty and more feet in depth Much of the lake, perhaps half 
pf us surface, is filled with the celebrated chtnafnpas or ' ' floating 
gardens," t e many hundreds of islands surrounded by ever so 
many wide and narrow canals, here and there with a large 
stretch of water Young little islands are still in process of 
formation, floating masses of entangled peat, tushes, moss and 
grass Such floating clumps are caught, combined and anchored 
by stakes or long saplings of willows and poplars, which are 
driven into the muddy ground, where they soon take root The 
fertile mud is ladled up from the bottom, heaped upon the float, 
which thereby is converted into an island proper, until a garden 
IB produced in which are cultivated masses of all kinds of 
flowers, melons, pumpkins, gourds and all other produce, which 
is taken daily to the market through the Viga Canal right into 
the city The larger islands are mostly surrounded by tall 

E upUrs, planted in rows along the edges, thus forming a firm 
oundar)’ Undue shade is prevented by lopping ofT the side 
branches None of the islands is higher than a foot or two ; 
some are now firm enough ft> support houses The depth of the 
water averages perhaps five to ten feet, shallower towards the 
north-west, where the lake gradually changes into a swamp of 
rushes. The further away from the powerful springs, the muddier 
and darker appears the water, full of suspended hesh and de- 
comnnsing vegetable matter, teeming with fish, larve of insects, 
Daphninc, worms and Axolotl These breed at the beginning of 
February The native fisherineii who punted us about id cTug- 
outs through this paradise knew all about them ; how the 
clusters of eggs were fastened to the water planU, how soon 
after the little larvis swarmed about in thousands, how fast they 
grew, always remaining dark and never piebald or marbled with 
yellowi until by the month of June they were all grown into big, 
fat creatures ready for the market Indeed, we could not get 
any small specimens in ihe month of June, when we paid our 
fust visit I.ater in the summer they take to the rushes, in 
the autumn they become scarce. 

None has ever been known to leave the water or to meta- 
morphose, in spile of Valasco's hearsay statement But axidoter 
aletas (i.e without winglets, meaning gilb) are called axohtes 
del ettro (mountain-axolotl), or axolo/es sordos (deaf, having no 
ears) However, none of ihese, many of which are undoubtedly 
A aliamiranij are found in the vicinity of the two lakes. 

The reason why there are only perennibranchiate, permanent 
Axolotl in the lakes of Chaleo and Xochimilco is obvious The 
constant abundance of food, stable amount of water, innumer- 
able hiding places in the mud, under the lianks, amongst the 
reeds and roots, all these points are inducements or attractions 
so great that the creatures remain in their paradise and conse- 
quently retain all those larval features which are not directly 
connected with sexual matiuity. There is nothing whatever to 
prevent them from leaving these lakes, but there 15 also nothing 
to induce them to do so. The same applies occasionally to 
European newts, of most of which we now know instances of 
sexually ripe larvx " Nevertheless, in the case of our Axolotls 
Che latent tendehey to metamorphose can still be revived. When 
once sexually ripe, ihe Axolotl are apparently incapable of 
changing, but that thepr ancestral rl^mc la still latent in them, 
not quite forgotten, is shown by the metamorphosing offspring 
of Axolotl bred in Europe 

My explanation suggested itself during oui visits to these 
lakes, vghich m every respect are so totally different from any 
o$hcr lakes, pools and rivers we have se^n In that wonderful 
cqu fifty. Xne only objection U th%t nobody has thought of this 
•ll^lanalion before, but 1 do not know of u°r^0^1ogist wbo has 
i* I 


332 


NATURE 


(.rtlBRUARY 5, igoj 


Btadied the quest bn on the spot, except de Siusinre,*^ who was 
there some thirty years ago. He suggested that the swamps 
which extend between the water and the dry land prevented toe 
creaitures from gaining the Utter and therefore from transforming. 
But thick rush-swamps Gll only the north-western extent of the 
region. Then Weismann apecuUted upon the dismal condition 
of the salt-inemsted surroundings which were supposed to have 
hemmed in the Axolotl. This dream could- apply only to Lake 
Texcoco, where there are none I The latest Suggestion has been 
made by Herterap^ the professor of eoology in Mexico. He puts 
It cattegor leal ly that the Axolotl cannot transform for want of 
food. Fancy the idea that overcrowding of the lakes, which' 
are teeming with food, causes famine and at the same time pro- 
duces bigp oily, fat Axolotl 1 

The inducements to remain m the water, their birthplace, have 
become too strong for the larvE to yield to their innate tendency 
of further development Nothing is stunted in their bodies. On 
the contrary, they become to a certain extent overgrown, and the 
sexual organa, which anyhow in most terrestrial UrodeU are 
active only during the temporary aquatic life, undergo their 
normal course of development and function. H Gadow. 


ISOMERIC CHANGE IN BENZENE 
DERIVATIVES? 

T N recent years, it has become realised that in many chemical 
^ reactions, isomeric changes — that is, the change of a given 
substance into another ol identical composition, ^t possessing 
a difTerent and under the conditions a more stable constitution — 
pUy an important part ; thus, as is well known, from the salts 
of certain organic acids, the acid frequently cannot be obtained, 
but a neutral laomeride (the pseudo-acid) into which the acid 
changes is alOne isolated. One very interesting instance of 
isomeric change is to be found in the jirocess of substitution In 
certain benzene derivatives As long ago as iSSy, Armstrong 
suggested that the ready production of para-derivaiives from 
ammo- and hydroxy-aromatic compounds — anilines and phenols 
— -was due to the formation initially of isomeric compounds in 
which the amino- or hydroxylic hydrogen was displaced by the 
substituting group Since that date, these labile precursors 
(phenyl chloramines, nitramines, &c.) of the ordinary substitu- 
tion products (chloro-, nitro-anilines, &c ) have been isolated 
in numerous cases. They can always be transformed into the 
stable isomeride, but this change seems to be conditioned by the 
resence of some other Substance — the catalyst As Armstrong 

as suggested, these isomenc changes are ‘'fermentative’* in 
character, often takfng place with great facility and undeF the 
influence of minute amounts of the catalyst, Measurements of 
the velocity show that changes of this type are always apparently 
monomolecular (that is, each molecule changes per js) ; but such 
a result only proves that the slowest reaction is monomolecular 
and does not exclude the possibility of the simultaneous occur- 
rence of other more rapid transformations, which form part of 
the complete change, 

A most instructive example of isomeric change is found 
amongst diazobenzene derivatives. The dia/obenzene salts are 
derived from the base, diazonium hydroxide, to which is now 
generally assigned the expression Ph N(OH) = N On treat- 
ment with alkalis, this ba^ is converted into the salts (diazo- 
tates) of an isomenc acid, to which the formula Fh.N.N.OH 
is given. On attempting to isolate the acid from these salts, a 
neutral isomeric substance (the pseudo acid) is obtained ; this 
is probably a phenylnltcosamme, Ph.NH NO. In this paper, 
the author describes a new case of intramolecular change of a 
remackably interesling kind ; — Chloro- and bromo-benzene- 
diazonium hydroxides, N(OH) = N, readily change into 

Isomeric hydroxybenzene derivatives, CgH|X0(OH).NX=N, 
the hydroxyiagroup and one of the halogen atoms (an ortho- 
placed haloflVatom) having exchanged positions. This change 
not ota^ ^pdi another {[lustration of the transference of a 
group ftorn the aide chain of an aromatic tompound into the 
benzene nucleus, but fferther shows the tendency, which has 
been ocd^lonklly noticed, for an araihonium base to change into 

1 V^fhamdi. Stilmttuy Gtwwlltck, RinMhdttm (iBOBX p. So* 

3 Za and vol. Ul. (May, 

9 XbpWaci tff paper on " bonwric Chanx# fif Banxene Darivacivet— The 
Intarchanie of HMoKcn aud Hydroxyl in Bonraoedlazanlum Hydmidaa." 
By Dr K. J. P. OrtDB. lUad eefbn tha Royal Sodoty DnCaabar si kooa. 
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an isomeric substance of neutral character. Under all con- 
ditions, when It ia possible for the diazonium hydroxide to be 
present, the wandering of the hvdroxyl group takes place. 
Thus in dilate aqueous solution of such diazonium salts as the 
nitrate or the hydrogen sulphate, the small quantity of diazoniuin 
hydroxide which arises from hydrolytic dissociation undergoes 
this change. In the presence of excess of acid, there Is no 
hydrolytic dissociation and consequently the isomeric change 
does not take place. In the case of the salt of a weak acid, as 
the acetate, where the hydrolytic dissociation is considerable, 
the rate of interchange of halogen for hydroxyl Is greatly in- 
creased. In the naphthalene series, this intramolecular change 
occurs with even greater ease and rapidity than in the benzene 
senes. 

The elucidation of the nature of the process by which halogen 
is eliminated from diazobenzene compounds (a reaction first 
observed by Meldola in the naphthalene series) has rendered 
possible the removal of certain errors in the statements regarding 
the changes undergone by diazonium compounds. Thus 
Hantzsch has recently stated that r-tribromobenzenediazonium 
hydroxide, CeH^Brg N(OH) = N, changes into the correspond- 
ing phenyl nitrosamine, CgHiBrg NH.NO, not realising that 
under the conditions (presence of acetia acid) an isomenc Change 
has taken place, bromine being eliminated. 


A DAYLIGHT PHOTOMETER, 

A " DAYLIGHT PHOTOMETER ” described by Mr. A. H. 

Munsell, of Boston, Mass , is designed mainly for the 
companson of the brightnesses of vanous coloured surfaces 
illuminated by daylight or artificial light. The instrument con- 
sists essentially of two "cat's-eye” shutters placed symmetri- 
cally tovArds a source of diffused light. Through one of these 
the light falls on the coloured surface to be tested, through the 
other upon a standard white surface Ihe second shutter is 
then gradually closed until the resulting grey produced on Ihe 
white screen just matches the coloured surface in intensity, 
whilst a dial connected wiih this shutter shows, in percentage, 
how much darkening has been necessary to match the coloured 
surface under test The instnimenL has also been applied 10 
the testing of light transmitted through coloured media. 
Owing to the wide variation in the sources of light used, 
well as in the colour perceptions of different o^ervers, no 
degree of absoluteness can attached to the readings. As 
Purkinje and Dove showed, the relative brightness of two 
differently coloured surfaces changes as the strength of the 
illuminating ^urce is altered. But although the rc^ings of 
the instrument must for these reasons be interpreted with great 
cauiion, the arrangement seems capable of supplying much 
interestlim informaiion on the variations of colour perception 
under different conditions Alrehi Campheli. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE, 

Cambridge — It was agreed by the seoate on Januory 29. 
by a large number of placets to one non^placet, to appoint 
two additional demonstrators of human anatomy 
The funeral service for the late Master of Caius, Dr. 
N, M. Ferrers, F.R S., took place privately in the college 
chapel yesterday, February 4 The public service for the 
late Sir G. G. Stokes, F.R.S., Master of Pembroke, la to 
b^ held in 5t. Mary’s Church to-day, and will be attended 
by a large number of members and officers of the University 
and representatives of learned aocleties- 

By the will of the late Mr F. J. Quick, of Trinity Hall, 
the residue of his estate, valued at some 5o,oooL, is placed 
in trust for the promotion of study and research in vegetable 
and aqlinal biology. The University li to draw up a scheme 
for the admlnlatration of the trust, wherein it shall be pro- 
vided that no office or appointment paM from the income 
of the fund shall be held by the same person for more tharr 
three years without being thrown open for a fresh election. 

The el^ion to the Lucasian professorship, vacant by th^ 
death of Sir G. G. Stokes, will take place at noon on 
Pebmry The electors are the heads of doUdges- 
Miss 1. SoUas, Newnham College^ has been noffluiated to 
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occupy the University table at the Plymouth Marine Bio- 
loffkBU Lat>oratory. 

T)r. W. N. Shaw, F,R S , is to lecturb on Thursdays 
during the present term on the physics of the ventilation 
of buildings. The lectures are given in the Cavendish 
Laboratory at 4 30 p m. 

The Arnold Gerstenberg studentship, value 90I for two 
years, will be awarded in the Lent term, 1904. It is open 
to men apd women who have obtained honours in the 
natural sciences tripos and propose to pursue philosophical 
study. The award will be made by means of essays on 
subjects set forth in the Universtty Reporter (p. 431)- 

Dr. G. N. Si'KWARl, of Cleveland, U.S.A , has been offered 
and has uccepied the professorship of physiology in the Uni- 
versity of Chicago 

Speaking at a meeting of the Derbyshire Dairy Farmers' 
Association at Derby, on January 30, the Duke of Devonshire 
said he did not know what our educational system, as it had too 
generally been administered in the past, had done for the 
advantage of the farmers. They had seen it mainly from this 
point uf view — that it had taken I he best and brightest boys and 
girls from the counlry districts away to empluyment in *he 
towns, and that it had done nothing to improve the character 
of the labour which was still left to them in the country. The 
education which the children received in rural districts might 
have been such as to fit the children for occupations in towns in 
various branches of industry, but it had not been such as to 
make a boy or n girl a better member of the agricultural com- 
munity What they wanted was, first, to form the character of 
the children, to make them honest, industrious, more reflecting 
and steadfast , and, neat, to improve their intelligence so that 
(hey might be mure capable of doing whatever class of work 
might fall to their lot in life in a better, more conscientious and 
iDtelligent manner The village school which did not have 
this enect upon the children was not a school conducted as it 
ought to be What was wanted for the children was nut the 
cramming of them with facts, but leaching them something 
which might be applied to their dally lile and might so interest 
them that they would prosecute its study after they left school 
and thus fit themselves more effectively for their daily labour, 
whether It were m the town or m the country The training of 
their teachers had hitherto been too exclusively of a literary 
character, with, perhaps, a scientific smattering It had not 
been directed to those subjects which related to agricultural 
life, to farming, dairying or the household 

In proposing the loast of " The Mining- and Metallurgical 
Industries," at the 30th annual dinner of the Royal School 
of Mines on Tuesday, the chairman, Mr A C Claudet, 
referred to the steps that had been taken by the council of 
the Institution of Mining and Metallurgy with a view to 
effect the reorganisation of the Royal bchool of Mines 
The Times reports Mr Claudet to have said that, m the 
interests of the Empire no less than of the mining and 
metallurgical industries, prompt and far-reaching action 
was imperatively necessary if Bntish-trainrd mining 
engineers and metallurgists were to hold their own in the 
future With foreign-trained engineers, and it was this con- 
viction which led the council of the institution to take the 
matter in hand Systems in force in America and elsewhere 
had been inVestigaicd, and the results communicated to the 
council of the college, with certain recommendations and 
the offer of material assistance in carrying them out The 
matter was receiving the serious attention of the Board of 
Education, and the council of the institution had good 
grounds for feeling confident that comprehensive improve- 
mehU would be effected at no distant date. It was believed 
that, if nothing unforeseen happened, British mining and 
metahurgical students would soon have facilities for train- 
ing equal to the best in the world The institution council 
proposed that a post-graduate course in practical work in 
(TfitieB and works at home or abroad should be established, 
and they had offered to give very material assistance in pro- 
viding the necessary facilities for sUch a course on lines 
which they believed would be of the greatest possible benefit 
to British graduates. In connection with this post-graduate 
course the institution had presented scholarships to the 
Royal School of Mines, and to three or four other colleges 
RS a, beginning, and It was hoped that before long further 
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scholarships and prizes would be available. The endow- 
ments and grants by Government in connection with mining 
and metallurgical training in this country were, as every one 
knew, ridiculously inadequate, and out of proportion to the 
vast interests involved — interests not merely local, but affect- 
ing the whole British Empire However, there were many 
signs that the Government and other authorities were alive 
to the necessity of doing something promptly for this branch 
of education, and if they pressed iheir claims strongly and 
persistently he had no doubt at all that tliey would be mei 
in a satisfactory manner Ihere was every reason to believe 
that their school would again occupy tlie po'iiiion it once 
held, and ought still to hold —that uC the premier mining 
school of the Empire, and second to none in the uorld 

SOCIETIES AMD ACADEMIES 
London. 

Royal Society, January 22 — " On the Electrodyiiainic and 
ThenriHl Kelaiions of Energy of MBcnetisdtiun.” By Dr T 

LApmor, Sec R S 

The main points whiCh the author has sought to bring out in 
this paper are as follows — 

(1) In an clecirudynimic field, there exists the usual spccifi- 
caliun of eleclrokmetic energy, but also in addition the energy 
of magnetisation of magnetic material 

(2) This energy of magnetisation appears as made up of a 
pan given by the ordinary formula, which (when paramagnetic) 
IS derived from therrnal sources, and so in the absence of 
hysteresis has the limited mechanical availability of thermal 

I energy, together with a local part which is to some extent thus 
I available, hut is also in part permanent intrinsic energy of the 
I molecules, regarded temporarily as inagneiic energy 
I (j) The law of Curie, that the susceptibility of weak para- 
! magnetic substances is inversely proportional to the absolute 
I temperature, is involved in these btatements 

(4) The extent of the direct (non thermal) availability of 
retained magnetism can be inferred only by empirical pToq^ouie, 
for example, in general features hy inspection of the liysierErsis 
diagram as pointed out by Lord Rayleigh 

Phyaical Society, January 23 — Pi of S P Thmiipson, 
president, in the thair, — A paper on an oscillating table for 
determining moments of inertia was read by Mr W H. 
Dvrrlman. The apparatus consists of a circular wooden 
tajble which can be suspended from a wire by means of brass 
supports A pointer is attached to the centre of the bottom 
of the table and immediately below is another fixed pointer 
In the top of the table a circular groove is cur, m which 
pieces of lead can slide. These pieces of lead form together 
half of a circular nag of rectangular crObs section The body, 
the moment of inertia of which is required, is placed in posi- 
tion on the table, and the lead weights moved until the two 
pointers are opposite to ojic another. The table therefore 
always ostillales about the same a\is, and since the lead 
weights are at a fixed distance from this a\is, the moment 
of inertia of the table remains constant. Ihe apparatus 
can be employed for determining the moment of inertia of 
a body about any axis, and is useful for proving the law 
that the moment of inerlia of a body about any axis is equal 
to its moment of inertia about a parallel axis through its 
centre of gravity, togcMher with the moment of inertia of the 
whole mass, collected at its centre of gravity, about the 
given axis. — Mr. Bkinnar described an inertia balance by 
means of which moments of inerlia can be determined with- 
out the use of stop watches. The table which carries the 
body IS suspended by a wire. I’lied to the centre of the 
bottom of the table there is another wire, similar to the first, 
but twice as long This wire carries a screwed brass bar, 
the axis of the bar being at right angles to the wire, At 
the middle point of this wire there is a pointer fixed at right 
angles to it, and on the brass bar are two weights which 
can be placed at varying distances from the axis. To the 
bottom of the bar is attached a fourth wire, the same length 
as the first one, and its lower end Is clamped. By arranging 
so that the upper table oscillates to the left when the bar Is 
oscillating to the right, and adjusting the Weights on the 
brass bar until the pointer is stationary, the moments of 
inertia of bodies placed upon the table can be determined. 
The chairman referred to an inertia table designed by Prof. 




334 


NATURE 


[FEBItUARY 5 , 1903, 


Perry m which an aJuminium rin^ was supported by a 
trihlar suspension. — A paper entitled Note on an Elemen* 
tary Treatment of Conducting Networks," by Prof. L. fe. 
Mrflberforc*i was read by Mr. Dcrriman In thiS paper 
tho author shows that the well-known reciprocal relations 
between the parts of a conductinf? network can be reaaily 
established without an appeal to the properties of determin- 
ants — A paper on the theory of the quadrant electrometer 
was read by Mr. G. W. WAlkar. For the purpose of some 
experiments which the autlior is taking up, he has found 
it necessary to examine carefully the theory of a symmetrical 
quadrant electrometer, and the results of his investigations 
are put forward in this paper The late Dr. John Hopkin- 
son pointed out the imperfection of the usual formula given 
by Maxwell, and also gave an empirical formula which 
closely represented his experiments The general result is 
well known, namely, that the sensibility of the electrometer 
rises to a maximum as the potential of the needle is raised, 
and that any further increase In the potential of the needle 
reduces the sensibility The author's experiments have been 
made with a sensitive electrometer by Bartels, of Gottingen, 
which shows n maximum sensibility when the potential of 
the needle is about 100 volts The sensibility seems to go 
on diminishing after this, at least until very high voltdges j 
are used. The formula for a quadrant electrometer is in- | 
vestigated more rigidly than in the text-books, and an equa- 
tion IS arrived at which is practically identical with the 
empirical formula of Hopkinson, and represents exactly the 1 
results obtained by the author from a Bartels’ electrometer 
The equation contains a constant which must be positive to 
explain the results, and it is shown that this is the case. I 
An investigation is then undertaken to obtain a numerical I 
value for this constant. 

Zoological Society, January 20 — Prof. G B Howes, 
F R S., vice president, in the chair — Mr Budvett read a 
report on his recent expedition to Uganda. At Butyaba, on 
the east shore of Lake Albert, PolypUrus senesalns and Ptoiop- 
terus atthMOpicus were both abundant, and collections were 
made of the fishes of the lake and of the higher vertebrates 
Mr. Budgett proceeded through the Budonga forest, where very 
large herds of elephant were frequently seen, to the Victoria 
Nile below the Murchison Falls Here ten dsys were occupied 
in endeavouring to obtain the early stages of I'olypterus, wmeh 
was fairly abundant and was found to be spawning, i he fertilis- 
ation of more than a hundred ova obtained, however, was not 
successful, and the most promising attempt yet made to breed 
FoJypterus artificially again faded. Mr. Budgett proceeded to 
Wadelai overland, staying there a week, but was not very 
successful here in obtaining material of Pulypterus ; but some 
collections of fishes and birds were made. At Fashoda, several 
weeks were spent, and a good deal of information concerning 
Poiypterus senegaius^ P AicAtr and P. tndlichcri was obtained. 
Many anatomical preparations of fishes were also made here 
Throughout the journey, many observations were made upon 
the birds and mammals, and the striking parallelism of the 
country of the Nile province of Uganda in its flora and avifauna 
to that of the Gambia colony on the west coast was especially 
noticed, Though some new light was shed upon the problem 
of the life history of Poiypterus, earlier stages than those 
previously observed were not obtained. — Mr J S Buds^tt 
also read a paper on the spiracles of Poiypterus, in which he 
stated his opinion that the spiracles of this fish were used to 
take in and give out air from the swim-bladder — Mr. F K 
Bsddard, F K S , read a communication dealing with the 
surface anatomy of the cerebral convolutions in Nasalis, Colobus 
and Cynopithecus The wide differences which the brain of 
CynopithecuB shows from that of the baboons and its many 
poinls of resemblance to the brain of Semnopithecus were 
pointed out. Colobus was shown to closely resemble Macacus 
in the structure of its brain. Three brains of Nasalis were 
reported on, two of which the author owed to the kindness of 
Dr, Charles Hose, of Borneo It was stated to be practically 
impossible to distinguish the brain of this genus from that of 
Semnopithecus. — Mr. G, A. Boulttnc«r, F R.S .read a paper 
on the Ashes collected by Mr G. L. Bates in Southern 
Cameroon. Examples of thirty-five species were contained in 
the collection , these were enumerated and the new species, 
nine in number, were described. One of the Species was made 
ihe type of a new genus — Micrnsynodontia.— A communication 
from Mr W K Hutton contained an account of the anatomy 
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oi a gephyrean worm from the Firth of Clyde As the worm 
appeared to be hitherto undesenbed, Mr Hutton pressed to 
name it Phastoiosoma Ures — A communication from Dr. J. G. 
do Man coniained the description of a new species of fresh- 
water crab from Upper Guinea, under the name Potamon {Pota~ 
monauifs) latidactylum , — Mr. K, I Poeoek read a paper, 
prepared by the Hon N. C. Rothoohlld and himself, 
containing a description of a new species of spider of the genus 
Fhrynarachne, discovered by Messrs Rothschild and K E. 
Green in Ceylon The members of this genus were noteworthy 
on account of the perfection of their imitation of a patch of 
bird’s dung, which acted as a lure to butterflies — A communi- 
cation received from Dr II J Hanaen, of Copenhagen, 
contained a monograph on the crustacean genera Sergestes and 
Petalidium, with an excursus on the luminous organs of Ser~ 
gestci chaiUngertj n sp. During a visit to England last 
summer, Dr Hansen was empowered by the auiTionties of 
Ihe British Museum (Natural History) to examine all the 
specimens of reputed species of these genera preserved under 
their care in the extensive " Challenger ” Collection. A minute 
investigation of all the specimens called for some systematic 
changes, but on the whole confirmed the view which he 
had expounded in 1S96, namely, that many specific names 
had been needlessly applied to larval forms of species 
already known in the adult condition On the other hand. Dr. 
Hansen found one single specific name covering specimens of 
four distinct species, two of these being new to science, and one 
of the new ones being exceptionally remarkable for the posses- 
sion of luminous organs. These, which were not known to 
occur in any other species of the genus, were distributed in 
great numbers over the whole fabric of Sergesies ckaliengirt 

EDlNBURr.H 

Royal Society, January 5 “-Prof Flint in the chair — A 
paper by Mr. George Romanes was communicated in which 
the author argued that it was not necessary to suppose that the 
earth in the course of its evolution had passed through a molten 
or seini-fiuid condition. He showed definite calculations 
that the great compression of the interior parts of the earth 
implied an evolution of heat sufficient for all purposes The 
paper gave rise to a lively discussion as to the internal condition 
of the earth and its probable history, Prof. Knott pointing out 
that the Helmholtz theory of gravitation, when applied to the 
earth in its present state, amplysufficed (o account for the annual 
loss of heat. A very slight contraction would prevent the 
average temperature becoming lowered, although a certain 
amount of heat was lost every year. — In a paper on the isoclinal 
lines of a differential equation of the fir^t order, Mr. J, 11 
Maclagan Wwdderburn, following Lie’s idea of a differential 
equation, namely, that the equation ^ (:r, j/, /] = 0 attaches to 
every point [x^y) a direction/) ( -(^yjdx)^ discussed geometrically 
the singular loci of the integral curves by means of the singular 
loci of the family of curves obtained by regarding p as an 
arbitrary constant This family it is proposed to call the 
isoclinal family An isoclinal line has Lne property that the 
difierenlial equation attaches ihe same direction to every point 
on It The cases dealt wuh were where the p discriminant was 
(i) an envelope of the isoclinal family, (2) a locus of nodes, (3^ 
a locus of cusps, the corresponding loci on the int^ral curve 
being (l) a locus of cusps, (2) a tac locus, (3) a locus oframphoid 
cusps Tac loci were divided into three classes, according a> 
the curvature was in the same or opposite direction in the two 
cases, or an inflection on one of the curves The method was 
applicable to equations of higher order than the first, and to 
partial dilfereniial equations, 

January 19 — Lord Kelvin, president, in the |chair — Lord 
Kvivin read a paper on the reflection and refraction of light, in 
which further uevelopipents were given of two previous papers. 
In the earlier of these (/’/ir/ Mag,, August, 1900), the dynamical 
diRFicully of conceiving ponderable bodies capable of motion 
through the highly elastic solid such as ether seems to be was 
surmounted by supposing that within the sphere of action of an 
atom of matter the ether varied in density accoidinf; to definite 
laws conditioned by assumed attractions and repulsions between 
the atoms and the elements of eiher. As the ether flowed 
through the space occupied by the matter, or as the atom passed 
through the ether, the ether was imagined to become conaensed 
towards the centre and rarefied towards the surface of the 
sphencal atom in such a manner that the amount of ether within 
the spherical boundary was the samr as if no atom were present. 
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This condensation and rarefaction of the ether eave to the 
matter a quasi inertia, in virtue of which particular kind of 
loading of the ether the velocity of light was affected and a change 
of refractive index produced. In the second paper referred to (see 
Archives NhrUsf^atses des Siien^ts^ (S.c , November, 1901), the 
single electric fluid theory of Aepinus was " atomised/’ the 
negative electricity consisting of minute atoms called eleclnons 
much smaller than the atoms of ponderable matter. These 
electlions freely permeate the spaces occupied by the material 
atoms as well as empty space They repel one another, but 
attract the atoms of matter, and the atoms of matter also repel 
one another The electnons passing within the spherical atom 
lend to neutralise the action of the atom ofmatler, and in the over- 
lapping of two atoms and the consequent transformation of old 
configurations of equilibrium of the atoms and the associated 
electnons into new configurations, an endless scope was found 
for explaining many electrical phenomena Any such change in 
configuration would be followed by the electnons vibrating about 
Iheir new positions of equilibrium and sending off ethereal waves 
through space The non neutralised material atom is supposed 
to repel tne ether and the electrion to attract it In the neigh- 
bourhood of a neutralised atom, the ether is unaffected , but 
within the atom there are condensation and rarefaction of the 
ether, depending upon the particular distribution of elecirions 
within it. When we consider the behaviour of such a dynamical 
system in regard to trains of ethereal waves incidenL upon it 
and, it may be, passing through it, not onl^ are the well known 
Fresnel laws for the reflection of polarised light ai once obtained, 
but the phenomenon of metallic reflection finds an immediate 
explanation — Sir John Murray and Mr Laurence Pullar 
presented the first of a senes of communications on the bathy- 
metrical survey of the fresh- water lochs of Scotland, this first 
paper dealing with the lochs of the Tay Basin During last 
summer, the work had been vigorously prosecuted, depths, tem- 
peruturea, vegetable and animal life being specially studied 
J he oscillations familiar to the Swiss geologists and known as 
Seiches were also observed — Dr Horne followed up this paper 
with a lucid account of the geological features of the Tay Basin, 
illustrating ihe tectonic structure of the Highlands by means of 
sections, and drawing attention to the succession of uplifts and 
denudations which had affected the Tay Basin during geological 
lime. The importance of the results obtained by Sir John 
Murray and his associates was dwelt upon, especially in regard 
to the strong evidence in favour of the glacier origin of certain 
of these lochs, notably Loch Tay itself, which could be nought 
else than a true rock basin produced by ice erosion. 

Paris 

Academy of Sciences, January 26. — M Albert Gaudry 
in the chair. — Researches on the chinchona alkaloids cin- 
thoniiie, cinchonidine and rinchonainme, by MM Bartha- 
lot and Qaudachon. A ihennochemical paper giving the 
hiMts of combufition, formation and solution of these alka- 
loids and some of their salts Recently precipitated cincho- 
nine appears to possess the same physical state as 
I rystalllsed cinchonine , cinchonidine behaved in a similar 
manner. — On some functions and point vectors in the 
motion of a fluid, by M Paul Appoll.^ — On the reduci- 
liility of differential equations, by M. Paul Painlevd. 
-Ihe theory of the absorption of light by symmetrical 
irystals, by M. J. Bouaalneaq — On the magnetic 
deviability and^ the nature of certain rays emitted by radium 
and polonium, by M. Henri Becauorol. It has been shown 
that the radiation from radium is partly deviated by a mag- 
net, and that this portion of the rays is identical m properties 
with the kathode rays. The other part, considered as un- 
.iffected by a magnetic field, consists of two kinds of rays, 
nne very penetrating and the other easily absorbed. Ihe 
latter have recently been identified by Rutherford, under the 
name of the o-rays, with the canal rays of Goldstein The 
f'lectrical method used by Rutherford was one of extreme 
delicacy, but It appeared desirable to confirm this result by 
»n independent method, and for this purpose measurements 
wore made by a modification of the photographic method 
previously ua^ by the author The results were in general 
agreement with Rutherford’s experiments, the a-rays resem- 
ttling the canal rays in carrying positive charges with 
k'reater masses and smaller velocities than those of the 
k ithode rays. — On the use of a telegraph wire for register- 
'ng automatically earth vibrations and mrasurlng their 
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velocity of propagation, by M G Llpprwann. In a con- 
tinuous seismograph, considerations of cost necessitate a 
reduction of the curve to small dimensions, and an apparatus 
designed to give the curves on a large stale must be started 
during the earthquake, with the result that the first portion 
of the record is lost A telegraphic arrangement is described 
by tile author by which the anival of the seismic wave at a 
distant station works a relay, starting the rlo( kwork of the 
recording apparatus at a second station, advantage being 
taken of the relatively slow rate of transmission of ihe 
seismic disturbance The same apparatus will also serve to 
measure this r.itp -The principal results obtained in 1902 on 
the radial velocities of the stars, and on the causes of error 
peculiar to these researches, by M H Dealandrea. Ihe 
causes of error are numerous optical and mechanical de- 
fects in the telescope and spectrograph, errors In adjust- 
ment, the e/Tccts of temperature changes on the flexure of 
the supports, and the varying condition of the atmosphere 
— On two recent comets, by M Perrotin. Of the two 
comets recently discovered by M Giacobini at the Observa- 
tory of Nice, the first is new, the second may be identical 
with Ihe Tempel-Swift comet, the return of which is ex- 
pected about this time— On the fourth campaign of the 
Pritues'i Alice U , by Prince Albdrt I. of Monaco. Ihe 
work was earned out partly in the Mediterranean and partly 
in the North Atlantic A summary of the results obtained 
in oceanography and zoology is given. In view of the re- 
sults of M Armand Gautier on the normal presence of 
arsf nic in the animal organism, systematic search for this 
element was made on the animals caught during the voyage 
M Gabriel Bertrand, M Gautier's views being com- 
pletely confirmed — Ihe eruptions of dense clouds from 
Mont Pelde, by M A LacrolM. It was found possible to 
fix approximately the temperature of one of the hot blasts 
at a distance of 6 kilometres from the volcano, it was lower 
than the melting point of tin (330'^ C ) and higher than 
125° C- , since the latter was Ihe temperature found for a 
laytr of ashes some tunc after the eruption — The Observa- 
tory of BpsanQon Ihe elements of the Giacobini coiuet 
(1902 d), by M P. BrUck, and observations of the Giacobini 
comet (igoT a), by M P ChofArdet. — On regular differen- 
tial systems, by M Ch. Rlquier. — On induced radio-activii v 
and on the emanation from radium, by M. P. Curie. In a 
former note it was shown that the disappearance of the 
radio-activity induced by radium in a closed vessel and main- 
tained at a constant temperature followed an exponential 
law with the time Similar experiments have now been 
carried out at 450° C and — iflo° C , and it has been found 
that the law is the same. From these results it 15 regarded 
as improbable that the effects accompanying the existence 
of the emanation can have their origin in chemical action, 
sinie there is no known chemical reaction the velocity of 
which remains constant over a temperature range from 
— T.So° C to -1-450° C — On the micrography of the nickel- 
steel alloys, by M L6on Oulllot — On the existence of 
electrolytic superoxides of lead, nickel and bismuth, by M 
A Hollard. From the chemical formula, any weight of 
lead peroxide deposited electrolytically, niultiplied by o 866, 
should give the weight of lead- — Experiments were carried 
out wiih amounts of lead varying from o oi gr. to 10 gr 
of lead, and the amount of pi roxide deposited weighed The 
results show that the factor □ 866 is only approachv.d when 
large quantities of lead are present, the factor falling to 
o 74 for the smallest amount The author interprets this 
as being due to the formation of a higher oxide of lead, but 
no direct evidence of this is produced Simili^r experiments 
with nickel and bismuth lead to the conclusion that the oxides 
N1O4 and Bi-O^ can be separated electrolytically --On the 
equilibria produced between copper, silicon and manganese, 
and nn the silu ide of manganese Si.jMn, by M. P. LAbqau. 
— On two acids containing phosphorus derived from methyl- 
ethyl-ketone, by M C MArla. — On a new diiodophenol, by 
M. P Brenan*. — On the rotatory power in homologous 
ethers of borneol, isoborneol and camphocarbonic acid, by 
MM. J. Mlnguln and Gr. de Bellamont —On the chlorin- 
ation of aromatic substituted h}drocarbons by ammonlacal 
plumbic chloride, by MM. A SAyawAtx and P. Trawlta. 
The chlorinating action of (NH4)nPbCI(, on chloro-, 
bromo-, iodo- and nitro-derivallves of aromatic hydrocar- 
bons has been studied Ortho-chlor-toluene is attacked ex 
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clusively In the methyl group; tfie para-derivatiVe behaves 
similarly, — Researches on the a^-dimethylglutaric acids, by 
M E. E. BIaIm. — T he preparation and properties of 'i : (S 
hexanediol or hex a methylene glycol and its principal deriva- 
tives, by M I’Abb^ J Hamenat. Diphenoxyhexane is ron- 
verted into dilodohexane by ihe action of hydnodic acid, 
^nd from this the acelin is obtained and hydrolysed, yield- 
ing the glycol, the properties of which are described —Con- 
tribution to the physiology of the internal ear, by M 
The experiments described are not in exact 
accordance with either of the current theories of audition 
A third theory is developed, one of the consequences of 
which IS that the variations of pressure in the internal ear 
are of the same order as actions alTecting other nerves 
The acoustic nerve thus teases to be exicptional m its 
behaviour. — The evoUilinc cycle of tissues deprived of (heir 
intimate relations with nerves, by M N Alberto Barbferf. 
—On the ovule and fertilisation in the Asclepiade®, by M. 
Paul Dop. — Contribution to the study of the epiplasm In 
the Ascomycetes, by M A QuIMermond. — On a tave con- 
taining fossils near Ch^leauneuf-Ies-Martignes, by MM A 
Cotta and Ch Cette. —On the former existence of a direct 
communuation between the Parisian and Belgian basins 
b/ M Maurice Lerlche. — On the laccofites on the north 
side of the Caucasus, by Mile V< 5 ra Devl«. — On a drawing 
in the cave of Mas-d’Azil, by M Edouard Pletta. 
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THE SCIENTIFIC WORK OF SIR GEORGE 
S TOKES 

S tokes rani^ed over the whole domatn of natural 
philosophy in his work and thought , just one held 
— electricity — he looked upon from outside, scarcely 
entering it. Hydrodynamics, elasliciiy of solids and 
fluids, wave-motion in elastic solids and Quids, were all 
exhaustively treated by his powerful and unerring 
mathematics 

Even pure mathematics of a highly transcendental 
kind has been enriched by his penetrating genius , 
witness hi^" paper “ On the Numerical Calculation of a 
Class of Definite Integrals and Infinite Senes,’’ ^ called 
forth by Airy’s admirable paper on the intensity of 
light in the neighbourhood of a caustic, practically the 
theory of the rainbow Prof. Miller had succeeded in 
observing tliirty out of an endless series of daik bands 
in a senes of spurious rainbows for the determination of 
which Airy had given a transcendental equation, and 
had calculated, of necessity most laboriously, by aid of 
ten-figure logarithms, results giving only two of those 
black bands iitokes, by matheniritical supersubtlety, | 
transformed Airy's integral into a form by which the ' 
light at any point of any of those thirty bands, and any 
desired greater number of them, could be calculated | 
with but little labour and with greater and gieater ease 
for the more and more distant places where Airy's direct 
formula became more and more impracticably laborious 
He actually calculated fifty of the roots, giving the 
positions of twenty black bands beyond the thirty seen 
by Miller. 

With Stokes, mathematics was the servant and 
assistant, not the master, llis guiding star in science, 
was natural philosophy. Sound, light, radiant heat, 
chemistry, were his fields of labour, which he cultivated 
by studying properties of matter, with the aid of experi- 
mental and mathematical investigation 

His earliest published papers [Cambridge Philosophical 
Society, April 25, 1S43, and May 29. 1843, followed 
(November 3, 1846) by a Supplement] were on fluid 
motion , the second of these and its supplement contained 
a beautiful mathematical solution of the problem of find, 
mg the motion of an incompressible fluid m the interior of 
a rectangular box to which is given any motion whatever, 
starting from rest with the contained liquid at rest. This 
solution, af ihown in Thomson and Tail’s “ Natural Philo- 
sophy,” §§ 704 and 707, IS also applicable to the very 
practical problem of finding the torsional rigidity of a 
rectangular bar of metal or glass. For every oblong rect- 
angular section, the solution may be put in one or other 
of two interestingly different forms, which are identical 
when the cross-section is square and are always both con- 
vergent. One of them converges much more rapidly than 
the other when one of the diameters of cross-section is 
more than two or three times the other. Regarding 
these two solutions, Thomson and Tait (§ 707) say ■ — 

' Collected Mathenmdcal nnd Physical Papef^," vol 1 , pp 329-357* 
arom Cambndge PhllcMOphical Sociaty, Maich 11, 1850 
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“ The comparison of the results gives astonishing 
theorems of pure mathematics, such as rarely fall to the 
lot of those mathematicians who confine themselves to 
pure analysis or geometry, instead of allowing themselves 
to be led into the rich and beautiful fields of inathematical 
truth which lie in the way of physical research ” 

The 1843 paper contained his theory of the viscosity of 
fluids ; and his definite inathematiLal equations for its 
influence in fluid motion, which constitute the complete 
foundation of the hydrokinetics of the present day In 
the same paper, by reference to known facts, relating 
to natural and artificial solid.s, glass, iron, india- 
rubber, jelly, and results of experimental investigations, 
he relieved the theory of elastic solids from what is 
now known as the Navier-Poisson doctrine of a constant 
proportion between the moduluses of resistance to com- 
pression and of rigidity (resistance to change of shape) , 
and, following' Green, gave us the equations of equili- 
brium and motion of isotropic elastic solids, with their 
two distinct moduluses, which constitute the whole theory 
of equilibrium and motion of elastic solids as we have it 
at this day 

Seven years later, building on the foundation he had 
laid, he communicated another great paper to the Cam- 
bridge Piulosophical Society,^ “ On the Effect 0/ the 
Internal Friction of Fluids on the Motion of Pendulums ” 
In this paper he solved the following very difficult 
problems, taxing severely the mathematical power of any- 
one trying to attack them 

(1) The oscillations of a rigid globe in a mass of 
viscous fluid contained in a spherical envelope having 
for ltd centre the mean position of the globe 

(2) The oscillations of an infinilc circular cylinder 
in an unlimited mass of viscous fluid. 

(3) Determination of the motion of a viscous fluid about 
a globe moving unifoimly with small velocity through it 

(4) The effect of fluid friction in causing the rapid 
subsidence of ripples in a puddle and the slow subsidence 
from day to day of ocean waves when the storm which 
produced them is followed by a calm 

Of solution (j) lie makes a most interesting applic- 
ation to explain the suspension of clouds by determining 
from the known viscosity of air, the terminal velocity of 
an exceedingly minute rigid globule of water falling 
through air His formula for this has been used with ex- 
cellent effect in the Cavendish Laboratory by Prof. J J 
Thomson and his research corps , first, I believe, by 
Townsend in determining approximately the diameter 
of the globules in a mist produced by electrolysis, by 
observing its rate of subsidence when left to itself in a 
glass bell. 

In the interval between the two great papers of 1843 
and 1850, Stokes gave another magnificent hydrokinetic 
paper, ^ “ Theory of Oscillatory Waves," containing a 
thoroughly original and masterly investigation of a 
most difficult problem, the determination of the motion 
of s/fep deep-sea waves As an illustration of his results, 
he gives a diagram (M and P.P , vol 11 , p. 212) showing 
the shape of a deep-sea wave in which the difference of 
level between crest and hollow is seven-fortieths of the 

I December 9, 1B50, M nnd P P, vol 11 , pp 1-144 

‘•I Canib. PhU. Soc , March, 1B47, M and P P , \oL i , pp 197-22^, 
with supplemeni lirit published in the reprint M and P P . pp 310-32^ 

Q 
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wave-length — an admirable triuinph of mathematical 
power. 

He proved (vol. i. p 327) that the steepest possible 
wave has a crest of 120®, with slope of 30® down from it 
before and behind. He hoped to work out fully its 
shape, and would no doubt have succeeded had time 
permitted. 

Four short papers of July, 1845, February, 1846, May, 
1846, and July, 1846,’ show that in those early times 
Stokes had taken to heart the wave theory of light. 
His later splendid work on light has given such great 
results that even in the scientific world Stokes is often 
thought of only as a worker in optics and the wave 
theory of light. Truly his work in this province is more 
than enough for the whole life-time of a hard-working 
searcher in science 

A short paper of great value,” “ On the Formation of 
the Central Spot of Newton’s Rays beyond the Critical 
Angle, touches in its title a physical question of funda- 
mental importance— motion takes place m the 
ether close behind the perfect mirror pt evented by total 
internal reflection t And the answer to it given in the 
paper is admirably clear and satisfactory. 

A little later, we find one of the most important 
of all of Stokes's papers on light, ^ “The Dynamical 
Theory of Diffraction." This paper contains the full 
mathemaucal theory of the propagation of motion m a 
homogeneous elastic medium. It contains, also, applica- 
tion of the theory to the disturbance produced in ether by 
a Fraunhofer grating for the two cases of incident light^ 
(l) with Its vibrations in the plane of incidence, and (2), 
with its vibrations perpendicular to that plane (therefore 
parallel to the lines of the grating), Lastly, it contains a 
description of an elaborate eN:perimental investigation by 
himself, and a comparison of the results with theory, from 
which he concluded that the plane of polarisation is the 
plane perpendicular to the direction of vibrations in plane 
polarised light This conclusion, notwithstanding adverse 
criticism by Holtzmann,* was confiinied by Lorenz, of 
Copenhagen The same conclusion was arrived at from 
the dynamics of the blue sky by Stokes and Rayleigh 
and from the dynamics of reflection at the surface of a 
transparent substance by Lorenz and Rayleigh. We 
may now consider it one of the surest truths of physical 
science, 

The greatest and most important of all the optical 
papers of Stokes was communicated to the Royal Society 
on May 27, 1852, under the title “ On the Change of the 
Refrangibihty of Light."** In Ibis paper, his now well- 
known discovery of fluorescence is described , according 
to which a fluorescent substance emits m all directions 
from the course through it, of a beam of homogeneous 
light. The periods of analysed constituents of this 
fluorescent light, in all Stokes’s experiments, were found to 
be longer than the period of the exciting incident light. 
But 1 believe fluorescent light of shorter periods than 
the exciting light has been discovered in later times. 

Stokes found that the fluorescence vanished very 

^ M and P P,,. vol. i , pp, 141-157 

‘I Camb Phil, hoc , December 11, 1848, M and P P , pp 56-81. 

^ Canib Phil Soc., November 1B49, M. and P P , pp, 343-398, 

* 1 Ammaim, voL ncix , 1856, or Pkit vol, xiu p 143 

Annml^n, vol. In , 186a, 01 PhU Mag . vol xkI & lai. 

0 Phil Tran*, and M and P.P , pp 
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quickly after cessation of the incident light. A beautiful 
supplement to his investigation was made by Edmond 
Decquerel showing a persistence of the fluorescent light 
for short times, to be measured in thousandths of a 
second, after the cessation of the exciting light 

Stokes’s fundamental discovery of fluorescence is mani- 
festly of the deepest significance in respect to the dyna- 
mics of waves, and of intermolecular vibrations of ether 
excited by waves, and causing fresh trains of waves to 
travel through the fluorescent substance The prismatic ' 
analysis of the fluorescent light for any given period of 
incident light was investigated by Stokes for a large 
number of substances in Ins first great paper on the 
subject, and was followed up by further investigations 
by Stokes himself in later years, of which some of the 
results are given in his paper “ On the Long Spectrum of 
the Electric Light " {Phil Jrans,, June 19, 

Stokes's great paper on the refrangibihty of light is 
the last paper of the last volume (vol iii ) hitherto pub- 
lished of his mathematical and physical papers It is to 
be hoped that with the least possible delay we shall have 
a complete collected republication of ail his other 
papers. Every one of them, however small, wiU in all 
probability be found to be a valuable contribution to 
science , witness, for example, his paper of twenty-one 
lines in the Phil Ma^ for October, 1872 Let us hope 
that manuscript may be found for the communication to 
the Royal Society promised at the end of that paper 

Stokes’s scientific work and scientific thought is but 
partially represented by his published writings. He 
gave generously and freely of his treasures to all who 
were fortunate enough to have opportunity of receiving 
from him His teaching me the principles of solar and 
stellar chemistry when we were walking about among 
the colleges some time prior to 1852 (when I vacated my 
Peterhouse fellowship to be no more in Cambridge for 
many years) is but one example Many authors of 
communications to the Royal Society during the thirty 
years of his secretaryship remember, I am sure grate- 
fully, the helpful and inspiring influence of his con- 
versations with them. 1 wish some of the students who 
have followed his Lucasian lectures could publish to the 
world his Opticae Lectiones ^ it would be a fitting sequel 
to the “ Optic.c Lectiones " of his predecessor in the 
Lucasian chair, Newton. 

The world is poorer through hn death, and we who 
knew him feel the sorrow of bereavement Kelvin. 


RECENT METHOD IN PRACTICAL 
MA THEM A TlCl>. 

Hohere Analysis fur In^enieure, Von Dr John Perry 
Autonsierte deutsche Bearbeitung von Dr Robert 
Fncke und Fritz Suchting. Pp. vin-l-423 (Leipzig 
und flerlin Teubner, 1902) 

C ONSIDERING the poor opinion the Germans 
express for the school of mathematics in this country, 
it IS a great honour for Prof. Perry that his “ Calculus for 
Engineers " should be considered suitable for translation 
as conveying a message of new method worthy of, imitation 
and adoption. 

The improvement of the matbexnaiical instruction 
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required for practical engineers and elecinclans has been 
exciting considerable attention in Germany, as shown by 
a series of addresses by Prof Klein, Dr Erwin Pappentz 
(*‘ Die Mathematik an der deutschen technischen 
Hochschulen ^0 and others on this subject, thereby 
attention has been directed to the stimulating method 
of Perry, who has utilised the idea due originally to 
Squeers and worked it to a practical result 
The book, as a series of events connected by a slight 
thread of continuous theory, suggests .1 mathematical 
Pickwick ; the subject is inculcated by a succession of 
practical problems, chiefly of electrical and engineer- 
ing interest, always completed very usefully by an 
arithmetical application to a real case As in Pickwick, 
these applications have a personal flavour, which must 
not be lost by research delayed too late even where they 
are malicious, a 4 'in the story of the theorist who proposed 
an electrical condenser which would have cost a million, 
or perhaps even a billion, pounds to build 
The state of mathematics in England, as indeed of 
most learning, is m a very depressed condition The 
school at Cambridge is going down hill , the numbers 
m the mathematical tripos are di minishing so rapidly 
that It has sunk from its former proud position to third 
on the list in size The decay started when the examin- 
ation was divided into two parts, and the first half was 
advanced into the summer time, on the simple innocent 
plea that it would force the men not to waste their time 
with gaieties These gaieties flourish more unrestrictedly 
than ever, and so the examination is held earlier still so 
as not to clash with boat races and ocher frivolous fix- 
tures, and the three years’ course, as it is called, is 
reduced to about two years and a half, to suit the con- 
venience of the college tutors, who are allowed to run 
the University in their own interest As showing the 
danger of ill-considered reform, it is ruled now that a 
return is impossible to the old system, which worked 
quite well , and to remedy matters a new scheme was 
nearly adopted of reducing the time still further, osten- 
sibly to two years, really lo one-and-a-half. At this 
rate, the Cambridge student of mathematics will soon 
be as extinct afi the Bachelor of Salamanca 
As for the second part of the mathematical tripos 
the standard has been raised not quite to infinity, as 
there are still a few stray candidates, but they barely 
outnumber the examiners. Contrast this with the good 
old days when Lord Kelvin was an examiner and there 
were fifty wranglers out of a total of one hundred candi- 
dates , the men had the advantage then of three years 
and a half, an extra eight months of the most valuable 
time, including a third long vacation and fourth October 
term, to revise their work and digest it thoroughly, 
not to mention the stimulus for the teaching staff of 
dealing with a greater variety of subjects than in the 
present elementary dull round. 

Perry’s book is probably considered very unsuitable 
for the Cambridge student, but it would serve as a 
corrective to the tendency to run after such a singular 
attraction as the Ostrogradsky Paradox, so recurrent as 
showing the lack of physical couch in the recent school 
of thought. The student of physical proclivities is driven 
away now into the natural or mechanical science tripos I n 
former days, there was a mathematical school of natural 

»»0. 1737, VOL. 67] 


philosophy which produced Adams, Stokes, Thomson, 
Tait, Maxwell, Rayleigh and Hopkmson , this school, 
which the Germans envied, has been thrown into the 
melting pot, and an attempt is made instead to rival the 
Germans in their own particular line of pure abstract 
analysis, starting twenty or thirty years behindhand, 
and no wonder the Germans despise such servile imi- 
tation 

The last century closed with events which have called 
up heart-searching as to the cause of our state of de- 
cadence and decrepitudp Prominent among the causes 
was the low state revealed of our intellectual ideal in the 
public service But what else can be expected from a 
system which allows our Civil Service Commission to 
lower this ideal to mere mark-hunting hunger and to 
play into the hands of the crammer, so that we go forth 
with jaded, undisciplined brain and intellectual dyspepsia 
to encounter a keen, intellectual foe ? Our Govern- 
ment experts on education for the public service have 
shown they are ignorant of the psychology of their pro- 
fession in producing such universal distaste for all the 
mental resources required to keep the mind in an active, 
healthy state We must have a substitute as near to the 
high ideal of the American West Point Military Academy 
standard as we can attain if we are to recover lost 
j ground 

With our present system, there is no incentive lo effort 
once the obstacle of the Civil Service entrance examin- 
ation IS past by the aid of the crammer, and so the 
intellectual pace is set by the slowest Double as 
many should be entered as are allowed to pass out, as 
at West Point, and the weeding-out process should go on 
continually, so as to excite competition to escape the last 
place, as great as among the Chinaman's ducks 

“What IS to be said of an institution (Coopers Hill) 
where 20 per cent of the candidates fail^’’ Lord George 
Hamillon asked, thinking perhaps of Sandhurst, where 
all pass out without exception ; what would Lord George 
have to say about West Point, we wonder, where 50 per 
cent do not graduate ^ 

Hitherto, even in the Navy, there was room for 
improvement in intellectual alertness , the young aspirant 
was required lo show more scripture knowledge than a 
bishop would exact from a candidate for ordination ; but 
he knew no Greek, so his culture was of the middle class, 
Hebraistic rather than Hellenistic, as Matthew Arnold 
has said He lost the inspiration of the history and 
strategy of the first great naval power m the Mediter- 
ranean lo show him the identity of the tactics of the 
triremes and galleys and of the modern torpedo-flotilla , 
and it is perpetual stimulus of this kind that is required 
to keep him fresh and active in mind, like a Nelson, ready 
prepared by historical analogy for all possible events 

We lost the American colonies from defects in our 
naval strategy and the absence of loyal cooperation by 
sea and land ; the same will happen again under our 
present system, where the admiral, with the fear of 
Byng’s court-martial before him, plays his own game 
regardless of his partner , the force of Voltaire’s proverb,. 
pour tncouragtr les auires^ is not lost on the foreign 
strategist 

Prof Perry, in his writings and addresses, has done 
much to introduce a higher ideal ajid to combat prejudiced 
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officialism ; he is bav^inj^a hard battJei but there arcsigos 
of victory in sj^bt ; the appearance of this translation 
will add to the discomfiture of his antagonists, when 
they see that he has secured an induential Tollowing in 
Germany, 

The translation is very faithful — rather too much so in 
parts where misprints and slight errors have not been 
corrected, as, for instance, in § 189, where an attempt is 
made to show why alternators tend to synchronism 
when in parallel , Prof. Perry should develop the farts 
more thoroughly, as we know now that the tendency to 
synchronism exists only under very restricted conditions 
not always to be secured in practical working 

Dr Robert Fricke's experience as a professor at a 
technical high school has had a useful efTect of correction 
on the sublimity of his researches in the exalted regions 
of modular and automorphic functions, and has led him 
and his colleague to appreciate a work which most 
professional mathematicians are too prejudiced to 
understand A G. Greenhill 


A MUSEUM CATALOGUE, 

Descriptive and Illustrated Catalogue of the Physiolo- 
gical Senes of the Muieum of the Royal College of 
Surgeons^ London Vol 11. Pp ix + 518 Second 
edition (London. Taylor and Francis, 1902.) 

I T IS now more than two years since we reviewed the first 
volume of this senes (Naiure, voI. Ixii p 385), and 
to the present one, the second, we are disposed to extend 
even greater praise than to the first The book has thrice 
the bulk of its predecessoi, and it is wholly concerned 
with the descriptions of the nervous system of certain 
Invertebiates, and the brain and spinal cord, with their 
membranes and blood-vessels, of Vertebrates Its main 
portion is the work of Prof. Elliot Smith, of Cairo, 
now our foremost authority on the Vertebrate brain , 
and in it he describes the brains of the Reptilia and 
Mammalia in ^ manner never before attained He was 
induced to undertake the task by Prof C Stewart, the 
curator of the museum, at the time at which, in the 
ordinary course of work, the unparalleled senes of 
mammalian brains which the College possesses were 
being remounted Ripe for the opportunuy of handling 
this inateiial, Dr Elliot Smith has given us, not a mere 
catalogue, but a masterly treatise teenimg with revistonary 
and new observations, which make for orderly treatment 
and simplification in a manner surpassing those of most 
previous essays of the kind. 

^ome notion of his methods and results may be formed 
from a brief rhumi of his work on the “pallium" and 
“ Sylvian fissure," two of the most important things of 
winch he treats In dealing with the fdrmer, he applies 
to the pyriform lobe and the hippocampus the terms 
basal" and “marginal" pallium, in order sufficiently to 
emphasise, for the first time, the fact that the intervening 
area or “neopallium," the most variable, is both morpho- 
logically and physiologically the most important pallial 
constituent, and that in the study of this, which he defines 
as “ Che organ of associative memory,” lies the clue to 
the chief determination of the real nature of at least the 
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/ cerebrum of the leading^ mammalian types.^ As to the 
/ “SyJvjan fissure," we meet with an ever- recurring treat- 
I mentof it throughout the book ; and in establishing the 
fact that the cortical areas from which its Jips are formed 
are non-homologous m dilTerent mammals, the author 
shows that by failure to appreciate this in the past an 
inextricable confusion has arisen. Concluding that the 
Sylvian fissure proper is in its complete form found only 
in the human brain, and proving that it results from the 
meeting of three sulci phylogenetically distinct and 
variable in extent and interrelationship among the lower 
forms, introducing a rational terminology, he has 
systematised this complex subject on entirely new lines ; 
and It is worthy of remark that he of necessity once 
more establishes a distinction between the pallial surface 
of man and the higher apes 

This much is simply revolutionary, but il is characteristic 
of the whole book , and when it is seen that the brains of 
representative members of every family have come under 
review, that in the case of many extinct forms casts of 
the brain-cavity have been studied, that there are 
22Q new illustrations, in themselves as accurate as the 
text, and that an all-suHicicnt bibliography is given, 
the result is one upon which all concerned are to be 
heartily congratulated. 

The book forms the framework of an arch, of v\hirh 
the parts necessary for its completion have been obtained 
by the study, in Cairo and elsewhere, of such material 
as was originally lacking There will shortly appear in 
the Transaclions of the Linnean Society two memoirs 
directly related to this catalogue, which, as read, give 
promise of results at least equal to those of the author’s 
great achievements with the Edentata, the Monotremes 
and Marsupialia, now everywhere recognised as of prime 
importance and m the highest degree luminous When- 
ever possible, senes of brains of each individual species 
hiive been studied, and memoirs and catalogue com- 
bined will furnish the finest contribution of the last 
quarter of a century to the science of cerebral topo- 
graphy and the analysis of the commiss ural systems of 
the brain 

The minor portion of the catalogue is contributed by 
Mr R H Burnc, the assistant to the curator, and is based 
on anatomical preparations fully equal to those through 
which he has obtained distinction in the building 
up of the collections The Echinodermata, Annelida, 
Arthropoda and Mollusca, with the Rrotoch ordata, Cyclo 
stomi, Pisces, Amphibia and Birds, have fallen to his lot ; 
and he is responsible for the concluding sections on the 
membranes, blood-vessels, and spinal cord Accuracy of 
detail 15 the distinctive feature of all that he has put on 
record, and he has introduced a novel method of display 
He gives us new and welcome drawings of microscopic 
sections of the ganglia of not a few invertebrate 
forms and of the teleostean pallium, with a biblio- 
graphy sufficient for the first needs of those who may 
desire further information. He has played a good 
second to his distinguished co-author, and a magnificent 
volume has been produced, worthy the best associations 
of the great institution whence it originates, the 

1 Fp 4C5-466, ui which iho BUihar eUboratcB thiH iheiiR, art fhBcinRting 
reading 
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enthuaiasm and foresight of its curator, and the cost of 
Its production, which must have been heavy, and which 
its council have so liberally borne. Inseparable from the 
great collections it elucidates, this book should attract 
workers to them. It furnishes the basis from which all 
future research on the morphology of the mammalian 
cerebrum that shall be exact must take us start 


LIGHT ¥OR STVDEl^TS. 

Light for Students, By Edwin Edscr, A.R C.Sc. , 
&c. Pp. viii + 57q. (London : Macmillan and Co , 
Ltd., 1902.) Price 65. 

T'^HIS book is intended to meet the wants of the 
^ same class of students as the author's ** Heat 
for Advanced Students,” published three years ago. 
It gives a comprehensive account of the phenomena 
and laws of geometrical and physical optics, with a 
number of simple, illustrative experiments and ex- 
amination questions. Special pains have been taken 
throughout, as in the author’s ” Heat,” to make all 
the explanations as simple as possible, so that the 
private student, who has not the advantage of a 
teacher’s assistance in explaining his difficulties, 
should find the book particularly helpful. Advanced 
mathematical methods have been scrupulously avoided, 
and the calculus is rigidly excluded This necessarily 
limits the scope of the work, but the author has found 
It possible to give a very good general idea of the 
more difficult parts of the subject and of comparatively 
.idvanced theories, such as Sellmeicr’s theory of dis- 
persion, without making any extravagant demands 
on the mathematical knowledge of the student 
The first ten chapters are devoted to geometrical 
optics, the last ten to the development of the wave 
theory of light A brief summary is given of the 
properties of thick lenses, as introducing an account 
of the eye and of vision through lenses and spectacles. 
In the chapter on optical instruments, the construction 
of eye-pieces is dealt with at unusual length, but on the 
other hand, the account of telescopes is somewhat 
scanty. Little or nothing is said about the conditions 
affecting the brightness of the image or the extent 
of the field of view. The ray diagrams are dr.^iwn, 
following the prevailing custom, without indicating 
the correct position of the eye The diagram of 
Galileo’s telescope shows a pencil of rays full and 
centrical on the object-glass, and small and excen- 
trical on the eye-lens This is the common practice 
in text-books, but it does not correctly represent the 
conditions of vision through this instrument 
The following experiment is given as a proof that 
the spherical aberration of the eye is over-corrected . — 

” Expt. 35 — Close one eye, and place the other 
at a distance of less than ten Inches from a printed 
page, so that the type cannot be clearly seen. Then 
place a pinhole immediately in front of the pupil. The 
printing will become clearly visible, although rendered 
fainter owing to the loss of light.” 

Simple experiments of this kind are very helpful to 
the student, but in this particular instance the con- 
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elusion is hardly justifirible. The pinhole would also 
make the print clearer if held near the margin of the 
pupil or if the print were beyond the distance of dis- 
tinct vision of a short-sighted eye The experiment 
would be more appropriate as an illustration of in- 
creased depth of focus produced by stopping down a 
lens An adequate lest of the spherical aberration of 
the eye is not quite so simple 

The wave theory of light is introduced by a chapter 
on vibrations and waves in general, including an ele- 
mentary account of the propagation of transverse 
waves in an elastic solid. Tins is followed by a 
general explanation of the rectilinear propagation of 
light, and of the reflection and refraction of waves. 
The chapter on the spectrum contains many illus- 
trations from astronomy, such as the proof of the 
nature of Saturn’s rings derived from the Doppler 
effect But no account is given of theories of colour 
vision or of experimental methods of investigation. 
The chapters on interference, diffraction and polarisa- 
tion contain photographic illustrations by Mr W, B. 
Croft and others of fundamental phenomena. Some 
account is also given of recent instruments and ex- 
periments, such as the echelon grating and Rubens’s 
experiments on infra-red rays of great wave-length. 
Limits of space have prevented the author from giving 
an account of the electromagnetic theory of light 
The advisability of this would also have been question- 
able on other grounds The book, considering its 
5]7e, already contains an unusually large amount of 
information, and more could not reasonably be ex- 
pected by the class of student for whom it is 
written H L. C. 

OUR BOOK SHELF 

Mr, BalfouFs Apoloi^eiics Critically Examinid Pp. 

vi + 232. (London Walls and Co., 1902.) Price 

31 b(i 

7 hiis book, issued anonymously by the Rationalist Press 
Association, is explicitly directed against Mr. Balfour’s 
defence of Christianity (p 10) To those who read with 
an animus against this “ decaying creed,” the auihoi’s 
vigour and lavish use of epithets may appear tonclusive 
reasoning To the impartial, it will scarcely appear to 
be criticism at all Mr RalfouPs method m ihe 
“PoLindalions of belief” was .tp advance from the more 
general philosophic position to the problem of “ Pro- 
visional Unification” However much his critic believed 
that Mr Balfour's theism was based on “emotion and 
sentiment ”(p 222), or that it could he explained by a 
review of his pedigree (p 224), he had no right to 
rely too much on this application of the historical 
method 

At least, one expects to find that the “frontal attack ’ 
which the author prefers to Mr Balfour’s “sap and 
mine” (p 222) shall be directed against the real strong- 
hold Yet, so far as this book goes, the author leaves 
untouched the questions. Has experience any elements 
which cannot be treated as we treat knowledge of 
“things”? If so, do these elements constitute data from 
which we may infer that “the whole circuit of belief” has 
wider foundations than “science” as such requires? 
And lastly, if the foundations are thus widened, do they 
admit Theism or Christianity as a form of it ? It is easy 
to call the incarnation a manifest absurdity ; what is 
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wanted m acrdicism of Mr. Balfour i 9 some recognrtion 
of the philosophic position which led ** a man of Mr 
Balfour's intellectual power and hi^h social standinf^ ” into 
a position which our author thinks "in many respects 
absurd and in all respects untenable" (p 221) What is 
the author's philosophy^ He thinks "all knowledge 
IS science" and "science is all knowledge" can be 
interchanged ; no explanation or defence is given ; he 
considers sense-perception "the sole foundation of know- 
ledge" (p- 149X and elsewhere asks whether Mr Balfour 
has any channels of knowledge other than the senses 
and the intellect — an addition not without significance 
Science (p 26) is based on the evidence of the senses ; 
theology is vitiated by having no such immediate contact 
with the evidence of the senses ; yet "science is the only 
reasonable foundation on which Mr Balfour’s theology 
could be built " (p 25) 

The author considers Mr Balfour has “ uprooted the 
fabric of science" (p 26). The careful reader will re- 
member that the passage from which the author quotes 
the words "habitually mendacious" (p 23) occurs in 
"Foundations of Belief," part 11., chap i, § iv , and that 
there Mr. Balfour does not argue that "we are unable to 
prove the reliability of the senses or the existence of an 
external world " (p 147), but only that the "imrnediate 
experience" upon which so much has been said is really 
mediate, and that science now refutes the philosophy 
which shelters its bad psychology under so good a name 
This may be enough to save the unphilosophic reader 
from thinking that the author writes from an assured 
position. His discussion of the cardinal questions of 
"cause," " uniformity " and the like is inadequate ; he is 
equally unfortunate in labouring to disprove (p. 132) a 
theory which in Mr Balfour appears as an example of 
individual bias and is put into the mouth of "the third of 
our supposed jurymen" ("Foundations of Belief," ed 
1895, p 314) ; while the chapter on " Ethics," in itself 
good, 15 equally irrelevant , to say that by " religious 
truths Mr, Balfour means ethical truths" is a gratuitous 
assumption. The book has far too few references, always 
inverted and sometimes inaccurate. The index is de- 
signed to be amusing , occasionally it is useful 

G S. B 

Iji Vie Animaux illustr^e By E. Perrier Pp 
XXVI11 + J24- (Pans Bailli^re et Fils, n.d.) Price 
Fr 6 

Tf we may judge by the first number, of which we have 
received a copy from the publishers, this new natural 
history bids fair to eclipse all publications of a similar 
nature by the number and beauty of its coloured plates. 
The name of the Director of the Pans Museum of 
Natural History is a sufficient guarantee that the text 
will be all that it shouM be ; while the fact that the 
coloured plates are from sketches by Herr W Kubnert 
testifies that from both the artistic and the realistic 
points of view they will have few rivals The authorship 
■of the sections devoted to mammals and birds has been 
entrusted to Dr. H Menegaux, who, in the part before 
us, treats in a popular, but at the same time exact, 
manner of the apes, monkeys and lemurs No less than 
eighty coloured plates, as we learn from the title-page, 
are to be assigned to the illustration of the mammals, 
and of these, nine appear in the present part of 124 
pages, All are first-class examples of three-colour print- 
ing, and we believe that such a wealth of illustration has 
never before appeared in a popular natural history. In 
addition to the coloured plates, the part before ua con- 
tains a large number of text-figures, all reproduced from 
pen-and-ink sketches by Herr Kuhnert, As the pub- 
lishers^ State in their prospectus, such illustrations are 
far superior, both from the artistic and the zoological 
aspects, to reproductions f^tom photographs drawn from 
miscellaneous sources, which are generally out of har- 
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mony with one another and too often fail to display the 
characteristic features of the animals they represent. 
We notice that the author refuses to accept modem 
innovations in nomenclature, retaining, for instance, the 
familiar Mycetes (in place of Alouatia) for the howling 
monkeys. One of the main arguments used by the 
advocates of such changes was that it would conduce to 
uniformity , but experience seems to suggest that it will 
have exactly the contrary effect, and if so, where is the 
justification for such changes^ 

The work, so far as we can at present judge, is worthy 
of all commendation, and ought to obtain a large circula- 
tion on the other side of the Channel. The price is six 
francs per part R. L. 

Das biomechamsche [neo-vitahshsche) Denktn tn dtr 

Medium und m der Biologti By Prof. Monz Benedikt. 

(Jena Gustav Fischer, 1903, published 1902,) Pp 57. 

Price 1.50 marks 

PROh DENhuiKT protests against the distinction often 
drawn between mental and natural sciences Mental 
science should have an experimental basis natural 
science cannot complete itself apart from philosophical 
psychology Physical and chemical formula do indeed 
apply to vital phenomena, but they are inadequate for a 
complete interpretation; " Biomechanik ” requires to be 
supplemented by a " Scelen-mechanik " Every "manifes- 
tatioii'*(M)or expression of vital activity(Lebens.iusserung) 
IS a function of the inherited "nature" or heritage (N) ; 
of the "second nature" or external "nurture" of appro- 
priate environment, psychical as well as physical (N j ; of 
less essential developmental or environmental influences 
(E) , and of incidental or occasional interruptions (O). 
Thus we reach the vital equation 

M=/(±N, ±N'. + E. ± 0 ). 

This does not strike us as particularly novel, but Prof. 
Benedikt works it out in an interesting essay— an 
apologia for nco-vitalism — m which he discusses cell- 
life, action at a distance among cells, nervous activities, 
circulation-phenomena, growth and reproduction The 
author hopes that "der feinfuhlige Leser" will appreciate 
his effort at simplicity , but we must condemn ourselves 
in confessing that we have found his essay exceedingly 
difficult. It suggests a half-revealed secret, but what the 
secret is we have been unable to discover. J. A. T. 

Mono^raphie des Mutillides Europe et iVAlgirie Par 
Ernest Andr^, Membre de la Soci^td entomologique 
de France. Pp. 478. Avec 15 planches coloriees et 
noire. Forme Ic Tome viii. du " Spi^cics des Hymen- 
opl^res." (Pans Hermann, 1903 ) 

It is only a short tune since we had the pleasure of 
noticing the first half of vol vii. of this important work, 
which contained the commencement of the Cynipidx, 
and already vol. viu. lies before us, containing the 
MutiUidx, edited by Ernest Andrd, the brother of 
Edmond Andre, the founder of the work, to whose 
memory this volume is dedicated. 

The MutiHidsc are an interesting family of insects, 
which were thus named by Linnfcus because the females 
of the commonest species are apterous. They were 
formerly called solitary ants and were placed near the 
Formicids, but are now more property regarded as 
forming a family of the Fossores, or burrowing wasps. 
There are only three species in Britain, which are not 
very common , but in warmer countries, and even in 
the Mediterranean region, they are much more numerous. 
About 120 species are discussed m the work before us, 
besides very numerous varieties. The total number of 
described species is estimated at 1600. The family is 
divided into four tribes, or subfamilies, Fedschenkiinz, 
Apterogyninx, Methocinae and Mutillins but only 
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seventeen species are referred to the first three sub- 
families altogether, the whole of the remainder falling 
under the fourth, and typical, subfamily 

The sexes are very dinfercnt, and ic is not always easy 
to identify them, the males being winged, and often 
much smaller and slenderer than the females The 
head, thorax and abdomen are usually sharply separated, 
and the body is clothed with very thick down, and is 
more or less brightly coloured, for even where the 
prevailing colour of the abdomen is black, it is usually 
marked with bands or large spots of red, yellow or 
silvery white. 

So far as their habits have yet been observed, the 
Mutilhd^ are parasitic in the nests of various ground- 
bees and burrowing wasps. 

We have so recently reviewed one of the volumes of 
this senes that it is, perhaps, unnecessary to say more 
than that the arrangement of this volume is similar to 
that of Its predecessors and that it appears to be fuliv 
equal to them in execution, both as regards the lext and 
plates W V K 

Publications of IVesi Hendon House Ob^ervalory^ Sun- 
derland, No 2 By T W Backhouse, FKAS 
Pp viii + 161 (Sunderland Hills .ind Co, 1902) 

This volume contains the detailed observations which 
have been made by Mr. Backhouse on the structure of 
the sidereal universe, comets Barnard (r8S6) and Holmes 
(1892), the Zodiacal Lrght, the Aurora Borealis, and vari- 
able and suspected variable stars 

The first part of the observations of the sidereal uni- 
verse was contained in a prevous similar publication 
(No. i), and in this second part the author deals with the 
observations of radiating systems, lines and parallelisms 
amongst the stars, and the Milky Way 
The author has arranged his table of observations of 
“Aurorje^’ (which extend from January, i860, to Mid- 
summer, f8^) so as to indicate whether or not there is 
any foundation for supposing the appearances of this 
phenomenon to have a periodic fiuctujtion The table, 
together with the accompanying curve, indicates a period 
of sixty-five days, which includes a well-niarked succession 
of maxima at intervals of twenty-eight days 
The last section of the book, dealing with the observ- 
ations of variable and suspected variable stars, includes 
an introduction on the Calculation of Star Magnitudes," 
observations of the “ Orange Stars near 1/ Gcininoruin ” 
and the “ Brighter Stars in Hercules and Neighbour- 
hood," together with a descriptive diagram of the varia- 
tion of V Aquilae. 

BHttetma.kmg on the Farm and at the Creamery. By 
C W. W Tisdale and T. R Robinson. (London : 
John North, the Dairy World Office, 1903 ) Price is. 

This lit&c book is, strictly speaking, a handbook on 
practical buttermakuig. It has the merit of being 
thoroughly up-to-date, in that the whole process of 
buttermaking is dealt with in minute detail, and the 
practice recommended is based on the latest scientific 
research connected with dairying. It does not de- 
scribe dairy implements or breeds of cattle, but simply 
the making of butter and the management of the 
milk and cream from which it is produced, and it is 
probably the best of the handbooks on practical butter- 
making, The treatment of fni*^ cream at the 
factory is fully dealt with, as well as at the farm, and 
also such subjects as pasteurisation, ripening of 
cream on a large scale, purchase of milk according 
to quality, and the packing and marketing of butter. 
There are also one or two excellent illustrations, show- 
ing the appearance of butter in different stages of 
churning and making. Douglas A. Gilchrist. 
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LETTERS TO THE EDITOR, 

{The Editor does not hold himself responsible far opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications.] 

Sir Edward Fry on Natural Selection. 

I iiA VB only read the memoir of. Sir Edw ard t ry in Ihe Jan- 
uary number of 1 he A’tz'/eti/ on “The Age of the Inhabilecl 

World.” Withits general purport I am in sympathy, and I rejoice 
in the opportunity of offering a tribute of praise to the extreme 
lucidity of the language in which it is expressed , but for those 
very reasons I desire to protest against one of his arguments, 
winch seems to me so faulty as to seriously compromise Ihe 
value of the memoir as a whole lie is endeavouring to show 
that natural selection is incapable of doing much ihat has been 
accredited to its .igency, and uses, p 78, these words in respect 
to mimetic insects — 

“ . the useful deception will not lake place until the pro- 

tected form IS nearly approached Thus during the whole 
interval occupied m passing from the normal form of group A to 
near ihe normal form of group D, natural selection will have 
been entirely inoperative . Either buds are deceived by a 
small amount of imitation or they are not If they are, natural 
selection cannot have produced perfect imitalton , if they are 
nol so deceived, then group A has (HRsed over from its nrigina) 
form to something close upon ihe form of group B w'lthout any 
guidance from this principle ” 

I deny ihis slurp dilemma and A<5'?ert ihe existence of many 
intermediate stages Two objects that are somewhat alike will 
Im* occasionally mislaken for one another when the condinons 
under which they are viewed are unfavourable to distinction 
The light may be faint, only a glimpse of them may have been 
obtained, ihe surroundings may confuse their out lines While 
these conditions remain unchanged, the freijuency of mistake 
serves ns a delicate measure tif even the faintest similarity 
Prof McKeen Cattell measured in this way the relaiive resem- 
blances (in other words the want of disiinction) between various 
printed letters of the alphabet He placed them on a Rcreeiv 
behind a drop slide that had a horizontal sht, giving a uniformly 
brief glimp-e of the letters while the slide was falling He 
found, as might have been expected, that “1” was often mis- 
laken for “ 1 ,” “ k ” for “ h,” and so on, each couplet with JU 
own special degree of Irequency, which gave a numerical 
measure of the relative resemblances of the letters Many other 
letters that seem ordinarily very unlike were occasionally mis- 
taken for one another, each in a definite percentage of ca.seB 
So It must be with insecls If one of ihe edible group A has 
individual (leculiarUies wilhm the hmiis of variation, lhat give 
It a resemblance, however slight, ro one of the noxious group 
B, It will occasionally be mistaken by a bird lor a B .and 
allowed to live unharmed. The similarity may be due to a 
characteristic ailiiude, 10 a blotch of colour, to a piefercnce for 
resting on a part of the foliage to which Us own form bears 
some likeness, or to other causes In any case, it may well 
prove to be the salvation of i, 2 or more per cent or those 
lhat would otherwise have been seen and eaten If so, the 
Lhin edge of natural selection will have found an entrance, and 
its well understood effects must follow. I'n \^CIS (Jaiton 
Hotel Europe, Rome. 


The Principle of Least Action 

Mr Heaviside has done good serviLC m calling atten- 
tion to the misuse of this principle and certain theories of 
electromagnetism, which have been recently proposed, afford 
a striking illustralion of the value of his remarks and the 
limits within which the legitimate application of the prin- 
ciple is confined 

In many branches of physics, the equations of motion and 
the boundary conditions of the dynamua] systom under 
consideration cannot be obtained wiihout making some 
hyp<itheEis, which may or may not be true One method of 
testing the truth of the hypothesis is by appeal to experi- 
ment, but the legitimate use of the P of L A. frequently 
supplies another For the original hypothesis, when cx- 
lesved in terms of mathematical symbols, leads to an 
nergy function, from which the equations of motion and 
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the boundary conditioni can be obtained by thr aid of the 
P. of L A- ; and if the application of this principle leads to 
results which are dynamically unsound or impossible, the 
original hypothesis is vitiated even though the formuls to 
which it leads should be found to ag-ree with experiment 
To endeavour to explain some new phenomenon by Intro- 
ducing a hypothetical term into the energy function, and to 
deduce the equations of motion and (he boundary conditions 
by means of the P, of L A , is perfectly legitimate as a 
tentative process; but the results thereby obtained require 
careful examination in order to ascertain whether or not 
they violate any of the fundamental principles of dynamics. 

In some theories on the action of magnetism on light, the 
tiypotheCical term introduced into the energy function gives 
rise to certain additional terms in the equations, by means 
of which the motion and forces are specified, which make 
■ome of the forces discontinuous at the surface of separation 
of two different media Iheones of this kind consequently 
violate Newton's third law of motion, and can at best be 
only regarded as stop-gaps until some better theory has been 
discovered On the other hand, the introduction of hypo- 
thetical terms into the equations which determine the forces, 
or some of them, niay lead to an energy function which fails 
to reproduce the original expressions for the fortes when 
the P. of L A IS applied , and in cases of this kind the 
principle affords a valuable test of the correctness of the 
previous work The principle, like a great many other 
mathematical theorems, has its uses, but to convert it into 
a “ graven image ” is to court disaster A B BAsstT 

Fledborough Hail, Holyport, Berks, January 30 


The Horny Membrane of Neohella porcellina 

Two years ago, Miss Edith Pratt published in vol v of 
Willey’s “ Zoological Results ” a paper on the anatomy 
of Niioheha porcellana In this paper attention was directed 
to a horny membrane lining the hollow tube which Forms 
the axis of the colony, and the suggestion was made (hai 
this horny membrane is secreted by the Ncohrlia itself 'Hie 
single specimen which Miss Pratt had to investigate was, 
unfortunately, a small one, and in the criticisms which 
appeared some doubts were expressed as to whether this 
horny membrane was not secreted by some tubirolnus worm 
which formerly inhabited the hollow lube of the (orallum, 
and not by the Neohelia itself I have recently had the 
opportunity of examining specimens of two species of the 
closely related genus Amphihelia, one (A oculata) from a 
depth of 340 fathoms off the roast of Florida, (he other 
{A ramea) obtained by H M S Porcupine in the Faeroe 
Channel, 363 fatJioms In both of them there is a horny 
membrane simdar in character and position to that described 
for Neohelia Now it is difficult to believe that a worm 
forming the same kind of tube, with the same habit of 
mysteriously disappearing when the corals arc preserved, 
occurs in such widely separated districts as Florida, deep 
water. New Britain, shallow water, and the Faeroe Channel, 
deep water. The only reasonable conclusion is that these 
madrepores do actually secrete this horny membrane them- 
«lves. Sydncy J Hickson 

Owens College, Manchester, February 2 


Genius and the Struggle for Existence 

Mr. Bulman, in Nature of January 32, urges that what 
IS good for the individual or race will survive unaided. But 
surely this is conlrary to well-known facts Man, with the 
increase of specialisation, which (whether it be an unmixed 
£'ood or no) we find associated with his advance to a greater 
mastery over the rest of Nature, has become, so to speak, 
a polymorphic species, like the ants, bees or termites , and 
while in all species we find more or less mutual aid, in 
polymorphic species it is especially obvious that it is not the 
isolated individual types, but the total combination that 
natural selection regards, since the isolated types may be 
quite incapable of reproducing their kind and performing 
their special duties unaided 

In all such cases, the " survival " of the individual types, 

NO. 1737, VOL. 67] 


and of the community as a whole, depends, not on the com- 
petence of individuals to survive unaided, but on the re- 
cognition, instinctive or conscious, of each other's value, 
and the resulting mutual aid, given either under instinct 
or in conscious exchange Now, as 1 understand. Sir O. 
Lodge has simply pleaded that steps be taken which, while 
(pace Mr Bulman) not interfering one whit with the educa- 
tion of the 9999, shall lead to the recognition of the one 
exceptional genius, with a view to mutual aid, 1 e so that 
he may be set free to do the work of pioneer and leader, 
which he alone cun do ; and early, because ar.r longa, vita 
brevis 

We know that genius can be reared in night-schools, and 
about Palissy the potter; but ought we to count on our 
potter burning his furniture for our good, if we, with plenty 
of ordinary fuel, deny it him? 

In the essay to which he refers in his letter in Nature 
of January 29, Dr Wallace attaches less importance tq the 
rearing of a few men of exceptional qualities than to the 
weeding out of the worst and raising the average, but 
surely, without giving undue and exclusive credit for 
advance to the pioneers and prophets, we may take it that 
men like Darwin and Wallace himself, to mention only one 
type, will, under natural selection, render the later more 
conscious steps of man's evolution easier 

Dr. Wallace, in the letter referred to, speaks of the 
" fittest ” not surviving under existing civilisation, mean- 
ing that many of the specialised types, which form important 
elements m our polymorphic communities, are not finest to 
survive, and continue to reproduce their kind In more 
piimitive or more iifcal communities But this, of course, 
accords well with the principle of the “ fiurvival " of those 
types “ fittest " to the actual environment. (Survival, of 
course, does not postulate direct reproduction any more 
than It postulates long life, the “worker" bees “ sur 
vive. ”) Further, Dr Wallace’s hopeful attitude shows 
that he really trusts “ natural selection “ to steer the best 
races of man to a point whence their furlhrr, more self- 
consLiOLis, progress (still, as always, under natural selec- 
tion) will be more and more in ai cord with Nature's will, 
and so less wasteful and pain-fraught 

Man IS a self-Lonscinus part of Nalure, with the power to 
“ look before and after ”, and doubtless the races of man, 
which will rise liighe&t under natural selection, will not let 
their faculty of taking counsel from natural and human 
history rest idle , but, just as Dr Wallace himself showed 
years ago that " sexual selection," in the sense of choice of 
mates, had no power at all a/i^ainst “ natural selection “ 
(such selection being, I would say, of a faculty or instinct de- 
veloped by natural selection, and from time to time modified 
by natural selection to suit changes in the environment), 
so this conscious " human selection “ is but a faculty of 
man that is being developed (indirectly, perhaps) by natural 
selection, and can have no power at all to thwart “ natural 
selection," though ils wise use may save our race muih of 
the pain that results from fruitlessly “ kicking against the 
pricks " GW Butler 

February 3. 


It is, of course, true that genius has nO survival-value in 
the struggle for existence between individuals or against 
physical conditions Hut the case is very different when 
we come to the struggle between groups — tribes, village 
communities or nations A tribe which f>roduces a fine 
bard has far more fighting power than n tribe which has 
no singer The possession of a noble literature makes 
England far more formidable than she otherwise would be 
And frony the days of flint instruments until now, the in- 
ventor has been the salvation of his people 

F. W. Headley 


Remarkable Meteorological Phenomena in Auatralia 

On Wednesday, November 13, 1902, we experienced here m 
Australia some most extraordinary meteorolofjical phenomena. 
For the previous five or six days, exceedingly hot, drv weather 
had prevailed, owing to winds blowing from the AuBiralian 
interior, where a huge anticyclone was resting, In a coastward 
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direclion, Ihe winds taking In Queensland and New South 
Wales a westerly, and in Victoria a northerly, direction The 
hoc weather culminated in terrific dust-storms in Queensland, 
New South Wales, Victoria and South Australia, and during 
these Storms *' fireballs *’ were seen hovenng in the air. On 
the sea, " red rain" was experienced by several passing vesscla. 
The following is an abstract of what happened ■ — 

Melbourne, Wednesday, November 13 Weather pheno- 
menal, great heat, dust-slorma, in all parts of Victoria 
At Boort, great fireballs fell in the street, throwing up 
sparks as they exploded The whole air appeared to be on 
fire , interval;} of complete darkness , lanterns had to be used 
in daytime, and fowls went to roost 

At Longdalc, a house set on fire by a fireball 
Balls of fire burst on (he poppet heads of the New Baram- 
bogie mine, Chiltern, Victoria, putting the timbering of the 
shaft on fire, Almost every meleorolugical station in X'lctoria 
sent in similar reports — fireballs, darkness in daytime, and 
people stumbling about with lantern^ 

Sydney On November 14, Mr Bruggman, of Parramatta, 
was paralysed a fireball bursting over his head 

Harden, Wedne^day, November 13 During a storm 
yesterday at Murrumburrah, a huge '* fireball” hovered over the 
houses lor a consideiable time and then disappeared. 

II I. Jknshn 

CabooIlure, Queensland, January i 


A New South Walea Meteorite 
On reading the account of (he fall of the Crumlin 
meleoiilc given by several correspondents in your issue of 
October 9, 1902, I was struck with the parallelism lietween 
(his occurrence and the Dll of ihe Mount Browne stone 
in this Stale on luly 17 of this year Mount Browne is siUuled 
near the township of Milparinka, in the extreme north-west 
corner of New South Wales About 9.30 a m on that dale, a 
loud explosion wa<} heard In the direcuon of the sound, a hut 
is said to have caught fire, this being immediately followed by a 
whizzing sound and the raising of a cloud of dust at some dis- 
tance The Slone was picked up within five minutes, while still 
warm. It may now be seen at the Mining and Geological 
Museum, Sydney. Its present weight is aliout 25 lb , but a 
small piece has been broken off one end The fraotured surface 
is exceptionally light in colour, ihe stone being largely non 
metallic. 

An account nr ihe phenomena attending (he fall has been 
given by Mr H C Rii‘>seU in r paper recently read before the 
Royal Society of New South Wales. Gkorge W Cvkii 
Sydney, December 2j, 1902 


The Holy Shroud of Turin 
I AM sorry to find, from an interesting paper by ihe Kev Father 
Thurston on the Holy Shroud in the current number of Tht 
Months that I have mistranslated the passage from Chifllet’s 
" De Linleia Sepulchralibus, iIilc ” p 198, in which he refers 10 
the spirituous tincture of cinnamon and cloves being used for 
giving the conect colour in making a copy on linen of the 
Besan^on shroud for King Philip II of Spam, and not for 
depicting the King himself Not bavin,; ChilllePs book at hand 
when writing, I overlooked the reference to the BesBn9on 
shroud, but Ihe mistake does nut affect the argument regarding 
ihe use of bucK tinctures by painters in the MhIiIIc Ages 

J Waikrhouse 

A Simple Sensitive Flame 

A USEFUL sensitive flame may be obtained from a Hunben 
burner with the usual gas supply by completely excluding 
the air and lowering the gas pressure until the tldine becomes 
lop-sided but quiet. Its range of sensibility extends for 
singing Over the three octaves of the bass and treble 
clefs, for whistling over the middle octave of these three. 
The recovery is prompt enough to allow of a response to 
each note of a slow staccato passage. The type of burner 
found beat is one with a brass tube three-eighths of an inch 
bore, with one side hole for air which is quite liosed by a 
half-turn of its tightly-fitting sleeve, E. H. Barton 
University College, Nottingham, January. 

KO. 1737. VOL. 67] 


THE FUNERAL OF SIR GEORGE STOKES 

HE funeral of Sir George Stokes at Cambridge on 
^ Thursday last was an impressive ceremony in which 
distinguished represenialives of many branches of 
learning took part The University church was crowded 
in every part, and the assembly constituted a living 
witness to the esteem in which the memory of Sir 
George Stokes is held in the intellectual world 

The coffin containing the late Master's body was 
first earned round the court of Pembroke College, in 
accordance with an ancient custom reserved for Masters^ 
the procession being formed of the choir and officiating 
clergy, the fellows of the College, former fellows, 
masters of arts, bachelors of arts and undergraduates 
At the gate of the College, the relatives in carnages 
took their place in the procession immediately after the 
fellows. All the other members of the College followed 
the carnages in their order to Great St Mary’s Church 
In the meantime, another procession was being arranged 
in the Senate House, comprising the Vice-Chancellor, the 
heads of houses, doctors, University officers, professors^ 
and members of the council of the Senate, together with 
the representatives of learned societies This procession 
included — 

The Vjcc Chancellor (Dr F H Chase), with the regisirary 
(Mr. J, W Clark), in front of whom walked the Esquire Bedells ; 
Lord Bray brook. Lord Kelvin, Sir Richard jebb, M P , ihe 
Mastcis of Trimly, Clare, rcterliouSK*, Trimly Hall, St 
Calherine’s, Jesus, Christ's, vSt John’s, Emmanuel, Downing, 
Magdalen, and Selwyn, ProD Allbiilt, Atason, Swete, Clark, 
Macalisler, Bevan, Ward, Hughes, Lewis, Liveing, Ridgeway^ 
Barnes, Marsliall, Newton, Westlake, Mayor, Ewing, Skeat, 
Stanton, Ward and Reid , the I’uMic Orator (Dr Sandys), Dr 
Kouth, Dr (luillemard, Dr llarmer, Dr W G. f.ax, Dr D. 
Macalister, Dr. Kaddon, Dr Jame?, Dr Dalton, Dr. Jackson^ 
Dr. Baker, Dr Langley, Dr McTaggart, Rev Dr Ciinningham, 
Arch/leacon Emery, iheRtv J O F Murray, Kev II J Sharpe, 
Messrs. Beiry, II Dai win Headley, Wright, Mollison, Scott, 
Shipley, Grey, Duinford, Wyatt, Magmisson, and many others. 

The representatives of learned societies and other 
bodies were as follow — 

The Royal Society — Lord Kelvin (past president), Mr. 
A. B Kempe (vice president (and treasurer). Dr W. T, 
Blanford (vice-prciiidenl). Prof J. VV. Jurld (vice-president). 
Prof G. Carey l oater (vice president), Prof R B Clifton, Sir 
Michael Foster (secretary), Dr J Larmor (secretary), Dr. T E. 
Thorpe (foreign secretary), Sir Arthur Rucker and Prof. A- 
Schuster (fellows), Mr R W F Harrison (assistant secretary), 
together with ProL Liveing, J J Thomson, (i H Darwin, 

J Dewar, A. R Forsyth, Sir Robert Ball and Dr Glaze- 
brook. The president ut the Royal Society wa^ absent by 
medical advice 

Victoria University — Prof Horace Lamb. 

Owens College — ProF. Osborne Reynolds and Prof A. 
Schuster 

Manchester Literary and Philosophical Society — Prof 
Osborne Reynolds. 

London Mathematical Society — Prof. Horace Lamb (presi 
dent), Prof A E JI Love and Piof W Burnside (secre- 
taries), Dr. J Larmor (treasurer) 

University of Oxford — Profs Turner and Clifton 
University of London— Sir A Rtlckei (principal), Prof. 
Tilden (Dean), Sir William Kamsay 

British Aasociaiion and Royal Instilulion —Prof Dewar. 
National Physical Laboratory — Dr R T Glazebrook 
Solar Physics Committee and Observatory — Sir Norman 
Lockyer, Prof George Darwin 

Institution of Electrical Engineers— Prof W G. Adams. 
Victoria Institute — Prof, Hull and Mr Martin Rouse 
Cambridge Antiquarian Society — Mr. T D. Atkinson 
Chemical Society— P i of W A. Til dcii (treasurer). 

Cambridge Philosophical Society — Dr. H F. Baker (presi- 
dent), Prof. A Macalisler (pait president), Mr. H F. 
Newali (treasurer), Mr A E. Shipley, Mr. S. Skinner and 
Mr H M Macdonald (sccreianes), Prof Liveing, Prof J J. 
Thomson and Dr Hobson (members of the council). 

Royal Astronomical Societ) — Dr J. W. L. Glaisher (president)*. 
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Royal College of Science— Prof W A Tilden, 
MeCeoroloeical Council— Admiral Sir W Whnrton. 

Chriitian Evidence Society — The Rev C. Lloyd Engstrome 
Corporation of Cambridge — The Mayor (Councillor P 11 
Young), the EK-Mayor(Ald G. Kelt) 

After the service, the procession left the church in the 
following order ' — The officiating clergy, the body, the 
fellows of the college, Ihe relatives, honorary 
fellows and former fellows of the College, the 
Vice-Chancellor and other representatives of 
the University, together with representatives 
of learned societies, members of the Senate, 
bachelors of arts, scholars, other members of 
the College, and all those desiring to aliend 
the service at the Mill Road Cemetery, «licre 
the interment took place 


more, and generally study very little ; the traveller passes 
over half the world without any serious preparation 
beforehand, and, when he returns home, he considers it 
to be his duty to enlighten the reading public with a 
thick book containing observations and discoveries about 
matters which hundreds of other travellers have described 
much better before him. Fortunately, however, there 


EXPLORATIONS IN ICELAND ‘ 

TOURING the nineteenth century, and up to 
the present time, a considerable number 
of books and magazine articles were published 
in England and America giving an account of 
travels in Iceland. The greater part of these 
writings contain merely personal details, 
interesting only to the narrator himself and 
his nearest relations , some remind us 
pleasantly of Mark Twain's Innocents 
Abroad"; others are well written and possess 
some literary value, though these also are 
very liable to contain errors. 

Some of these travels have a quasi-scientihc tendency, 
but do not contain anything new, and very few 
contain anything of real scientific importance We 
may, perhaps, say that the oldest books describing 




Fic I —The Funnel or Craier of Geysir (From Builrer's “ Acroi^ Iceland ') 


travels in Iceland arc also the best, and that the books 
of Hooker (1809), Mackenzie (iflio) and Henderson 
(1814-15) are far superior to nearly all later works, At 
that period, the traveller had time to study the literature 
and the people, and to investigate for himself the 
language of the country and the history and customs of 
the inhabitants. At the present day, people travel much 

* ' Iceland ’■ By W B«iker. F R.G S With ,in App«ndix by 

A W Hill, M A , on ihe PlanlB Co ll«:lcd. Pp All + 936. (London 
Edward Arnold, 190a.) Pi ice lax 6f/ 


tiG 2 — Immense Erratics (From Disiker'B Acroas Iceland ‘ ) 

are some honourable exceptions, and we are always 
delighted to welcome a book that really contains any- 
thing new Mr W. Bisiker's book belongs to this class 
The author made it his object to explore and map 
out the district of Kjalvegur m Central Ice- 
land, one of the most beautiful parts of the 
inierior, which had never been surveyed in 
detail, and Mr. Bisiker's admirable map of 
the district is, therefore, of permanent geo- 
graphical importance. The book also contains 
numerous photographs, which give a very good 
idea of the various geological and physico- 
geographical characteristics, and there are 
some good illustrations of the mode of tra- 
velling in Iceland. In addition, Mr Hill has 
given some interesting notices of the distri- 
bution of plants in Kjalvegur, with a list of the 
plants which were found, among which is 
Ophio^lossum vulgatum^ which had not pre- 
viously been found in Iceland. 

Th Thoroddsen. 


ROYAL COMMISSION ON LONDON 
LOCOMOTION. 

1 T was announced on Saturday last that the 
^ King had been pleased Co appoint a Royal 
Commission to inquire into the means of loco- 
motion and transport in London. The Com- 
oitssion IS also asked to report upon Che following 
points — 

{a) Ab to the measures which they deem most effectual for 
the improvement of the same by the development and inter' 
connection of railways and tramways on or below the surface, 
by increasing the facilities for other forma of mechanical loco- 
motion, by better provision for the organisation and regulation 
of vehicular and praestrian traffic, or otherwise ; 

(^) As to the desirability of establishing some authority or 
tribunal to which all schemes of railway or tramway constriutioD 
of a local character should be referred, and the powers which it 
would be advisable to confer upon such a body, 
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The following are Lhe Royal CommlBBioners — 

Sir David Miller Barbour, K.C SI., K C M.G , chairman, 
the Earl Cawdor, the Viscount Cobham, the Lord Ribblesdale, 
lhe Right Hon. Sir J C Dimsdale, Bart , K.C V.O , Sir J T. 
Dickson-Poynder, Bart , Sir R T Reid, G C M G , K C., Sir 
Francis J S llopwood, KCB, Permanent Secretary to the 
Board of Trade, Sir J Wolfe Barry, K C B. . F R 5 , Sir G. C 
Trout Bartley, K C B., Mr Charles S Murdoch, C B , Mr 
Felix Schuster and Mr George Gibb , Mr Lynden Livingston 
Macassey will act a5 secretary. 

It will be setn that the reference to the Commission is 
very wide, and the Commissioners will have before them 
a task of no small difficulty and complexity. There can 
be little question but that the time was ripe for the 
appiointment cf a Commission, and it is to be hoped that 
the intricacy of the problem will not unduly delay lhe 
presentation of the final report, which, judging from the 
names of the Commissioners, may be confidently relied 
upon valuable suggestions for evolving order 

out of thff*^esent chaos. 

London is said to have lagged fai behind the large 
towns in other countries in its development nf facilities 
for transport and locomotion, Whether this is due to our 
natural inertia in the application of the latest engineering 
developments or to the much greater difficulty of the 
problem in London, it is a fault which results in some 
advantages. Now that we are awake to the necessity of 
speedy and thorough reform, we are able to look round at 
what has been done elsewhere and select the methods which 
seem most suited to our special requirements In this 
rej-pect, the Royal Commissioners will have an abundance 
of material from which to choose On the one hand they 
will have to consider the various methods of constructing 
tramways and railways, and on the other the means for 
relieving the congestion of the ordinary horse and motor 
trnffic Although it is probably recognised by all that elec- 
tric traction has proved itself to be far the most suitable 
for urban and suburban tramways and railways, people 
are by no means in such close agreement as to the best 
methods of construction The success and popularity of the 
Central London Railway have led many to suppose that the 
soluiion of London’s traffic problem lies in the indefinite 
multiplication of “ tubes.” The experiences of the past 
Parliamentary session have, however, clearly shown that 
we cannot look forward to any such simple solution to be 
provided by private enterprise alone, and the fiasco which 
then occurred has emphasised the desirability of holding 
an authoritative inquiry to suggest some definite line of 
development even if only m reference to this point. The 
deep-level railway, however, possesses many obvious draw- 
backs, such, for example, as its lack of ventilation and its 
unsuitabtlhy for coping with short-distance traffic Some 
of these might be avoided by the adoption of the shallow- 
subway railway or tramway, so strongly advocated by 
th^ London County Council, and this, at any raie in some<^ 
localities, would go far towards satisfying the needs of the 
public. In addition to these, there is the overhead radway 
to be considered, and also the possibility of developing 
and extending the use of surface tramways 

The RoyalCommission will have to consider, not only 
the relative merits of these different types of railways, but 
also the very important question of intercommunication 
It IS in this respect that progress by undirected private 
enterprise is least satisfactory, for it may be said that the 
most essential point is the provision of a number of inde- 
pendent units, each satisfying the wants of the district it 
particularly supplies, but yet forming a part of a definite 
and corinectcd whole. Such vexed questions aswhaUtype 
of junction is best, which is the best method of charging, 
and many others of minor importance, all have to be 
considered in relation to this point. The appomtrnent 
of a central authority with power to deal with questions 
such as these as they arise in the future, as is suggested 
>n the second paragraph of the reference, cannot fail to 
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have a beneficial influence on the orderly and systematic 
development of traction facilities in London The problem 
IS, of course, considerably complicated by the existence 
of several railways already, with which any new scheme 
will have to fit in ; but if this makes it impossible to carry 
out an ideal arrangement, as could be done if we were 
starting with a clean slate, it need not prevent the Com- 
missioners from framing a satisfactory scheme 

The Commissioners are asked to report on the means 
of loLomolion generally, and the railway and tramway 
question is only a small part of the traffic problem 
Even with the diversion of as much traffic as possible to 
suitable railways, the London streets would still be con- 
gested Let us hope that some means will be found for 
so regulating the horse traffic that it will become possible 
lo make the most of the great advantages which are 
afforded by mechanical traction- whether by the private 
or public mntor-car — and by the bicycle The bicycle has 
already become, and motor-cars are rapidly becoming, a 
necessity, but the state of the London streets at present 
docs not allow the capabilities nf either to be used to the 
best advantage, and to this may be largely ascribed a 
paU of our backwardness in lhe development of the 
engineering and technical side of the subject. Whether 
or not It may be found feasible to reserve certain roads or 
parts of roads for motor traffic, as suggested by the Prime 
Minister a short time ago, must remain at present an 
open question Provision of some sort will have to be 
made, either in this way or by altering the methods of 
regulating traffic, to enable the mechanically propelled 
vehicle to properly perform its share in expediting 
London transport 

The whole question of London traffic is bound up 
with many side issues of the utmost importance to the 
community Of these may be mentioned the housing 
question, the solution of which is certainly only to be 
obtained concurrently with the solution of the transport 
question The breaking up of the streets for gas, water, 
eiectnc light, telegraph, telephone and the many other 
public services also bears very directly on the locomotion 
question , it is, indeed, one of the County Council's chief 
recommendations for their shallow-subway tramways 
that they will afford also a means of getting over this 
difficulty I'he decentralisation of factories and work- 
shops also depends largely on facilities of transport and 
locomotion These and many other kindred problems 
will doubtless receive the consideration of the Com- 
missinners Lastly, the very important questions of cost 
and finance will have to be dealt with, since these form 
the touchstone by which the merits of any scheme will 
have to be finally tested 

Although we have only been able to touch on a few of 
fthe subjects with which the Commissioners will have to 
deal, enough has been said to show that they have before 
them no light task, and no one will feel surprised if it 
occupies them for a long period The extreme urgency 
of tne question makes it desirable that their report 
shall be forthcoming with the least possible delay, and 
still more that, when it has been presented, it should be 
immediately given practical application by the necessary 
legislation There is no fear that on the scientific side of 
the subject any difficulties need be anticipated. It may 
be safely said that our engineers are capable of coping 
with the practical difficulties of any scheme that may be 
recommended The duficulty lies, not in providing con- 
venient means of transit — these, and many of them, are 
ready to hand — but in providing the facilities for their 
utilisation Short of establishing a service of atrial cars, 
there is probably nothing in the way of means of 
locomotion and transport” which modern engineering 
cannot provide, and this being the case, it is to be hoped 
that we may look forward to London bein^ in a few years 
the first, instead of the last, of the large cities in its transit 
facilUicR. Maurice Soiomon. 
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RECENT EARTHQUAKES. 

T N connection tvith the announcement made in our 
^ notes columns (p. 349) of a remarkable dis- 
turbance in the Pacific on January 13 and of an 
earthquake in Jamaica on February 5, the following 
abstract of recent earthquakes recorded at Shide, Isle 
of Wight, which Prof. Milne has made at our re- 
quest, is of interest - — 

The most remarkable disturbance recorded at the 
Isle of Wight station during the month of January 
was one which commenced at ih 59m. a m. on January 
14 Maxima occurred at 2h 36m and 2h 39m. At 
3h, 34m these are apparently repeated, indicating an 
origin 137® distant, and therefore possibly to the 
^ast of Tahiti — the scene of the recent disasters 
occasioned by hurricanes and sea-waves. Similar re- 
cords were obtained at Kew, Bidston, Edinburgh, and 
probably at all stations furnished with instruments 
capable of recording the unfelt movements of large 
earthquakes. 

Since the commencement of February, the earth- 
quakes noted at Shide in the Isle of Wight have been 
as follows ; — 


Date 

Commencement 

Maximum 

Duralion 

Amplitude 

Feb I 

h m. 

h m 

h m 

nun 

10 1 6 

10 18 9 

I S 

6 

>» 4 

6 51 a 

6 54 9 

— 10 

0 75 

t. 5 

19 4 5 

19 46 2 

2 30 

2 to 0 75 

11 6 

8 SS 

8 14 7 

— JO 

I 'O 


The first is a large disturbance which had its origin 
at some place about 4500 kms. distant, possibly in 
Turkestan, The third disturbance — which as recorded 
at Shide is small — may refer to the West Indies. 

J. MlLNlE. 


JAMES GLAISHER, F R.S 

■\^E regret to sec the announcement that Mr James 
Glaishcr died on .Saturday last, February 7 
Born April 7, 1809, he had nearly attained the great 
age of ninety-four years, the major portion of which 
was devoted to unceasing work of a varied nature, 
mainly, however, directed to practical meteorology. 

At the age of twenty he was appointed ns assistant 
on the principal trmngulation of the Ordnance Sur- 
vey of Ireland, and from 1833-1836 was an assistant 
at Cambridge University, whence he proceeded in 
the latter year to the Royal Observatory, Greenwich, 
and having been, in 1840, promoted to the position 
of superintendent of the magnetical and meteor- 
ological department, he remained there until his re- 
tirement from official life in 1874 

His contributions on subjects bearing on meteor- 
ology and astronomy were too numerous to allow of 
our giving more than a passing notice His hygro- 
metrical tables, published in 1847, which have 
reached their eighth edition, are still the standard 
work on the subject for the British Islands, and 
Travels in the Air " (1871 and 1880), ** Diurnal 
Range Tables " (1867), Mean Temperature of 
Every Day for Greenwich, 1814-1873.” ” Report on 
the Meteorology of India ” and ” Meteorology of 
Palestine ” are among his chief writings. 

From 1862-1866 he made twenty-nine balloon as- 
cents in the interests of meteorological science, and 
the results were given in reports to the British 
Association at their annual meetings of those years. 
The ascent on September 5, 1S62, is particularly 
memorable from the fact that he and the late Mr. 
Cox well attained the highest distance from the earth 
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(37.000 feet) ever reached, and formed the subject of a 
most thrilling experience, which nearly had a tragic 
termination for both of the intrepid aerial explorers. 

As the pioneer of systematic organisation of 
meteorological observations, the results of his en- 
deavours may be seen in his weekly, quarterly and 
annual reports on the ” Meteorology of England,” 
contained in the periodical returns of the Registrar- 
General of Births, Deaths and Marriages for 
England and Wales during the long period of sixty- 
one years (1841-1902) He was a juror in the class 
of scientific and philosophical Instruments at the 
exhibitions of 1S51 and 1862, and, apart from his 
scientific work, was actively engaged in other useful 
spheres of labour 

He was a fellow of several of the learned 
societies. For upwards of half a century he was on 
the roll of membership of the Royal Society, to which 
he was elected on June 7, 1849, and from time to 
time he contributed papers to the Philosophical Trans- 
actions. In 1850 he was one of the founders of the 
British Meteorological Society — now the Royal 
Meteorological Society — and for many years took a 
leading part in the conduct of its a^airs, being its 
original secretary, “ who nursed it through its in- 
fancy and youth, and left it to other hands only 
when it was old enough and strong enough to walk 
alone ” (president’s address in the jubilee year). He 
was also a past-president of the Royal Meteor- 
ological Society, the Royal Microscopical Society, 
the Royal Photographic Society and the Aero- 
nautical Society of Great Britain, a fellow of 
the Royal Astronomical Society, and for many years 
was on the executive committee of the Palestine Ex- 
ploration Fund, of which he was for twelve years the 
chairman. He had also been honoured with the 
honorary fellowship of several foreign scientific bodies. 


JSrOTBS. 

We are fortunate in being able to publish the appreciative 
notice of the late Sir George Stokes's sLientific work, con- 
tributed by Lord Kelvin to another part of the present issue. 
So long ago as 1875 (vol xii ) Sir George Stokes was one of 
our Science Worthies, and the account of his career then 
given IS now supplemented by the record of his life's work 
and estimate of its influence on scientific progress, which 
Lord Kelvin has sent us The funeral at Cambridge on 
Thursday last was a striking ceremony, in which men of 
distinguished eminence in many branches of knowledge took 
part, as will be seen from the list given on pp, 345, 346. 
of some of the people present, It is but raiely that such an 
assembly is drawn together, and the presence of so many men 
of light and leading showed the high regard in which Stokes 
was held, and testified to a widespread desire to do honour to 
his memory It is inexplicable that no attempt was made 
to find a place for the body in Westminster Abbey. Great 
by his works and personality, Stokes was a man whose 
memory the nation should delight to cherish, and if such men 
as he are not buried at Westminster, it is difficult to under 
stand who should find a place there. 

The gold medal of the Royal Astronomical Society has 
this year been awarded to Prof. Hermann Struve, of Kbnigs- 
berg, for his work on the satellites of Saturn. The medal 
will be presented at the annual general meeting to be held 
to-morrow, February 13. The Councillor of the German 
Legation will attend the meeting and receive the medal for 
Prof. Struve, who Is unable to be present. 
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A Cbntiial News message from New York reporcs that 
earthquake ihocks were felt on Sunday evening- in Indiana, 
Illinois, Kentucky and Missouri. 

A DESPATCH from King-ston, through Reuter's Agency, 
states that an earthquake with loud subterranean rum- 
blings occurred in Western Jamaita during the evening of 
February 5. 

According to news from San FrantisLO, a hum- 
rLina and great wave struck the Society or Tahitian 
Islands and the Tuamotu Archipelago, 500 miles further 
east, on January 13. The hurricane lasted for several days, 
but it was most severe between January 14 and 16 Eighty 
islands are said to have been overwhelmed and 1000 natives 
killed Native refugees at Tahiti slate that the sky began 
n assume a peculiar aspect on January ii, and that the in- 
habitants were all greatly alarmed The air was very 
oppressive, and the wind began blowing fiercely from ihe 
south-east. Hour by hour it increased in violence, and 
every wave was higher than its predeLc^'.or. The natives on 
several of the adjacent islands succeeded in making their 
way to Hikuera, which has the greatest elevation of all the 
islands in the group. A wall of water, said to have been 
fit least forty feet in height, rose and rushed hundreds of 
miles wide through the islands I'lir ten hours ihis state 
of affairs prevaded The storm extended to Raialca in the 
Leeward Isles, where much damage was dune, but no fatali- 
ties occurred In connec^tion with this disturbance, the 
earthquake records described by Prof Milne on p 3.^8 arc 
of interest. 

The Daily Mail announces that excellent telephonic com- 
munication was established on February 3 between the cen- 
tral State office in Copenhagen and Frankfort and Mayence 
in Germany, a distance of about four hundred miles The 
Dutch Vice-Consul at Kallundborg, Nortli-West Seeland, 
also sfioke to Frankfort, every word being distinctly audible 

Dr a S, Ghunbaum has acceplnd the post of director of 
cancer research at the invitation of the committee appointed 
to administer Ihe fund initiated for that purpose by a gift 
of lo.ooof from Mr Sutton Timmis, of Liverpool The 
work will be carried on at the University College, Liverpool, 
and the Royal Infirmary 

We learn from the Athenaeum that the King of Sweden 
and Norway has instituted a gold ined.al in honour of the 
centenary, last autumn, of the famous mathematician Niels 
Abel. The medal, which will be given by the Academy of 
Science in Christiania every fifth year, will be awarded 
for eminent work in pure mathematics, without regard to 
nationality 

Mr H. Bai .FOUR, the curator oi the Pitt-Rivers Museum at 
Oxford, hai l>cen elected president of the Anthropological 
Institute for the year 1903. The council has selected for 
election as honorary fellows of the Institute, Mr A. W. Howitt, 
of Melbourne, for distinguished services to the ethnology of 
Australia ; Dr F, von Luschan, for numerous contributions to 
ethnology ; and Dr. Salomon Remach, for his researches into 
the early history of civilisation m the Mediterranean and 
western Europe. 

Remarkable results m the way of swift locomotion are 
suid by the Westminster Gazette to have been obtained with 
the new Midland Railway compound engines, which for a 
distance of fifteen miles between Leeds and Carlisle attained 
4 speed of more than eighty-two miles an hour, with a load of 
ihout 350 tons. The total weight of engine and tender is 
Mghty-five tons, but the weight in working order is iii 
Ions. These engines are working express passenger trains 
between Leeds and CarlUIo. 
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To encourage investigations into the increase of fertility 
in soils by the action of bacteria and other micro-organisms, 
under the infiuence of mineral manures, with special refer- 
ence to manuring with basic slag, the Berlin Association of 
Thomas’s Phosphate Works has instituted a competition, 
with prizes amounting to a total of 1950I Scientific essays 
and experimenls conducted by practical farmers will be 
admissible in the competition. The competition is to be 
open to all, without regard to nationality Compplilnrs are 
requested to send in their essays, written in ricrman, to the 
address of the association, Berlin, S W , Hafenplalz 4, not 
later than February i, 190G 

The Berlin correspondent of the Timer states tliat Dr 
Sven Hedin delivered a IcLture on February 7 to the Geo- 
graphical SoLiety of Berlin upon his recent journevs m 
Central Asia and T ibet. Thd Imperial Chancellor, Count 
von Bulow, who had intended to be present, was at the last 
moment prevented from attending The Imperial Serrclarv 
of Slate for Foreign Affairs, Baron von Richthofen, appeared 
on behalf of the German Foreign Office At the conclusion 
of the lecture. Prof Hillman announced that the German 
Emperor had conferred on Dr Hedin the second class with 
the star of the Prussian Order of the Crown Dr. Sven 
Hedin was elected an honorary member of (he Berlin Geo- 
giaphical Sot lety, and was presented with the golden 
“ Naditigal ” medal, which was founded in memory of a 
w'fll-known Central African e> ploror 

1 nr United States Commcrtial Agent at Vladivnmork 
states m a recent report that a German engineer has found 
new naphtha ground on the eastern part of Sakhalin Island, 
and also a large lake filled with dry naphtha This, he 
sajs, would be excellent material for preparing asphalt 
This engineer thinks the prospects for naphtha promise 
to be richer than those of Baku 

The Si.ienttfic American gives an account of sonii experi- 
ments in wireless telegraphy which were recently carried 
out with a moving tram, and proved veiy successful 
Several difficulties peculiar to the case presented themselves, 
a Vertical collecting wire could not be used, and horizontal 
wires inside the cars had to be substituted It was also 
found that the receiving rnlay could not be used at its 
maMmum sensitiveness on account of the vibration of the 
train In spile of these and other minor drawbacks, it was 
found possible to keep tbc train 111 touch with lht‘ station 
for from eight to ten miles The experiments were earned 
out by Dr E Rutherford and Dr 11 T Barnes, of McGill 
University, Montreal 

Dr R 1 \ Giazebrook. writing to the Electrician, states 
that the arrangements for carrying out photometric work at 
thr National Physical Laboiatory arc now nearly completed. 
The photometric laboratory has been largely equipped by the 
generosity of Messrs Crompton, who have picsented a poten- 
tiometer outfit, the niectncal Power Storage Co , which is 
giving a battery of 150 cells, and Mr Frotler and Sir Wm 
Preece, who have presented other apparatus A 10 i p pen- 
tane standard is being compared Wi^h that of the gas referees 
by Mr Vernon Ifarcourt, and Mr Giazebrook is in corre- 
spondenie with the Reichsanstalt as to obtaining standard 
lamps As soon as everything is in working order the 
laboratory will be able to assume the poi,ition and responsi- 
bility of .1 standard photometric authority, so far as this is 
possible Without legislation The establishment of this 
laboratory will be a great boon to electrical engineers, who 
will be able to look to it for guidance in some of the many 
vexed questions of photometry The possibility of obtaining 
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a constant candle power incandescent lamp, such as that de- 
scribed by Prof FIfrrtIngf in his paper on photometry read 
before the Institution of Electrical Engineers, and of having 
it standardised by a competent and recognised authority, 
should act as an induccmnit to electrical engineers to pav 
more attenlion to the testing of lamps, and cannot fail to have 
a beneficial effect on the tlrctric lighting industries. 

We learn from a short notice in the Scientific American, 
translated from V Illustration, that the dirigible balloon 
constructed for the brothers Lebaudy by MM Julliot and 
Surenuf has been experimented on with continuous success. 
The start has been made m every case from a cemented 
trench in front of the shed A number of ascents have been 
made with the guide rope trailing on the ground, and finally 
the rope was drawn up, though so arranged that it could 
bp instantly thrown to the grolind and caught hy people who 
followed the balloon on foot Even though a fog came on 
so heavily as to cause fear that the balloon would be pulled 
down by the weight of the condensation, a safe return to the 
starting pioint was made, and M Juchmes then took charge 
of the balloon and caused it to describe a figure of eight 
With great dexterity MM Julliot and Surcouf propose to 
attempt the journey from Moisson to Mantes and back , s 
soon as a fine day occurs 

Mbasuhement of electric resistance has been employed b> 
M Lesage as n method of analysis for certain fermentations 
and in pathological cases. A note on these experiments in 
given by M Dongier in the Bulletin of the French Physical 
Society (No. 1S8) Samples of Parisian milk were fou,nd 
at a temperature of 16° 7 to vary in resistivity between 230 
and 275, but it was found that watering the milk mcrea^d 
the resistivity while lactic fermentation lowered it The 
resistance of culture bioths generally was affected by the 
giowth of the bacilli The tetanus bacillus lowered it, and 
this lowering was not due to the toxin , others raised it, 
some left the resistance unaltered 'I he serum of the blood 
of man and animals, taken from healthy adults, varied from 
97 to 104 ohms at a temperature of 16*^ 7 Most diseases 
did not affect the resistivity, but some, notably typhoid fever 
piodured a noticeable increase, reaching to 117 ohms. The 
maximum in the case of typhoid occurred at the coinmeiice- 
ment of con\ ahsceni e 

Dh J Mount Blgyer has sent us a copy of the introductory 
address delivered by hiiti at the American Congress 'of Tuber- 
culosis, on “Light — its Therapeutic Importance in Tuberculosis 
05 Founded upon Scientific Researches '* Barely ten of the 
eighty pages are devoted to the subject in question, the bulk of 
the communication being occupied by the consideration of the 
vibratory theory of light and its relation to other forms of 
motion familiar to every student of elementary physics. The 
fact that tuberculous patients are benefited by light is well 
known, and the author describes a method of treating consump- 
tives by exposing them to sunlight in specially constructed 
solaria, and to the electric light from powerful arc lamps He 
relies upon the violet and ultra violet rays for his results, and 
maintains that they have the power of penetration, ignoring the 
fact that Finsen has proved that the red colouring matter of 
the blood prevent! the passage of the radiations at the 
violet ehd of the ipecirum, If the blood circulating in the 
lobule of the car is sufficient to prevent the blackening of 
photographic paper, it is obvious that a very small proportion of 
the actinic rays can penetrate the lung, and it is known that to 
destroy bacteria, concentration of the actinic rays is necessary 
The t^neficial effect is probably due to the stimulation of the 
akin by the light rays and not to any direct inffoence upon 
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the deeper tissue* The author does not, of course, rely upon 
light alone in the trealmertt of consumpLion, but combines 
with it '* hygienic food, fresh air, exercise and such Suitable 
remedies as are indicated By a judicious combination of these 
measures, he claims ihat 75 per cent, of tuberculous patients 
are curable '* to a certain extent ” 

Tiir fourth volume {1901) of ihc Publuaiionen dtr Kon, 
RctchsansCaU fur AfeCtoroh^it und Erdmaf^neitsmus contains 
an interesting summary and discussion of the lightning strokes 
Ihat have been recorded in Hungary during the years 1890 to 
1900 The author, Herr LidiaUui von Saalay, chief assisiant 
of ihii institute, has wriUen the tent in two languages in 
parallel columns, so that ihoac who cannot follow the Hungarian 
will probably be able to read the German In hn discussion of 
the observaliona, he treats of the dislribulion, frequency, 
periodicity, &c , of thunderstorms, and brings together a useful 
number of statistics relating to Ihe same phenomt^na in 01 her 
countries A coloured map shows the geographical distribution 
of Ihe thundeistorms, while an interesting diagram illusiraies 
the eleven-year means of the frequency of incendiary Mashes 
over 1000 square kilometres in Hungary Full details, given 
in tabular form, of the thunderstorm records mide aL the several 
‘^torm stations for the years 1S9 6-1900 are added 

Herr \on S/alav also contributes an interesting note on 
the peculiarity of lightning Mashes to the Meteorologist he Zeit 
sckrift (Heft 10, 1902) He has found that the coherer of 
his instrument constructed to record the approach of thunder- 
storms was found sometimes to be quite insensitive to some 
Mashes of lightning that were practically very near to ir, while, 
on the other hand, it was in nearly continuous agitation during a 
distant storm when the sky overhead was cloudless He re- 
lates that by watching the coherer and the lightning Mashes 
simultaneously, he observed that Mashes having sharp contours, 
whether from cloud to cloud or to the earth, agitated the co 
herer, but those that were diffuse were not recorded at all 

Tjhb Unilrd Slates Weather Bureau has is.sued its report 
for the year 1901— 2 It need scarcely be said that the work, 
which contains 342 quarto pages, mostly tables, contains a 
large amount of very useful information In addition to the 
results relating to ihe year in question, it includes a valuable 
senes of tables, showing, foi each month, the highest and 
lowest temperaturea rerorded in each State since the lime 
observations were commenced The work also contains 
monthly and yearly results for a number of stations in ihe 
West Indies The weather forecasts and storm warnings 
appear to have been very sutcessful, and an important recog- 
nition from the secretary of Lloyd’s is quoted as to (he 
accuracy of forecasts of bad weather issued for the North 
Atlantic Ocean A programme of aerial research in the 
upper strata of the atmosphere has been inaugurated under 
the care of Prof. Abbe, and, further, a valuable set of nepho- 
scope observations at eleven stations in the West Indies hJ'i 
been secured between May', 1899, and May, 1902 ; thpi«c 
observations furnish, for the first time, the necessary datLi 
for discussing problems connected with the circulation ol 
the atmosphere in the tropical zone, and possess espenal 
interest in connection with the distribution of the ashc'; 
ejected from the volcanoes in May and June last Experi- 
ments on wireless telegraphy are being made , the opinion 
at present seems to be that for permanent communication 
between land stations, wire is the more trustworthy means of 
communication, and probably the more economical 

The current number of the American fournal of Psychology 
contains an elaborate experimental study of Fechner's colours 
(the colours of the “artificial spccUum top’') by MIm F. W 
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Salley. 'The work was dune, under Prof. Titchener'a direction, 
in the psychological laboratory of Cornell University. Mias 
Bagley examines the effects of rate of rotation, length of black 
line, variation in size of sectors, width of line, position on the 
diBC, contract, intensity of illumination, colour of background, 
besid-s those of the general psychological factors, practice, 
attention and fatigue She obtains particularly interesting 
results as regards the production of a subjective yellow and 
concludes that only a four component theory of vi^^ion is ade- 
quate to her facts The theory chosen, tentatively, is Lbbing- 
haus's modihcalion of llenng's well-known hypothesis, 

The Pioneer Moil quuteb j. letter from a Ceylon paper ’n 
which a correspondent records killing a cobra that had 
partially swallowed a rat-snake The cobra itself measured 
4 feet 8 inches, and the disgorged rat-snake 5 feet. 

We have rerpived vol x\ part iv of the Schriften of the 
Scientific Sotioly of Dnntsic Among its contents is an 
illustrated acLOuiU of the insects of West Prussia harmful 
to agriculture and horlRulLure, with suggestions as to the 
best means of combating iheir ravages 

1 HE fourth part of Prof L Bollc’s important memoir on 
the anatomy of the Primates appears in part 1 of vol xxxi 
of Gegenbaur's Morphologischcs Jahrbuch. In this section 
the author describes in detail the cerebellum of the New- 
World monkeys It is to be followed by an account of the 
same organ in the orang-utan. 

Dr W 11 Gaskfil, at the conclusion of a senes of papers 
on the origin of vertebrates, published m the Journal of 
Anatomy and Physiology, summarises, in the Januarj 
number, his views as follows — "The consideration of the 
formation of the vertebrate cranial region indicates that the 
ancestor of the vertebrates was not an arachnid purely or a 
crustacean purely, but possessed partly crustacean and parti) 
arachnid characters In order to express this conclusion, 
1 have used the term Protostraca, invented by Korschelt and 
Heider, to indicate a primitive arthropod group from which 
both arachnids and crustaceans may be supposed to have 
originated, and have therefore stated that the vertebrates 
did not arise directly from the annelids, but from th*' 
Protostraca " 

In the Ci:»i(ra/6fa£t for January 15, Herr 

E Wasmann commences an ai count of an investigation into 
the phenomenon of " symphilisni, " that is to say, the har- 
bouring of insects, &c , of various foreign species in the nests 
of ants and termites It is slated that the number of syin- 
philous arthropods exceeds a hundred, of which from 
eighty-five to ninety are beetles. All these symphilous in- 
sects, ar^ more especially beetles, possess certain peculiar- 
ities by which they can alwavs be recognised Among the 
most notable are special exudation organs, such as pits or 
pores in the exoskeleton, mostly associated with pencils of 
yellow or reddish-yellow hairs Moreover, most symphilous 
beetles have a characteristic colour, namely, oily reddish- 
yellow or reddish-brown They also show certain modifica- 
tions of the mouth-organs, especially of the labium, as well 
as " physogastrism, " accompanied by excessive development 
of the fat-bodies, or sexual glands 

The eflectfl of natural selection and race-tendency upon 
the colour-patterns of the Lepidoptera formed the subject 
of an investigation recently undertaken by Mr. A. G Mayor, 
the results of which are published in the Science Bulletin 
(vol 1 , No. 2) of the Brookljm Institute It appears thit 
the colour-markings of I.,epidoptera consist of spots and 
bands, or of a combination of these two, the combination- 

NO- >737. VOL. 67 ] 


inurkiiigs " being the least frequent ( erlain general t>pes 
of variation in these markings aie noticeable, but eacii 
family or genus has chai .u tr ristic mod iIk ations nl these 
types of variation A definite n lation exists between the 
number of markings on the fore- and the hind-wmgs 1 he 
species of a genus and the genera ul a family are dilTen n ti- 
nted by modifications of certain dominant conditions, eacn 
genus or family displaying its own dominant conditions and 
following Its own peculiar law of differentiation On tin 
whole, the investigation favours the view that new spent', 
liave originated by mutation independent of en\iinnmenl, 
and generally not interfereil with by adverse sclei tion 

Prof PoTOMti, m a small work published by Gusta’ 
Fischer, gives an explanatory account of his pt rn ndoni 
theory of the structun of plants. Probably the authoi would 
hardly accept as a description of his position the suggestion 
that it IS an attempt to combine the views of Goethe and 
of Alex Braun, but it seems nevertheless very much like a. 
I he plant is conceived of as primarily originating from a 
dichotomising thallus, which gradually becomes, by unequal 
development of the two limbs, a sympodiiini. 1 lie leafy 
part sec-ms to be formed as the outward prolongations of 
the terminations of the dichotomising arms 'I he theory 
IS complicated by notions of congenital com rrscencr, but it 
does not seem to render the task easier of deciding as to whai 
parts are to be attributed the properties of ‘‘ Leaf-nature " 
and what " Stem-nature " lie concludes (p 40), on grounds 
ihit will probably not satisly till anatomists, that in th'* 
high est plunls the pith is to be legarded as the “ uraihse," 
the peripheral tissues belonging to the " penrauloni- " It 
may be doubted w'hether these at ark nm speculations will 
appeal to many bolamsls at the presi nt day 

A sUEijECr list of the works on general science, phvsics, 
sound, music, light, microscopy and philosophical instru- 
ments, 111 the library of the I’atent Ollice, has been issued 
nt sixpence The list consists of two parts, a geneial 
alphabet of subject headings (occupying 170 pages), with 
entries, in chronological order, of the works ai ranged under 
these headings , and a key (12 pages) or a summary of these 
headings, which serves the jmrposc of an index 

Three more volumes of the hist annual issue of the 
" International Catalogue of Scientific Literature ’’ have 
reached us Volume v. contains astronomical works and 
runs to 301 pages Volume vii, deals with pure malhe- 
niatics in 201 pages, and volume viii with bacteriology m 
314 pages Those portions of the literature of iqoi which 
are not catalogued in the volumes of pure matliemalus and 
bacteriology will form a part of the second annual issue -if 
the catalogue 

Messrs John Bar i hoi omlw ami Cm , Ediril.urgh, have 
commenced the publiCKtion, in iwenly one minnhly pari-*, of 
" The Survey Allas of England and Wale;- Tlu ailns 10 
contain eight) -four pLies of maps and pians, wiili dcicripinc 
text, iIluHlraling ihc Uqiography, physiography, geology, climale, 
and the political and commercial features of the country The 
maps have been designed and piepared under the direction of 
Mr J. G. Bariholomew The Ijasis of the atlas is ihe Ordnance 
Survey, reduced, by permission, to the uniform scale of half an- 
inch to (he mile, in sixty-seven section maps, which arc coloured 
according to contour lines In order to correct the maps 10 
date, the sheets have been submitted to local authorities fur 
systematic revision, and the general maps have also been 
revised by specialists 

Prof A M. Woutiiinmox's " Uvnamics of Rotation," 
which was written several years ago to provide engineering 
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Gtudenti with an elementary treatment of rigid dynamics, 
and was reviewed in Nature of May 5, 189a (vol. xlvi. p, 4), 
has so mccessfutly fulfilled its purpose that it is now in its 
fourth edition. In this edition the author directs special 
attention to the use of the inertia skeleton," in which a 
body 18 replaced by a dynamically equivalent system of three 
thin wires placed along the three principal axes at its centre 
of mass This method of representation has been found to 
appeal to non-mathematical students far better than the con- 
ventional momental ellipsoid. Further attention has also 
been given to experiments with a gyroscope, which are so 
easily made that it is a matter for congratulation that they 
can now be studied in an elementary treatise The author 
introduces the name " slug to denote the mass to which 
a foot-pound unit of acceleration is produced by a gravita- 
tion unit of force 

According in recent inveBiigationa, liquid sulphur dioKide 
is a solvent in which a large number of substances, oiganic and 
inorganic, are rcadil) soluble From cxpeiimentR of Walden 
and Cenlnerszwer, published in the Zntsihrift jur physikafische 
Chemis^ it appears (hat sulphur dioxide forms complex com- 
pounds with many of these sub<;Lance«, From solutions of 
potassium iodide in liquid sulphur dioxide, they have oblained 
a crystalline compound of the formula KI 4SO2, which melts at 
+ 0° 26 C Similar compounds are in all probability formed 
by other salts, and the name of " suliihones ” is ascribed to 
this class of bodies 

In the current number of the Zeit^chrt/t fur fhynkaUsche 
Chemit IS a noteworthy paper by Messrs Alexander Smith and 
W B. Holmes in which the nature of amorphous sulphur is 
discussed This so-called amorphous sulphur is formed wh^n 
liquid sulphur is niivniamed in the molten condition for sime 
time, and its arnount increases as the temperature is raised A 
method of determining the proportion of amorphous sulphur in 
the liquid variety has been worked out which depends essentially 
on the great difference in solubility of the two forms in carbon 
bisulphide From parallel determin itions of the proportion of 
amorphous sulphur and of the freezing point of the melt, it is 
shown that the lowering of the freezing point below 1 19° '25 C 
IS proportional to the quiniiiy of the dissolved amorphous 
sulphur, The mbleculc of the latter in the solution of the 
soluble Liquid form is found to lie represented Ly the formula 

S, 

A NEW reducing agent winch promises to be of consider- 
able service is described by Mr E Knecht in Ihe current 
number of the Berichte From the analogy between titanium 
and tin, it appeared likely that the chloride of titanium on 
reduction would give a lower chloride TiClj, analogous 'o 
stannous chloride The reduction of the and solution of the 
tetrachloride of titanium, however, produced the Inchlonde 
already known instead of the expected dichlonde, but this, 
on examination, proved to possess remarkable reducing 
properties Whilst applicable to reduction in a similar 
manner to stannous chloride, titanium trichloride is more 
powerful. Copper salts can be reduced to metallic copper , 
sulphites may be quantitatively reduced to hyposulphites, 
or, if the action be pushed, sulphur is produced By careful 
neutralisation with soda, the titanium can be completely 
removed as the hydrated oxide The behaviour of titanium 
trichloride towards organic substances is also of interest | 
nitro-bodies Rre reduced immediately to amines, and in the 
case of substances containing more than one nitro group, 
the partial reduction is readily effected. Azo-bodles are 
attacked so sharply that they may be quantitatively estim- 
ated, and other reactions are given showing the wide range 
of applicability of this reagent. 
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Some time ago it was shown by M. C. E. Guillaume that 
It was possible to obtain nickel steel alloys which possessed 
extremely low coefficients of expansion, and in the current 
number of the Comptes rendus he gives a more detailed 
study of the conditions necessElry to obtain such alloys. The 
expansion is influenced considerably by the presence of 
foreign elements such as manganese, carbon and silicon, 
and It has been found that if these are reduced below a 
(prtain amount, the alloy cannot be worked. Working under 
the most favourable conditions, an alloy has been obtain^ 
po sessing a coefficient of expansion a = ( + 0 028 -o 00232^)10“", 
a figure which can be better understood when It is stated 
that a wire made of this steel, one kilometre in length, 
would alter in length in passing from o^ to 20° C. less than 
04 inm. 'Jhe importance of an alloy possessing such pro- 
perties in geodetic work is obvious, and extensive use has 
already been made of it in the geographical service of the 
French army, in the marine hydrographical service and 
elsewhere All temperature corrections in geodetic work 
become superfluous. 

The additions to the ii^oological Society's Uardens during 
(he past week include a Barnard’s Parrakeet (Flatycercus 
harnardi) from Australia, presented by Mrs Jebb, a Haw- 
finch (Coccoi/irnHJfej 'urd^aru), British, presented by Miss 
H Brown , a Rufous Rat-Kangaroo (/E/>y/>ry himus ru/ei- 
cerw) from New South Wales ; two Corean Cattle (flos taurus^ 
var ) from Corea, six Proteus (Profeuj onguinus) from the 
Caves of Carniola, deposited 

OC/JH ASTRONOMICAL COLUMN 
Elements and Ei’hemkris 01- Comet 1903 a —The 
following elements and ephemcris for this comet have been 
calculated, by M G Fa) cl, of Pans Ob-icrvatory, from obaerv- 
alions made at Nice (January 19), Besani^on (January 24) and 
Pans(M Bigourdap, January 27) ; ihe necessary corrections for 
aberration and parallax have been made 

T = 1903 March 28 9468 M.T Pans. 

bi = 13d 40 55] 
a = o 41 56 y [903 0 
* = 35 35 6j 
log ^ = 9 67479 
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The brightness on January 19 (about lOm. 0-1 iin. o) is 
taken as unity {Astroftomische NachrukUn, No. 3845). 

The Constant of Aukrration and the Solar 
Parallax, — In No. 5*9 Aslronomital Joumoi^ Dr 

Chandler gives the results of an exhaustive inquiry, which he 
has conducted during the last ten yeais. Into the various values 
obtained for (he consiantof aberration by different observers and 
methods After discussing the trustworthiness of the methods 
employed, Dr. Chandler apporliona various weights to the results 
obtained, and then rejects a number of these results os being 
too uncertain He (hen determines the constant from the 
accepted le&ults, and obisins, as the general mean, the value 
2o"*52i with a probable error of ± d* 005 

In order to show the effect of incorporating a// the results, be 
determines the weighted mean of all the values and thereby 
obtains the valiie 20" 517. 

As A final result ol the inquiry, Dr. Chandler accepts the 
value of 20" 52 for the consiant of aberralionf and this produces 
the value 8" 78 for the solar parallax. 

A New Form of Sfkctroscope.— I n No. 12, vol. xxxl., 
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of ihe Mtmorie della Socuia de^U Spetirostopisti Jialtani, 
Signor Antonio Sauve deacribea a new form of spectroscope 
which be has devised and calls the " Fillro SpetLroscopico/’ 
This instrument enables an observer to view directly, or to 
photograph, the monochromatic image of any object which 
emits light of the desired wave-length 

Among the various observations Ibr which the author suggests 
the instrument may be used, he includes the observing of 
prominences and other solar phenomena, and claims the follow- 
ing advantages for his method over the methods now praclired ‘ — 

(1) The prominences on the whole of the solar disc may be 
observed visually, and (2) the surface may be observed, visually 
or photographicslly, as a whole, instead of having to be taken 
in sections as is done at present 

Rkport of the Uniteu State-^ Naval Observatory — 
This comprehensive report deals with the work done during the 
hscal year ending June 30, 1902, and is full of interesting 
descriptions of the methods employed and the results obtained. 

A large diurnal temperature change in the azimuth constant 
of the 6-inch transit circle has been eliminated by EubsUluting 
brick and Portland cement piers fur the marble piers on which 
the instrument formerly rested 

With the 26-inch equatorial, important work has been done 111 
determining the diameters of the planets and their satellites, 
and, by comparing the diameters obtained at night-limc with 
those obtained at twilight, the constants of the variations due 
Co irradialion have been determined. The results are given in 
a complete and interesting table, The value for irradialion in 
the case of Mars vanes from o" 70 when the planet is in 
aphelion to when it is in perihelion, and should, there- 

fore, always be taken into account in observations made at 
different epochs 

During the year, photographs of the sun were obtained with 
the 40-fcet photoheliograph on 200 days, and these showed ihe 
presence of spots on 45 days. Although the average number 
of spots for ihe whdle year is less than during the previous year, 
the average frequency Ironi October to July is slightly greater, 
thus indicating that the sun-spot minimum has probably been 
passed 

Reports on Ihe 12 inch equatorial, the prime vertical transit 
instrument and 5-inch altazimuth, the magnetic and meieor 
ologicat sections, and several other instruments and departments 
are also given m detail 


A NEW 10 inch refractor is being made by Messrs Alvan 
Clark and Sons for Amherst College Observatory 

Wk are pleased to learn that ibe recent fire at Verkes did 
no injury to ihe 4a>inch refractor, but some damage was done 
in the coclustat room 


FORESTRY IN THE UNITED STATES OF 
AMERICA 

'"PWEN"! Y years ago, the people of the United States did not 
^ trouble themselves much about (heir forests It was said 
that enormous areas were stocked viiih an inexhaustible amount 
of limber and fuel Since then a great change has taken place. 
It has gradually been ascertained thar, although the total forest 
area Is esrimated at about 700 million acres, the average stand 
does not amount to more than about five tons per acre, which is 
equivalent to about one-tench of what it would be m systemati- 
cally managed forests , m other wnrd^, the stand of timber in 
the United Stales forests is equal to the stand in about 70 
million acres of forests such as are to be found in Germany 
and a great portion of France. Since it has been ascertained 
that the actual cutungs of timber m ihe United States exceed 
already loo million tons a year, it follows that the present stand 
must be used up m about thirty years. Nor is the quantity re- 
moved annually from the forests replaced by new growth, as 
the latter has been esiimaled to amount to about 75 million 
tons. Moreover, it must not be forgotten that the annual 
forest fires destroy enormous quanlliies of material 

Ai already stated, these matters began to attract alteniion 
some twenty years ago. Thoughtful people wrofe about them, 
societies were formed, Informs tion collected and made available 
to the general public. The Stale GoVernmenIs issued regula- 
tions so as to prevent further destruction by fire, and they 
established certain Stale ymrks. Nor did the l^ederal Govern- 
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ment neglect the matter. A Chief of the Forestry Division of 
the Agricultural Department was appoinled, Mr Fernow, who 
got together statistics and spread sound ideas regarding the 
rational treatment of forests. He was succeeded, a few years 
ago, by Mr Gifford Pinchot The latter went, alxiut fourteen 
years ago, to study forestry in Germany and F'rance After his 
return to America, he set un in New \ork as a ^'consulting 
forester” (though a very wealthy young gentleman) Mr George 
Vanderbilt engaged him to manage Ins forests at Riltmore, 
now amounting to mure than lc»,ooo acres, having for his 
object to see whether systematic forestry can be made to pay in 
the States In ibis post Mr Pinchot was succeeded, about 
eight years ago, by Dr Schenck, a first class (lerman forcs'er 

When Mr Fernow left his post at Wa«hinglon, he became 
Professor and Dean of the Faculty of Forestry at Cornell 
University, endowed by the State of New ^'ork wjih money, 
and 30,000 acres of forest lands in the Adirondacks for systematic 
management and practical msiruciion Soon after Mr (jifford 
Pinchot took up the post at Washington, he and hii family pre- 
sented Vale Univeisily with ihe sum of 30,000/ for the purpose 
of endowing a second forest «chool in connection with the 
University , they also established a summer school for the study 
of forestry by those who could not afford to proceed to a 
regular dtgicc at the Univcrsiiy According to the report for 
1901-2, there were ihiriy-one students of forestry at A^ale 
Univernty and twenly-seven attending the summer school 

At Ilillmore, Dr Schcnck has established a third forest 
school, where, on October 1, 1902, sixteen students were in 
aliendance I had on Iw'o occa^cins the plea^^ure of conducting 
students of this school through some of the most mleresting 
forests of south (icrmany (seven in 1900 and six in 1902), these 
young gentlemen having, at the conclusion of Ihcir course at 
Hiltmore, come to see soindhing of systematic forest manage- 
ment in Europe 

Apart from the above three higher schools, forestry is now 
taught at about forty other educational establishments in the 
United Staler In this way, quite a resneclahle number of well- 
trained forest experts has become available, in addition to about 
half-a dozen young men who followed Mr Pinchot’s plan and 
studied in («ermany 

The Federal Government has, by degrees, inauguialed a 
syslcm.ilic forest policy, progress having been specially rapid 
since Mr. Pinchot became head of the Forestry Bureau An 
area of 46 million acres of (lovernment land has been declared 
(chicHy in Mr. Cleveland’s lime) "reservations,” by Presidential 
proclamation J hese areas are situated in the west And now 
President Roosevelt has sent a message to the Senate and House 
of Representatives lecommending a national forest reserve of 
considerable extent in (he Southern Appalachian region, this 
measure being, as he states, "an economic need of prime im- 
portance to the welfare of the south, and hence to (hat of the 
nation as a whole ” 

Another matter vigorously taken up by the Bureau of 
Forestry is the preparation of rational working plara for private 
forests A considerable number of field assistants have been 
engaged, who are sent out to prepare working plans for the 
forests of such private proprietors as apply for them So great 
has been the demand in this respect that, although last year 
plans wtre prepared for more than one million acres, the Reid 
assistants could deal wiLliunly about one-tenih of the applications 
received at the head office 

All the while, the collection of statistics and dissemination or 
useful mformalion proceeds at a most rapid rate In this respect 
I may mention that I have during ihe last ihrtc months received 
the following reports and pamphlets* — 

(1) " The Timber Resources nf Nebraska." by W Hall, Super- 
intendent of Tree Planting, Bureau of Forestry 

(2) " Grazing in the Forest Reserve-,” by Fihberl Roth, of 
the United States Depaitmei^i of the Interior, in charge of the 
work in the Government forest reserves. 

(3) "A Working Plan for Southern Hardwoods and its 
Rcbults,” by T Foley, Field Assistant, Bureau of Forestry. 

(4) " A History of the Lumber Industry in the Scale of New 
York,” by Colonel W Fox, Superinic *dent of Forests, New 
York State 

(5) "The Western Hemlock,” by G E Allen, Field Assistant, 
Bureau of Forestry 

(6) The above-mentioned message by President Roosevelt, 
Iransmilling a m.rgnlRccnt vnlume of report^ on the foresta, 
rivers and mountains of the Southern Appalachian region. 
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(7) "FIrit Book of ForeBiry," by Fihbert Roth, Hule 

eleineritarr book ia most charmingly written, giving in simple 
terms, and in an attractive form, the first principles of forestry. 
Although the illustraiions are taken from species growing in the 
United States, 1 can strongly recommend the little book 
(published by Ginn and Company, pp, 361, price 3 j. 6^ ) to 
landed proprietors and foresters in this country. 

t have no doubt that these publications form only part of those 
which have lately appeared All show signs of a good grasp of 
the subject, and prove the vigour with which it has been taken up 
Asalready indicated, the forests of the United States are at present 
worked under a heavy dehcic, as compared with production. 
This deficit will increase with the growth of the population and 
the further development of the industries of the country, and 
this Will go on until a sufficient area of forests has been placed 
under syatemaiic management That measures to bring this 
about have not been taken a day too soon will be evident when 
It IS considered what the requirements of the country are, Not 
only are enormous quantities of wood fuel wanted for a popula- 
tion of some 80 million peoples, but timber in proportion is 
required for pulp wood, posts, railway ties, poles for tele- 
graphs and for piling, mining timber, ship timber, cooperage 
and wagon Umber, lumber generally, and for many other 
purposes To give an idea of what the total requirements may 
amount to, 1 shall pick out one or two items There are 
upwards of 200,000 miles of railwa)5 in the States, which require 
annually some 70 million railway lies. To keep up this supply, 
some 8 to 10 million acres of well managed forests arc wanted 
The annual requirements of general lumber are at present esti- 
mated at 30 billion feet, board measure, requiring not less than 
some 100 million acres of forests lo keep up the supply. The 
demands for pulp wood and mining timber are already enormous, 
and likely to increase The exports of limber from the States 
amount to a little more than one million tons a year, and these 
arc already considerably exceeded by imports from Canada 
On the whole, then, the reservations made up to dale can be 
considered only as a moderate beginning in the right direction 
To meet the future requirements of the naiion, the present area 
of reservations must be largely increased and they must all be 
brought under systematic protection and management. How- 
ever, the people a^d the Government arc evidently determined 
to do what IS necessary, and their eflorls up to date liear 
testimony to the energy with which any question bearing on the 
general welfare of the nation is taken up and carried through. 

Can we in this country not learn a lesson from the above 
facts, as we have been obliged to do in more than one other 
respect of late years? Our limber imports have latterly grown 
very rapidly, far more so ihan the increase of the population, 
while the sources of supply are becoming more and more 
precarious It is all very well to say that we can pay for the 
imported timber, but what when the sources of supply fail ? 
And all this time we have some 13 million acres of waste 
land and some 12 million acres of mountain and heath land 
used for light grazing in these islands, or a total of 25 million 
acres which yield a very small return or none at alt One- 
quarter of that area put under forest and treated in a rational 
manner would supply all the timber we require (apart from^ 
limited quantities of tropical timbers) and keep some 25 million 
pounds sterling in the country which we now send abroad every 
year to pay for the imported limber And how many of the 
unfortunate unemployed, who are becoming the nightmare of 
our City authorities, would not find healthy employment in the 
country if a real effort were made lo grow our own timber at 
home? W Schlich 


THE ELECTROCHEMICAL SOCIETY. 

T AST March a few of those interested in the advancement 
^ of the study of electrochemistry in this country held a 
meeting in London, After some discussion as to the best 
means of advancing the object which it had in view, the meet- 
ing unanimously agreed to endeavour to form a Society of 
elertrochemiBts A small committee was then appointed, 
which, after holding several meetings, sent out circulars to 
those who it was thought would be interested m the formation 
of such a society A considerable number of favourable replies 
was received, but some who wrote deprecated the idea of add- 
ing yet another to the already large number of scientific 
■Dcieties. The committee then approached several exist- 
ing societies, in order to see whether it might not be possible 
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to work in conjunction with one or other of them. But 
although the replies received were couched in friendly terms, 
none of these societies seemed indined Lo make any special 
effort to help forward the movement 

In these circumstances it was decided to call a general 
meeting of supporters of the movement to inaugurate an 
Electrochemical bocioty By the kind permission of the 
committee of the Faraday Club, the meeting was held in the 
club rooms at the St Lrmin's Hotel, on the afternoon of 
February 4 

Mr. Swinburne, chairman of the committee, took the 
chair, and briefly reviewed the circumstances which had 
brought the meeting together He emphasised the import- 
ance of the electrochemical industry abroad, and pointed out 
how exceedingly backward we are in this country Mr. 
Swan, in a brief speech, then proposed the formation of the 
society, and said that there was no doubt but that it wbuld 
be of great scientific and commercial value Mr Alexander 
Siemens sei.onded the motion, which was carried unani- 
mously 

Mr. Swinburne then read out a list of those who hud been 
nominated by the Lommittee and had expressed their 
willingness to serve on I he counnl nf the society Mr. 
Swan, F R S , was elected president, the vice-presidents 
being Lord Kelvin, Prof Crum Brown, F R S , Sir Oliver 
Lodge, F R S-, Lord Rayleigh, Mr Ludwig Mond, F.R S , 
Mr Alexander Siemens and Mr J Swinburne The com- 
mittee’s recommendations were unanimously endorsed, and 
after a short discussion, and a vote of thanks lo the com- 
mittee of formation, the meeting separated. 

The youngest of scientific societies in the tountry started 
off with a promised membership of 150 There is, however, 
very little doubt but that in a short time niLiny more, who 
have only been waiting foi the movement to become an 
assured success, will j'oin. Already since cirtulars calling 
the meeting were sent out, several who m the first place 
refused their support have sent in their names for member- 
ship 

The vScience of elet Irochenustrv, which was initiated in 
this country through the splrndid work of Davy and Fara- 
day, has been allowed to languish, and but little attention 
has been paid to ns great advancement abroad In Germany 
a flourishing society, which issues a weekly journal, has 
been in existence for more than eight years The Americans 
have a very vigorous society, which was established last 
year. The British society has been established with the 
object of advancing both pure and applied science One is 
often met by the cry that electrochemical industry is all very 
well in countries where there is plenty of cheap water- 
power. but that it will never be a success when you have to 
depend upon coal as an initial source of energy But there is 
such a source of power as the Mond gas, and gas engines 
arc every day becuining more perfeti Again, coal is 
cheaper in this counlrv than in most places where there is 
an abundance of water-power. In some directions we may 
he handicapped , to a large extent this is due to our own 
inertness — our great chemist, Faraday, laid the foundation- 
stone of plectrochemical science — we have left it lo others 
to build thereon But the building is not complete , indeed, 
it may require to be partially pulled down and rebuilt The 
EJer troche mi cal .Society has been formed to rehabilitate the 
science in this country, and its promoters look forward 
with the sanguine hope that when the scientific histdry of 
the next decade is written, British discoveries and inventions 
in the doniHin of electrochemistry will not be behind those of 
any other country 

All interested in electrochemistry and physical science 
and who are willing to help forward this society should 
send in their names to Mr. F. b. Spiers, Grosvenor 
Mansions, Victoria Street, ^Ve3tmJ^s^er 


AGRICULTURAL NOTES. 

TN a Bhilling pamphlet publlahed at the offices of the Ma.rk 
^ Lan€ ExprvtSf Mr. W J Malden, of the Colon al Collc^Ci 
Hollesley Bay, discusses the ni'riis of ten new poiatoes with 
money in them.” Hundreds of new vanetiei have been raised 
in the past few years, but nearly all of iho e named in the 
pamphlet have been produced by one grower — Mr. Findlay, of 
Markinch — and this fact indicateB that to raise valuable new 
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kinds very special gifts are necessary. On the other hand, 
the developing of new sort>i already on sale in limited quanti- 
ties is much less difficult, and Mr Mdldcn shows that handsome 
profits may be made by those who are ‘shrewd enough to recog- 
nise the coming varieties Last year, for example, the kind 
known as '‘Northern Star” was selling at lOj per Ib this 
season the price was 5 j per 1b , but it has now advanced to 
1 51 The tubers exhibited at the Smuhfield show were priced 
at Ts 6 d each' By growing plants from a single “eye” 
under garden conditions, the produce may be increased a 
hundredfold in one season Thus Mr Malden produced 16S 
plants and 418 lb of tubers from 4 lb of “sells” planted in 
the spring of 1902 At the present time, there are a number 
of first-class kinds awaiting development, and it is to be hoped 
that Mr Malden's remarks may induce a larger number of 
farmers and gardeners to give attention to the subject From 
the public standpoint, it is much to be desired that good new 
sorts should be rapidly multiplied and brought into the vege- 
table market 

A simple demonstration conveying a useful lesson to the 
farmer has just been carried out at the new Harper-Adams 
Agricultural College, Shropshire, Seven cwl of an ordinary 
compound manure (a “ special turnip manure ” sold at 6/ 15^ 
per ton) was applied to an acre of roots , to a second acre, the 
bamc quantity of plant food was given in the form of a mixture 
of superjihosphate and sulphate of ammonia, followed b> a top- 
<lressmg of nitrate of soda The cost tjf the special manure 
was 47 j per acre, of the other 27J The result, as was 

anticipated, was an almost ef[ual yield of roots, and a saving 
by using the home-mixed manure of iL per acre This 
demonstration wants repeating m every county, fur there are 
two classes who have not yet learned to assess “special ’ manures 
at their real value — manure manufaclurers and farmers 

Under the suggesuve title of “A new Departure in the 
Science of Fattening,” Mr Warinjjton contributes a valuable 
paper to \.h^ A grtcuiliural Students Gazt tie lie 

discusses the recent work of Kellner on the feeding farm 
animals, with special reference to the comparative effects of 
such fibrous fodders as hay and straw in the fattening of cattle 
Agricultural chemists have held that the digestible nutrients 
in fodders of a similar character, such as oat and wheat straw, 
must have a similar value for the fattening animal, and they 
have argued that the comparative value must be shown by the 
composition. Practical agriculturists, on the other hand, hold 
that the chemical composition la not a correct index of the 
fodder’s value, and they have never attached much weight to 
their scientihc adviserV opinions of common farm fo tds 

The recent work of Zuniz (Berlin) and Kellner (Muckern) has 
bhown that ihe farmer':^ opinion is correct and that a chemical 
analysis does not indicate the relative values of fodders grown 
under different conditions. The mechanical as well as the 
chemical composition has an important influence on the elTecls 
produced by a food on the fattening animal. A hard or lough 
straw requires more energy for its digestion than a softer one, this 
energy becomes a first charge upon the food, and thus the 
” efficiency ” of an indigestible food is lower than that of a diges- 
tible one of the same chemical composuton It has, of course, 
been known that digestion involves an expenditure of energy, 
but Zuniz and Kellner have been the first to show how great the 
effect of this may be on the value of a fodder 
The former worker so long ago as i8g6 wrote a paper for the 
American Experiment Station Record in which he discussed 
this question, pointing out that in the case of the horse the 
nutrients assimilated from hay yielded 20 per cent less avail- 
able energy than the same nutrients assimilated from gram , 
hut the importance of Zuntz’s work does not seem to have been 
appreciated in this country Kellner’s experiments are, how- 
ever, likely to arouse widespread interest He has compared 
the effects produced on fattening oxen by nutrients derived from 
various sources, and among oth^r results he finds that to pro- 
duce the same increase as is due to 100 lb of starch it is 
necessary to supply 147 lb. digestible nutrients in meadow hay, 
157 lb in oat straw, and no less than 374 lb* in wheat straw. The 
lieuresi of course, hold good only for the particular samples of 
hay and straw used by Kellner ; the importance of the result 
lies ID the fact that a wide variation in value has been proved 
KeUnei’a experiments may nut, perhaps, affect the rations given 
by the farmer to his cattlci but they will very greatly affect the 
rations which he (the farmer) has hitherto been recommended 
use. 
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The Decemlier number of the United States Experuficnt 
Station Record contains a short report of the sixteenth annual 
convention of the Association of American Agricultural Colleges 
and Experiment Stations Among the papers read was one 
which emphasised ihe importance of breeding and selecting 
corn for different purposes, showing how much the market 
value might be affected by slight variations 111 the comprisition 
The composition of the gram of cereals is a subject to which 
our English seed growers have hUherlo given liiile attention 
Wheal, for example, has been selected fijr appearance, for 
yield and for stiffness of straw, but the chemical composition 
has been neglected, with the result that the miller and baker 
condemn our present English wheats as iiifLrlor and uniUiL 
able for flour-making VVe grow about one-fourlh only of 
what we consume, but so small is the proportion of home- 
grown wheat which millers can profitably mix with imported 
grain that the markets are often glutted wiih fmglish wheat 
which millers will not buy A very slight alteration in the 
chemical composition would enable milters to employ pirofitably 
35 per cent to 40 per cent of English wheal in their mixtures, 
instead of 25 per cent, to jo per cent as at present, anti would 
thus remove the possibility of glutting the market with English 
wheat In ten or fifteen years time, we may hope to sec this 
change in composition cflectcd In the meantime, it would be 
interesting to follow the lead of the American writer, trace the 
effect of composition on market value, and investigate the loss 
the nation has suffered in the past decade or two and must 
continue to suffer for years to come from this oversight on the 
pari of our seed growers T If, M 


WKVr INDIAN NOTES 

"rHE third number of vo] m of the West Indian lUilkttn^ 
^ issued by the Imperial Agricultural De^iarLment, contains 
a large amount of information on a viinely of subjects Mr 
Francis Walls deals with ” Raw Sugars tor Brewing Ikirposes,” 
Mr r C Cork with “ Stock Rearing in Jamaica,” Mr 
Maxwell-Lefroy with “ Scale Insects of the West Indies,” /xc 
A lengthy account, 23 pages, of the volcanic eruptions in the 
West Indies includes a reproduction m full of a most interest- 
ing senes of observations taken by the Rev N B Watson, at 
his residence, about twelve miles east of Bridgetown, Barbados, 
from Sam, October 14, io6 a m , October 17, covering the period 
of the Soufrierc eruption in St ’Vincent on October 15-16 and 
the dust fall in Barbados Careful notes were taken of the 
direction and force of the wind, temperature, clouds, aspect of 
the sun, sky, the atmosphere, lS^c , and the rate at which the 
dust fell was frequenily measured, the heaviest being 3S I 
grammes per square foot, from noon to I p in on October 16. 

The Department has also just published Nos 19 and 20 of 
Its pamphlet senes, dealing with seedling and other canes at 
Barbados and in the Leeward Islands respectively Of the 
large number of varieties of seedbngs experimented with, the 
results for the past season show B 208 lo be the best all- 
round cane, beating all its rivals in Barbados, Antigua, St 
Kills and Trinidad In Barbados, its juice iVas described aa 
“exceedingly rich and pure,” in Antigua as "exceptionally 
rich m sugar,” and in Si Kills as "of remarkable richness 
and purity ” Part 1. of the report on the sugar-cane experi 
mcnia conducted at Antigua and St Kitts in the season 1901-02, 
published at the same time, contains the complete statistical 
results for the two islands 

'I he report on the Antigua Botanic Station for the yeir ending 
March 31 last contains full particulars of the working of a 
'* reasanl's Garden,” in which nothing is done that cannot 
easily be accomplished by a working man having a similar 
small piece of land In the previous year, the experimental 
plot was one-tenth of an acre , it i:t|iured an expenditure, for 
labour, seeds and manure, of 1/ 15J }d , and the varied 
produce, when sold, fetched 2/ l^s , leaving a profit at the 
rale of nearly 10/ per acre Last year the area was increased 
to one-seventh of an acre, the expenditure was 3/. iij, and 
the produce realised 4/ i6j iir/, showing a profit of about 
9/ per acre In rc-afforestation experiments, about a dozen 
varieties of trees were being tested, the best growing being 
found to be mahogany and white cedar It is curious that, 
while in neighbouring islands sugar-cane seedlings have been 
sucd'essfuUy raised, the several attempts made in Antigua 
have almost invariably turned out failures, very few fertile 
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seeds being, apparently, produced Carefully selected vrows 
from different varieties have produced only about twenty 
germinating seeds, and of these only four seedlings have been 
saved and planted out. This la the total result of many trials 
in (he island. 

Reviewing agriculture in the West Indies In 1902, the 
ofhcial Agricultural News states that solid succesa attended the 
efforts to establish industries other than sugar in some InraliLies, 
the progress made in onion cultivation standing out con- 
spicuously. Both Antigua and Montserrat were able to export 
considerable quanlilies of onions, and Dominica and Birbados 
made satisfactory starts in cultivation Cotton growing also 
showed substantial progress, a considerable acreage being under 
cultivation in Montserrat, St Lucia and Anligus At St 
Lucia, cotton was grown on 105 acres last year, the whole 
southern seaboard, about forty-five st^uare miles, being con- 
sidered excellent soil for cotton, where it can be grown at about 
one-fourth of the cost of sugar-cane 


TECHNICAL EDUCATION AT HOME AND 
ABROAD^ 

A NATION'S view of the expected outcome of Us system o^ 
education is frequently shown by the recurrence of a 
typical question Thus a Frenchman, when considering a young 
man's qualiRcation>i, will naturally ask. What examinations has 
he passed? A German will ask. What does he know? An 
Englishman will inquire, What kind of a fellow is he ? An 
American wil) ask, What can he do ? These varied questions 
reflect the form of education in vogue In them we see the 
French tendency to formalism, the German disposition to over- 
intellecluahse their schooL, (he English love of an all-around 
gentleman and the American fondne'.s for achievement. 

Since the close of the Franco- Prussian war, the development 
of Germany has been remarkable Hamburg has risen from the 
sixth largest port in Europe to nearly the firtt , German cottons 
are sold in Manchester, German steel in Shefheld and Leeds, 
German silks in Paris, and " Made in Germany" is a familiar 
mark to us. From [875 to 1S95, (he population increased from 
to 52,25o,cxJO. The working energy, during the 
same period, increased from twenty-five to more than fony-six 
million foot pounds daily, or about four times as fast os the 
population Between 1889 and 1896, the exports from Germany 
10 China increased 86 per cent ; to Japan 92 per cent The 
tonnage of German vessels trading with these countries has 
trebled since 1886 The number of (German steamers in 1871 
was one hundred and fifty , in 1897 this number had increased to 
eleven hundred and twenty-five During the same period, the 
tonnage increased from 82,000 to 900,000 That Germany has 
been successful in a commercial way during the past thirty years 
IS not to be denied Her success can be traced to her belief in 
the industrial value of scienliRc research and to her fostering 
care of the technical education of her people. 

From an examination of special industries, we can obtain a 
clearer idea of this influence. Consider the beet sugir induUry 
In 1840, 154 000' tons of beets were treated, yielding Sooo tons, 
or 5^ per cent, of raw sugar In 1899, with improved scientiRc 
processes, 12,000,000 tons were crushed, yielding l, 500,01:0 
tons, or 13 per cent, of raw sugar. This increase cf yield from 
54 to 13 per cent is the direct result of the work of technical 
men in control of the industry Nut only is Germany no longer 
dependent upon the West Indies for her sugar, but in one year 
she has sold Great Britain Rfty million dollars worth The 
manufacture of alcohol from potatoes is another lucrative Reid 
for German technologists. The cost has been reduced to about 
25 cents per gallon, and expeiiments are in progress to deter- 
mine Its efficiency as fuel on steamers The manufacture of 
ariiRcial indigo hy a chemical process was discovered in Ger- 
many in 1866 Le^s than forty workmen were then employed ; 
now more than six thousand men and a staff of one hundred and 
forty-eight scicntiRc cheinists are employed in the industry. 
The natural indigo is almost driven out of the market 1 hey 
ha>e also discovered a method for obtaining from steel processes 
ground slag which is used as a fertiliser ; a^ England, although 
she produces quite as much steel as Germany, has become a 
good customer for the article. Recently there came the dis- 

1 Abridged from a paper on the need of rechnital educaLion. by 
Prbf Vicior C Alderson, Dean of ihe Armour IniiKulo oT Ifrchnofogy, 
read before ihe Chicago Lilerary Club, October ao, iQca 
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covery, hy a chemist, named Giebler, of a process of hardening 
steel which makes it, it is said, 14 percent, stronger, 50ptr 
ccQt. lighter and one-third less costly tnan the Krupp or Harvey 
steel. Twenty-five years ago, the English and French makers 
of scientific Instruments of precision were far In advance of the 
German However, through the organisation of the Keichsan- 
stalt, an inslitution for original research and the standardising 
of inslrumenis, supported by the Government, Germany haa 
become (he manufacturer of the beAt scientific instruments in 
the world. The value of her exports in this line is nearly 
2,000,000 dollars, three times what it was fifteen years ago, and 
the work givc^ employment tn 15,000 people 

Ihe Germans are fully alive to the necessity of being wtlk 
prepared to engage in the stri^gle for industrial supremacy. 
Prince Bismarck once said ' The war of the future is the eco- 
nomic war, Ihe struggle for existence on a large scale May my 
successors always bear this in mind and take care that when ihe 
struggle comes we arc prepared for it " Bismarck's behest has 
been heeded. The Germans, by dint of long and thorough 
preparation, are ready for an economic war. For more than 
thirty years they have been preparing, and we can see in all 
directions the steps that have been taken to improve the tech- 
nical sides of education, so as to produce men who are capable of 
carrying Germany to the front in this industrial and commercial 
struggle The system of German technical schools comprises 
first a group of Technischen Hochschulen, silunied at the 
capi als of the (lerman Slates, like Lhos^ of Berlin, Dresden, 
Munich and Carlsruhe These are of the very highest grade, ad- 
mitting only students who have completed a Gymnasium or Real- 
schiile course of study. They have without exception developed 
gradually from mere trade or building schools Most of them 
were founded in the twenties and thirties of la^t century, and 
one — ihe Charloitenburg — was founded as early as 1799 These 
schools are all beaullfully housed, have superb equipments, and 
are doing a high grade uf professional engineering work Next 
below them in educalional rank c jmes a great number uf trade 
schools, like the Texiile School of Crefeld These trade schools 
are located at the centre of the industry to be benefited and are 
disiinclly utilitarian in character. Besides these, there are many 
continuation and manual training schools So numerous arc 
these specialised schools that a German can always find one in 
which he can learn the latest and best principles, devices and 
methods of any trade or profession he may desire to follow 
Add to all these the latest German innovaiion of commercial 
high schooU and colleges of commerce, then wonder, if you 
can, why German competition is so keen and why German trade 
and industry are reaching every market the world over The 
Germans have discovered that the secret of success in trade and 
industry depends upon education ; not upon the education of 
the library and cloister, but upon the educalion of the lalxiratory, 
the shop and the modern lecture room 

Contrast with this the condition of England 

In 1870, Great Britain, exclusive of her colonies, did one- 
quarter of the world’s^ buiiness, and, including her colonies, 
35 per cent In 1895, her share had fallen to 18 per cent , cr, 
including her colonies, to 31 per cent , showing that while she 
still held the lion’s share, that share was steadily diminishing 
From another point uf view, a similar tendency can be seen 
Between 1870 anrl 1895, British exportb increased only 13 per 
cent , while during the same period the exports of Russia in- 
creased 17 per cent , of P'rance 20 per cent , of Germany 42 
per cent., and of ihe United States 110 per cent., showing that 
England’s commercial advancement during this period was 
relatively the least of alb 

American tools and labour-saving devices are rapidly enter 
ing British workshops One firm recently expended 100,000 
dollars in new machinery, two thirds of which was of American 
make. In other branches of maDufacture, the American and 
Continental engineers have succeeded in introducing into 
England many articles which the English imagined, but a 
shore time ago, could not be made cheaper or better than in 
Great Britain, like electrical irachinery, locomotives, steel rails, 
sugar-producing machinery, and even stationary engines,, the 
pnde of the British engineering industry The year 1901 was 
noteworthy in that the output of steel in Great Britain fell 
behind that of the United Stales by 5,000,000 tons and behind 
that of Germany by more than a million tons The machine tool 
trade is also Cast becoming Americanised. In agricultural 
machinery, the United States is outstripping England with giant 
strides. In gas machinery, Continental orders are leldon^ 
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placed in Enf^land except for patented apparatus or by gas 
concerns controlled by British capital The National Physical 
Laboratory, the British institution corresponding to the Reichs^ 
anslalt of Germany and the U S National Bureau of Stan- 
dards, gets the absurdly snnall sum of 30,000 dollars per year, 
while the “beer money” appropriated to technical schools of 
the second and third rank amounted in 189S 9 to 4,152,000 
dollars and in 1899-1900 to 4,380,000 dollars 

That there is “something the matter" with English eco- 
nomics seems evident to an impartial observer Public opinion 
is slowly awakening to a realising sense ilial in some unseen 
manner England is being fed, clothed, reorganised and erlucaterl 
by foreigners Prominent Englislimen, whose wainings are 
sincere, arc trying to tell her that decline is at hand unless she 
adopts a sweeping reform in the whole content of her educational 
system, so as to bring it into close relationship with present-day 
necescitips. 

The Englishman learns slowly , he prefer^ to use methods 
formerly successful m spite of the fact that they are inapplicable 
to day , he is slow to disturb established tradition and can 
scarcely be made to believe that any new forces have entered 
into the struggle for industrial supremacy The rest of the 
world IS learning the value of lechnicnl training in its varied 
forms as a foundation for induslrml success, but ihe English still 
cling to their antiquated ideas England has not kept alive to 
the rct^uirements of the new scientific age inio which we are 
now being thrust ; she has not recognised the close connection 
(hat exists between science and industry , she is, as it were, 
using medi.a:val methods in modern industrial warfare . by 
neglecting the technical education of her people, she has faded 
10 tram her industrial army. This alone explains at once her 
own decadence and the advance of (iermany and the United 
States 

The educational status of England is far lower than many 
suppose We are pleased to juggle with the names Eton, Rugby, 
Oxtord and Cambridge, hut we mu'^t remember that tliese 
schools are only for the highest social classes and are maintained 
to educate the English gentleman of rank, not the plain tvery- 
day Englishman, and have little or no good influence upon 
industrial or commercial life Through ihcir graduates, who 
influence much of the editorial writing in London, they are 
seriously impeding the advance of correct ideas by their ultra 
conservatism and even ignorance of the scientific sjiint of the 
age The whole tiend of an Oxford or t amliritlge education is 
away from the masses The primary and grammai schools of 
England arc not only weak and inefficient, but are partly undent 
State and partly under religious control , public high schools, as 
iVmcricans know them, are non exislenl , the higher college and 
university training is mostly classical and out 01 harmony with 
modern necessities , technical educalum, which in (lennany and 
the United States must be jireccded by a good high-school course 
of study, fnlldWB m England a w'eak grammar school education 
Outside of her college prepATatory schools and her two 
universities, which reach only an exceedingly cniall fraction of 
her people, England provides educational faciluies which are 
utterly inadequate, both in character and extent, to the 
“normous needs of her people. To a certain extent, the view uf 
Ur Johnson still prevails that education is “ needed solely for 
the embelli'jhments of life and is useless foi ordinary vermin ” 

The temper of the British mind is against ‘scientific and 
technical progress Research work, which is really the guiding 
star for all^uman progreEs, is sndly neglected New ideas are 
imported from Germany and the United States , they seem 
unable to germinate on British soil London, which was the 
first city to be lighted by gas, is the lust to accent eleciricily 
Germany teaches England electrochemistry and the United 
States gives her lessons in electric traction. Low-grade 
technical schools, evening schools and polytechnics she has in 
abundance ; but they tram only the imitative, not the creative 
faculties England hates the specialist ; Germany glories m 
him England relies upon the practical man j Germany upon 
ihe technically trained man England exaltx the “ rule of 
thumb” method; Germany insists upon scientific accuracy 
England has no national system of education , Germany has a 
highly organised^ Government'Controlled system, England 
places her technical training next above a weak elementary 
education ; Germany, believing in specialised education, which 
must be concerted and not premature specialisation, places her 
technical training after a thorough general education. 

The race for Industrial supremacy is on ; the first three places 
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are undoubtedly held by England, Germany and the United 
Sialee, In view of the need of economic progres*!, u is not 
difficult to vee that the outcome of Ihc feeling of unrest which 
now pervades the educational world will be ibe enlargement of 
the sphere of technical education All ihe signs of the times 
point in this direction The trained Leclinical man i-. rapidly 
taking the place of the untrained man No nation can success- 
fully oppose this world wide movement When ihc philosophers, 
educators and economists have risen to a full comprehension of 
the meaning of the present world wide education il unrest, Lhey 
will see that the solution of their doubla and uiMcties lies in a 
fuller and more comprehensive develupmLnt of the sphere ol 
technical education 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

0\i iiKii -On Saluitlay last, Mr, II Brereton Baker, I K S , 
Balliot College, was eiccied to the Lees readership in Chem- 
istry, which had become vHcinl owing to Mr Vernon liar- 
court’s resignaiion Mr Baker came up to Balliol as a 
Brackenhuty scholar in iSSo, and took a ''first” in natural 
•jciencc in lS8j He was a pupil of Prof Dixon, at 

that time lecturer in chemistry at Ballml, and he also worked 
under Mr llarcourt at Christ Church On leaving Oxford, Mr 
Baker went 10 Dulwich, where he remained until last May, when 
he was appointed headmaster of the Allcjn’s School Ills 
election is naturally very popular, and Oxford will gladly 
welcome back one of her most distinguished chemista, parlicu- 
larly one who has shown that the duties of a schoolmaster are 
not incompatible wnh the carrying on of reseirch 

On Saturday , h ebruary 14, a meeting of 1 he resident members 
of the University who are mlercsted in the teiching of natural 
science will take place in the examinaiion schools to meet a 
deputation fiom the Association of I’lililic School Masters, con- 
••isiingofMr H B Baker, of Dulwich, Mr Hill, of Eton, Mr 
Sclaier, of Clnrlerhuuse, and Mr Shenstonc, of Clifiun The 
following proposals of llie association, respecting tliLrance 
scholarship examinations to ihe iiniversitits, will oe brought 
before the mccling -(i) That the science part of the cxamin- 
alion should consist of (u) a jiapei on elementary physics and 
chemistry fi r all candidates , (* 5 ) papers and practical work .n 
not more than four subjecis (i ) physics , (11 ) cheinistry , 
(ill ) botany and /oology , (iv ) geology. Of these subjects, 
candidates mii^t not otter more than two (2) That very marked 
excellence in one of the four advanced subjects should have due 
weight 

CaMniiiDor — Mi' 1 Mannors-Snuth, Downing', and Dr 
Murett Inns, King^’s, have been appointed additional demon- 
stialuis of aiialuni) 

Mr \V A Cunning'ton, Chri'it's, has bppii appointed to 
work at the University table in the Naples Zoological 
Station 

The Libr.iry Syndicate report that the cost uf pioviding 
suitable acrommodation ind Ciilalogues for the Alton 
I..ibrary, presented by Mr John Morley, will .iinount to innie 
than 7joo/ 

Dr MarAlister, Prof Woodhead and Dr Niitlall h.ivf* 
been appointed to represent the University at llic Hrussf I 
Congress of Hygiene and Demography, to I »' lit hi ne\ 
SeptiMiibcr 

The following have respectively been appointed elec Inis 
to the professorships named --C/ji niutiy. Dr 1 I horpe , 
Plumian of Asironomy, Mr \V 11 M i bri-itie, lim/omVj 
Dr T C Allbutt , Boinny, \ Sedgwick , Gculoi^'f, Dr 
S F Harnier , Jackion of Nutural Vh}io\iiphy Lord R i\ - 
leigh , Downing of Mt'rfrririe, Dr A Maralisfer , Afmcr- 
alogy, Prof J ) Thomson, Zooloi^y, Dr D MacAlister . 
Experimental Physics, Lord Rayleigh , MctUntitsm, Mr f) 
Reynolds, Physiology, Pi of G S Woodhead, Surgery, 
Dr A Macalister; Pathology, Ur. W H Gaskdl , Agri- 
culture, Dr W, Somerville 

Sir James Blyth, Bart., has been a-^pointed a member or 
the Bo.ird of Agricultural Studies 

Dr Victor Lebeuii, of the University of Montpellier, has 
been appointed director of the astronomical observatory at 
Besan^on, and Dr Marcel Im Boule to the profeBBorGhip of 
paixoniology at the Paris Natural History Museum. 
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The truilees of Ihe Michipiin College of Medicine and 
Surgery have eBtahllahed, the lirttish Medual foumal staiea, 
two new chairB in tropical discaHea with ihe object of prepaiinfr 
medical pracdtionera to deal with thnae afTeclions id the 
Philippines and in Cuba Dr. Robert S Linn and Dr. V. J. 
Hooper have been appointed to Che chain 

Tub fifth annual dinner of the A-ssociation of Old Students 
nf the Central Technical College will be held at the Trocadero 
Restaurant, Piccadilly Ciacus, on Friday, February 20 , at 
7.30 p m, Prof, W. C Unwin, F R S , president of the 
Association, will take the choir. Tickets (price 51 6 d ) can be 
obiamed on application to the hon secretary, Dr £ F 
Armstrong, 55 Granville Park, Lewisham^ S £ 

It is stated hy the Times (hat ihe announcements recently 
made that Rhodes scholars have been elected in South Africa 
and the United States are inaccurate The trustees have not yel 
awarded any scholarships It 11 hoped that (he scholars from 
the Cape Colony, Natal and Rhodesia may be elected in lime 
to go into residence in Oaford in October next and also Ihe first 
studenis from Germany, who are to be elected by the German 
Emperor, but the other schularahips will not commence before 
October, 1904 

The effort made to clear off the debt of 5000/ on Bristol 
University College has, we learn from the Times, been success- 
ful. Sir William II Wills and Sir Frederick Wills, M P , 
agreed to give 1000/ each, provided that three like donations 
could be secured In this the council of the college was not 
successful, but the offer was allowed In remain open on the 
understanding that the remaining yxnol should be raised in 
any sums during the year On the occasion of the recent 
University Colston dinner, it was announced that the 5000/ had 
been raised all but 500/ In the course of the evening, one nf 
ihe guests gave 250/, and since (hen 700/ has been received, 
the tnlal of 55^^ reached including a conlnbiiiion from 

the Hishop of the diocese, who presided at the dinner 

Thk Government of the United Provinces is, ihe Pioneer 
Mail understands, considering Ihe p^ossibdily of establishing a 
teaching university at Allahabad The evidence given before 
ihe recent Universities Commission showed that the higher 
learning is almost entirely negleclcd by the Indian Universities, 
all ihe energies of iheir professors beinf; taken up with pass 
work for the intermediate and B A examinations. The scheme 
which is being considered by the Local Government is that the 
Muir Central College should be strengthened and devoted to the 
higher branches of learning The inrermcHiale classes would be 
given up, and this work would be undertaken by a new college 
lo be created for the purpose in Allahabad wiih its own princi 
pal and its own professors Several new chairs would be added 
to ihc present college, and it would thus be able lo dcvole ils 
time to scholarship in the sense understood in Europe and to 
advanced work in science In a recent speech, the Agha Khan, 
president of (he Mohammedan educational conference, suggested 
that ten million rupees should be raised bjy voluntary subscrip- 
tion among the Mohammedan community 10 convert the 
Mohammedan Anglo Oriental College at Aligarh into a uni- 
versity. It seems clear fr^ m such facts as these that educational 
requirements are receiving great attention in India 


SOCIETIES AND ACADEMIES 
London. 

Chemical Society, January 21 Prof Emerson Reynolds, 
F R S , in the chair -- Ihe following papers were communi- 
cated — Researches on silicon compounds Part viii Inter- 
Lictions of silicophenylamide with thiocarbimides, by Prof 
Einerson Haynolda. SjJicophcnylamide readily combines 
with one or two molecules of the thiocarbimides to form 
Lr>sLallinc compounds, which dissertate into their generators 
at 100° C , it also reacts with thiocarbimides when heated 
in sealed Lubes, with the formation of silicodiphenylimide 
and a disubstituted thiocarbamide --On the relation between 
the absorption spectra and the chemical sttucture of cory- 
daline, berbenne and other alkaloids, by Drs. Dobbla and 
Laiidwr, It 19 shown that corydaline and tetrahydrober- 
benne, which are known to possess simtUr constitutions, 
give absorption spectra which differ in general absorption, 
but show no specific absorption differences. This is found 
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to be Che case generally for related alkaloids, and the authors 
suggest that such observations may occasionally be useful 
in deciding between possible formuls for an alkaloid. — 
Absorption spectra of laudanine and Inudanosiiie in relation 
tJ their chemical constitution, bv Drs. Dobblo and Laudar, 
An application of the results of the foregoing paper to these 
two alkaloids, which are shown to belong probably to the 
reduied berbprine gioup — Phenoryc/oheptene, by Dr 
Kipping and Mr Huntar. A description of the properties 
ot this hydrocarbon — ^The influence of molybdenum and 
tungsten triaxidf«i on the specihe rotations of /-lactic acid 
and potassium i-Inctale, by Dr Handwraon and Mr. 
Prantica. These oxides increase the specific rotations of 
/-lactic acid and of its potassium salt, probably as the result 
of the formailon of -sails of the tartar emetic type — Estim- 
ation of ethyl alcohol in essences and medicinal preparations, 
bv Dr 1 r Thorpe and Mr Holmea. Ihe mixture is 
diluted With water, saturated with sodium chloride and 
shaken out with light petroleum to remove volatile sub- 
stances other than alcohol , the latter remaining in the 
residue is estimated in the usual manner — Carbon monoxide 
as a product of combust Jon of the Bunsen burner, by Dr. 
Thorpe. \ laboratory burner consuming 6 cubic feet of 
(Old gas per hour under o (J5 inch pressure evolves 0.02a 
luhic fool of i arbon monOAide when burnt under a sand 
bath at silt h ,1 height that the inner cone just impinges on the 
n etal of the bath - 'the following papeis are (Jescnptive of 
lh( compounds nionlinned, and are not of general interest -- 
Derivatives of fl-resorcylic acid and of prolocatechuic acid, 
bv Dr W H PerHlRi jiin , and Mr 8ehlea«. — Synthesis 
of jV-efh\l-, iV-methyl- and N-benzyl-benziniinoethers, by 
Dr Landor - 'Ihe condensation of phenyl ethyl ketone with 
ben^aJai flophenonc and of acetophenone with benzalpro- 
piophenone, by Dr Aboil.— Synthesis of i 3 5 Lriphcnyl- 

2 4-ilinielhv Iry t/opentan( and of i 3 g-tnpheny l-2-meth\l 
t vc/fTJenlane, bv I)r Aboil. — Forrnalinn of Larhaznles) by the 
interaction of phenols, in the orlhokelonic foun, with ar\l- 
hydrazinrs, bv Prof Japp and Mr Maitland (i) Di- 
morphism of a-inelhylanhy drai f toneben/il (2) The oxida- 
non products of the methyl hornoinpues of anhy drfu rtone- 
benrii, by Prof Japp and Mr MIchio. —Action of hypo- 
broinitev nn amides, by Dr Lapworfh and Mr Nlcholla. 
— Derivatives of iiienlhyl cvano.ii etate, b} Messrs Bowack 
and Lapworth. — The mnuence of nitro-groups on the re- 
activity of halogen denv.itives nf ben^^ene, by Dr Lap- 
worth. A restalemenl of the vn w that the reactivity of 
the halogens in ort/10- and /lara-halogenated nitroben/'cnes 
IS due lo the assumption of the elenients of a molei ole of 
water by the nitro-gioup, with subsequent intraniolecul.n 
ihanges, leading to the production of a tautomeric form of 
ii mtrophenol wuth tin loss of a moletuK of a balmd n( irl 

LniNUiRC.li 

Geological Society, February 5 — Dr J Horne pre- 
sided — ^Mrs Dr Ogilv le Gordon gave a demonstration 
ol some of the results obtained bv her geological survey of 
the Fassa district in South Tyiol, made in 1000— iqoi. The 
leiture, which was entitled “The Laissa-Monzom Distrirt r 
Siinullnneous Duplex Crust Movements," was illustrated 
by Mrs Gordon's lantern views, geological maps and sec- 
tions, rock specimens and mineralogicnl slides In describing 
the succession of Tnasiic sti ata, Mrs Gordon pointed out twn 
disiincc advances made by her work (t) She had discovered 
the presence of Wengen-Cassian Marls with rharac tenslii 
fossils in the midst of the Middle Tnassic Limestones, where- 
.is hitherto these fossiliferous strata had been reported to be 
absent in Fassa The A\engen senes comprise bedded tuff^ 
and lavas, tufaceous grits, shales, and limestones like those 
111 Groden and Enneberg , the Cussian strata are chieflv 
marls and marly limestones (2) She had determined the 
presence of a definite band of fossiliferous marls and Crinoidal 
and Oolitic Limestones between the Lower and Middle Trias, 
as a constant member in all undisturbed sections. Hitherto 
these limestones had been described as a rarely present 
facies of the lower horizons of Middle IViassic Limestone'. 
The fossils collectfxl in them by Mrs, Gordon were examined 
by Dr. Broill, Munich Museum, and identified by him 
Upper Werfen (Lower Trias) or closely allied types The 
establishment of this definite passage-zone between Lower 
and Middle Tnas was an important addition to the geologv 
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of South Tyrol. Further, Jt corresponded to the horiron ol 
the “ Reichenhall Limestone " and the “ Myophuria Deds 
in North Tyrol, and probably also to the well-known 
" Roth '* horizon in the North German Irias. Throug^hout 
the Tertiary crust-movements in the Alps, this passage-zone 
had been the great crush-zone of the district It occurred 
m Fasaa below a massive development of cakareous rocks, 
.ind above an almost equal thakness of mixed deposits, t 
was, therefore, a well-marked “ critical " zone, within the 
earth's crust, interleaved between rock material presenting 
‘Strongly contrasted ph3 5ical characters One of the general 
results of the lecturer's detailed survey had been to prove 
that porphyrite sills and sheets had been intruded m Fassa 
into the local fault lines and planes of crust deformation 
\^hich developed during Middle and Late Tertiary Alpine 
movements After indicating on her geological map the 
LOinplete sequence of the igneous rocks which she had proved 
nl Monzoni (see Geological Magazine, July, iqo2), Mis 
Gordon proceeded to describe her results regarding cross-fold 
formation Several deformalional movriiieiits had aflected 
tins district In the first place, undiilatiuns directed east 
and west had formed a steep sou them lace and a 
long northern slope, the width cif ah undui.ition 

being about four and a half miles These had been 
deformed by oblique cross-folds, which developed along 
two directions, E N K , W S W and W N \V -1. S E , 
the E N E -W S \V diiection being the pimiipal axi*- 
□ f deformation During these “ Asta " movements the 
sleep south faces of the original plications were ovei thrust 
towards S.S E , or locally towards S S W , and the fir^l 
inrush of molten lock occurred into zones of n ust-altenu- 
iitinn and fracture Still laler another duplex diforni- 
ational system (the Judicarian) was superinduced upon the 
earlier; the principal axis was N N.E -h S W in direciion, 
but the leading N N il -S S VV. faults wire lut b\ N X W - 
S S E companion faults Horizontal differenti'il nuiv«- 
mints had occuired, and local thrusts and shear slips took 
place again, fragmenting the previous thrust-masses and 
Igneous intrusions Mrs Gordon showed by reference in 
her map that the most intense effects of cnist-deformalinn 
had been coeval with this aclvtinLed stage in the super- 
[losiiion of duplex deforniational systems upon the origin il 
and fundamental east-west undulations 'Ihe larger in- 
trusions of augUe porphyrite had passed into fault-planes 
which were associated with the advanced stages of nio\»- 
iiient A subsequent epoch of crust-adjustment and surfacc- 
prcisiun had ensued, ch-irac tensed by local subsidences 
l.dcing place preeminently along the previoU's crusl-frac- 
tures Local crumplings had then occiincd, chiefly aiound 
hrge masses of igneous rock or the larger defoimation frag- 
1111‘iUs of Tnassic lanicstone Small igneous mlerc alations 
ol highly differentiated rock iiiatenai accomji.inied these 
inthrows Mrs. Gordon’s intorpi elation of this reniiirkaMe 
''fries of cross-movement'; was based upon the principle of 
the simultaneous action of paired resultant stiains acting 
ilong N.E -S W and N W -S E. directions, the precise 
(Jireetivc angle varying in proportion as llie east-west or the 
niirth-south stresses due to crust-cornpression were the more 
powerful, and also in accordance with particular local modifl- 
c.itions of the regional strains 'Ihe address gave rise 'o 
prolonged discussion, in which Mi. Cadell, Mr Clough, 
Mr Cunningham-Craig, Mr Bailey and the chairman Iuok 
p II r 

Paris 

Academy of Sciences, bebruaiy 2, — M Albert (i.nulr) 
in the chair — Remarks by M Ph van Tlavhom on a 
nienioir " Sur les Ochnar^es ” — Conlribution to the history 
fossil man, by M Albert Qmudry. Most of the fossil 

mains of man date from the Glacial epoch, contemporarv 
'vith the reindeer and mammoth Rut there are a few fossil 
'^pi’ciinetiB which appear to be earlier than the Glacial epoch, 

■ ind to date from a warmer period of the Quaternary It 
bis been generally concluded that, as a result of the e\- 
bnsion of the Scandinavian glacie/s, the existing animals, 
including man, were driven south. The question of the 

of the men of the warmer period is more difficult 
Prnm a comparison of the dentition of a skull discovered at 
Mi’ntone, and dating from the latter period, with that of 
'be fossils of the Glacial period and of existing races, the 
i^MicluBion is drawn that these men were indigenous to the 
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southern regions, but as these results are ai rived at from 
the examinalion of a single specimen, furthn confirmation 
of this view is necessarj . — On the heart of tuberculous sub- 
jects, by MM Ch Bouchard and Balthaaard. A pre- 
liminary comparison of the hearts of healthy and tubercu- 
lous subjects appeared to show that in tuberculous males 
the heart is smallri than in healthy malos, whilst in 
tuberculous feniales the heart is very ne.irly noriml A 
more detailed itudj of these subjects showed, however, the 
influence of the stage of the disease and also the effect of 
predisposition Phe opinion which has often been cxjircssed, 
but never clearly denionslrnted, that smallness of the heart 
predisposes to tuberculosis is now confirmed by these 
observations — On the absorption of light in symnietrical 
crystalline bodies and in certain disyminetrical media, such 
as substances naturally isotropic, solid or fluid, affected by 
magnetism and submitted to its action, by M J 
Beuasinuaq. — On the lalrst comet, by M Porrotln. The 
Giacobmi comet is not identical with the Tcnipel-Swift 
comet, and js probably new — Approximate algebraic ex- 
pressions for transcendental, logarithmic and exponential 
Uinctions, by >f J A Normand. — On the viscosity in a 
vitreous medium, by M P Duhem. — On the polarisation 
of the X-rays, by M K Blondlot. All attempts made 
hitherto to produce pol insation of the X-rays have been 
without positive results, and the possibility of Iheii being 
ai tu.ilJv polarised on emission from ihe lube seemed worthy 
of examinalion The use of a small electric spark, similar 
to lh.it iilrcadv Used by the author in his nsearihes on the 
vdocilv of pro[iag.ition of the X-rays, as an analyser, showed 
that this view is in accordance with the farts observed, a 
bundle of X-rays has the Siime asymmelrv as a huntlle of 
polarised light rays Quaitz and sugar turn the plane of 
jjoldnsatiiin of the X-rays m the saim si nse as that of light, 
rotations iiji to .^o'-’ iuuing been obsi rved Ihe serondary 
X-rays, or S-ra\s, .ire ecjually polarised, active substances 
turn the plane ol polarisation in the tonlr.irv sense to that 
of light Ihe author regaids il as evtremely piohalile that 
magnetic rotation exists both for Ihe X-ra\ s and the 8-ra\s. 
and further experimenG upon this are in progress — Ihe 
peipetuHl s<',n‘tLiry informed the Academy of the death of 
M Rchouf, coi 1 pspondent in the set tion of chemistry — M 
I t'on Labb6 was elected a fn e ai ademician in thi plaLC cl 
the late M Dauiour ~ -Obsi rv alions of the comet 1903 u 
m idr* with the 3^ cm cqualonal of the Obsrrvatory of 
f.yons, by MM J Guillaume and Ci Lc Cadet.- Pro 
vi«;ional elements of the new Giarohim comet (igo'i u), by 
^I G Fayet. — Observations of the sun made at the Observ- 
atory of Lyons with the ih i m Brunner equatorial dunng 
the fourth quaiter of iqo2, by M J Guillaume. I be re- 
sults are summarised in three tables, giving the number of 
sun-spots, their distribution in latitude and the disinluilion 
nf the faculrC in l.Uitude - -On a rectilineal b.ind ol Jupiter, 
oblique abnormally to the equator, observed m Dcfembfr, 
1902, and Jann.iry, 1903, by M Amann. — On ^^uups of 
subsliUilions, by M G A Miller.- On active louples of 
permutations, by M D^su^ Andrd. (^n "lipping m lluids, 
by M. Hadamard.- On the reciprocal influence c'f twtj 
neighbouring osi dlatcirii the ihar.Jiler of the discnnlmu- 
itics, by M Marcel Brilloum. — New researthi., 011 the ex- 
pansion of nickel steel, by M ( E Guillaume fp ^52). 

-On the estei ificalion of ni.innite bv phosphnru ccid 
by M P Carrd. — On the signifintion of experiment's 
made m Ii.illoons on the respir ilory cxch.in^ --s, hy M J 
T|«aot. A criticism ot sonu results published by Si hrettter 
and Zuntz riio .author sees lu reason to doubt the 
aciuracy of the experimental results previou'.ly published by 
him, and summarises the conclusions to be arrived at fron^ 
Ihese experiments — Contribution tn (he moiphology of the 
ligaments .accessory to the teiiiporomaxillary aiticulation 
bv M J Chaine. — On the presence of ergastoplasmic form- 
ationi) in the follicular epithelium of birds, by Mile Marie 
Loyea. — Observations on the genesis of giant cells, by 
M V Babm. Besides simple cell division, budding occu- 
pies an important place in the growth of tissues, and a 
laige proportion of giant cells arc only modifications of these 
buds This view is -applied to tlie consideration of the growth 
of the placenta, giant tuberculous cell myxo-sarcoma, and 
other cases — The ratio of the weight of the liver to the 
tola! weight of the animal, by M E MauraL Except during 
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the earliest period of life, for the same animal species of 
different ages, the ratio of the weight of the liver to the 
surface remains constant. This constancy of ratio exists 
also for different varieties of the same species, although, as 
in the case of the dog, there may be considerable dilTerencrs 
of voiume. — Observations on Monas vulgansj by M P. A. 
Dans'OArdi — Mendel’^ law and the constant characters of 
hybrids, by M Hugo da Vriaa. — On the comparative struc- 
ture of the point of junction in grafted plants, by M Lucicn 
Danlali A study of Ihe point of union of the graft showed 
that even when the operation is made between plants as 
like as possible, and by the same process, the structure is 
essentially variable and is dependent on the mode of cica- 
trisation As a icBuIt of these differences of structure, the 
conduction of (he sap is modified more or Jess in each graft 
The great dilTerpnces observed explain the contradictory 
results obtained by different observers — On vegetation in 
atmospheres nth in carbon dioxide, by M. E Damousair. 
It was shown that the gases given off by earth and manure 
are favourable to vegetation, and further experiments proved 
that this result was due to (he influence of carbon dioxide 
alone The conclusion is drawn that plants may profit to 
a very high degree from the presence of a small excess of 
cjibonic acid in the atmoiiphere ■ — On the granitic rocks of 
the ntasiytf of Beni-Toufout, between El-Milia and Collo, 
Algeria, by M Pierre Tarmler. — The existence of the Upper 
Jurassic and the infra-Cretaceous in the Island of Crete, by 
M L Cayeua. — On the quantities of phosphorus contained 
in flour, by M Balland. 
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ELECTRIC RADIATION FROM WIRES. 
Electric Waves Being an Adams Prize Ess a/ m the I 
University of Cambridge By H M. Macdonald, 
M.A , F.K S , Fellow of Clare College Pp. xiii-f-200 
(Cambridge ■ University Press, 190J ) Price loj 

T he essay under review consists csseniially of two 
parts In one of them the author aims at a re- 
statement of electrodynamic theory in a manner which 
will avoid what he considers to be the difficulties of the 
existing dynamical expositions The other part contains 
new developments relating to the mode of piopagation of 
electric radiation, its emission and absorption by reson- 
ating wire circuits, and the dynamical laws of its diffrac- 
tion by obstacles 

In illustration of the power of the mathematn al 
analysis that is developed in the latter part, it may be 
mentioned that the gciier.il dynamical problem of diflTiac- 
lion at the edge of a perfectly conducting (/ e totally 
reflecting) prism is solved m a few pages at the end of 
the book (Appendix D) by a method which admits of 
extension to any transpaient or metallic piism the optical 
constcaiUs of which are known. The only case of diffrac- 
tion in which a rigorous dynamiCvil solution had been 
picviously obtained is that of the straight edge of a per- 
fectly conducting plate, whu h is the special case of a 
pi ism of vanishing angle , this had been reached through 
intricate analysis by Poincare and by Sommei feld, and 
the result is now often reproduced as a new departure 
in mathematical physics applied to problems in theo- 
retical optics The very elegant treatment in teinis of 
Bessel functions that is brought to bear by Mr Mac- 
donald will remind readers of a previous successful 
application of essentially the same analysis, namely lo 
the verification of Mr W U Niven's beautiful func- 
tional solution of the problem of electric distribution on 
the general type of conductor bounded by two mterscct- 
mg spheres, which was published some years ago in the 
Proceedings of the Mathematical Society Featuies of 
much interest are bound to arise in the theoretical 
character of the diffraction at the edge of a transparent 
or metallic prism of known index , it is to be hoped that 
the author will not be deterred by same inevitable com- 
plexity of computation from following out in detail this 
natural extension of his results, 

When disruptive electric disturbances take place m a 
material system, their energy is, in the ordinary course, 
dissipated by electric radiation into space, in so far as 
It IS not degraded into heat by resistance. That any 
other state of affairs could exist has not been hitherto 
contemplated, though it has been known by experience 
that an electric vibrating system like the rmg resonator 
of Hertz could go on oscillating for very many thousands 
of periods without much loss, The author claims that 
It 15 possible theoretically to ha^^e electric vibrating 
systems absolutely permanent, which would last for ever 
so far as radiation Is concerned , that if electric waves 
are introduced into a nearly complete wire circuit, and 
if the ends are then connected so as to Hnake the ' 
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circuit a complete ring, a portion of the wave-motion 
will settle down into a steady state in the circuit and 
run round and round for ever, assuming, of course, that 
the circuit is perfectly conducting , that as such waves can 
only enter through the ends, so the only way of dissipating 
them IS by cutting the circuit and allowing them to 
escape from the ends This, even if it is not valid for thick 
anchor rings, is certainly practically correct for ihin 
wires , and such systems m which electric oscillations are 
going oil thus radiate mainly from the ends or points of 
the wires The nature of the beam of radiation which 
issues fiom the end of a stiaight wire is here investigated 
theoretically, the form obtained for the wave-fronts 
around the end being Shown in be in close at cord with 
the observations of Biikcland and Sarasin. Fortified 
with this iheorelical analysis, we can form a more vivid 
and confident idea of how exposed metallic points like 
those of lightning conductors may gather up stray 
radiations in the siiriouiuling space, which may then be 
passed down around a system of properly attuned loops 
forming nearly closed circuits in the lower part of the 
wiie, in each of which a selected period can be intensified 
by lesonance and tapped off through a relay system into 
an approjjnatc lecorder , and we can even imagine lliat 
the diiecLion fiom which an incident train of disturbances 
comes may be estimated fiom the orientation of the 
plane ol the resonating loop which responds to il most 
intensely 

The whole theoretical discussion is founded ott, and in 
turn elucidates, an extension of the ancient electric 
dogma of the power of points into the new field of 
electric radiation Closed electric circuits can be placed 
in relation of radiation and absorption with the surround 
ing .other, after the manner of radiating atoms 111 tem- 
perature equilibrium, by narrow breaks or attached spikes 
The subject is far from being exhausted , for example, 
the more complex and probably far more difficult 
problem suggests itself to compare the radiation that 
must escape from a sharp bend in the wire carrying the 
waves with the radiation issuing from its open end. 
From the standpoint of present interests, the theoretical 
elucidation of the circumstances on which depend the 
free periods of resonators of the Hertz pattern formed of 
simple wire rings with or without knobs at the ends, to 
which close attention 19 also devoted m the book, is 
hardly as important as this other related question of the 
theoretical conditions governing the emission and absorp- 
tion of radiation from wire circuits and networks. 

The periods of free electric surging in the dielectric 
sheets of various forms of condensers are also discussed ; 
the correction for the open edge of a flat condenser 
is xletermined, expressed in the form that by adding a 
slip of certain breadth to the plates all round the edge 
\hc electric field between them may be taken as uniform 
right up to it The result Comes, of course, from appli- 
cation of the general principles of the mode of analysis 
Applied In acoustics by Helmholtz in 1859 to the 
Correction for the open ends of organ pipes 

As developed by our author, the key to the discussion 
of the oscillations and their free periods, in open wire 
circuits, Uts in the determination of the radiation from 
the end part of a straight wire when standing electric 
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waves are surging along its surface. This provides a 
knowledge of the ratio in which the distance of the open 
end from the nearest node falls short of half a wave ; 
and, the other successive nodes being practically equi- 
distant, it thus affords a knowledge of the free periods in 
terms of the length of the wire. Finite curvature of the 
wire does not sensibly affect things , this was elucidated 
very clearly by Pocklington in 1897/ and his analytical 
device for replacing the electrification and electric flow 
on the wire by a series of changing electric doublets situ- 
ated along it, the fields of disturbance of which are simply 
expressible, is here largely employed. Consider, in fact, 
a system of doublets of moment o- (m the magnetic 
sense) per unit length distributed along the length s of 
the wire ; they are equivalent to a current of intensity 
dtrldt^ a charge of hne-density —d^fdx^ and two point- 
charges - (Tj and -t-o-j at the ends, as the true current 
vanishes at the ends, tr must be constant there, and so 
will vanish too This kind of theory leads very directly, 
in § 67, to the character of the forced oscillation on the 
wire that is established by an impressed magnetic field in 
the surrounding region, which Is symmetrical and there- 
fore ranged in circles around the wire as axis. Each 
infinitesimal ring of impressed alternating magnetic force 
IS propagated out directly into wider rings until it meets 
the point of the wire under consideration, but tn addition 
It travels to the open end of the wire and thence down 
Its ength, the signs being such that the two parts cancel 
at the end , the amplitudes of these two interfering 
systems of rays of magnetic force are not attenuated 
with increase of the distance traversed, because each 
point of the wire is equidistant from all elements of 
the source. It is their interference that constitutes the 
standing waves on the wire We have here rings of 
magnetic disturbance radiated from the outside sourLCs, 
converging on the wire through its open end, and 
travelling down it , it would appear that the author’s 
restriction to symmetry may largely be dispensed with 
The conditions are now reversed, and a system of 
standing oscillations on the wire pouring out radiation 
into space is contemplated ; that occurs only through 
open ends, the oscillatory surging on the perfectly 
conducting wire elsewhere being capable of adjusting 
itself locally, like waves on a musical cord, without having 
to constrain any radiation If we know the dis- 
tribution of the radiation from the open end of a straight 
wire, over the infinite sphere, we can, by reversal of the 
motions and treating the infinite spherical surface as .1 
region of sources of disturbance, deduce by the previous 
analysis the positions of the nodes on the wire. In 
applying this method, the author considers (§ 78), for 
reasons not obvious, that an open end radiates uniformly 
over the hemisphere in front of it.* In the dis- 
cussion of the Hertzian wire resonator which follows, 
the two contiguous ends are taken to constitute a 
Hertzian oscillating doublet, and this determines the re- 

^ Prpc Camb Phil Soc In thb powerrul piper, the radUtion from a 
compleic circular wire comes in evidence, in n second order approximalion, 
through a very ili^ht dampiDg of the free o<icillaiionfi On the view above 
described, ihara should be no aach effect , yet, on the other hand, the 
clecinciUes can be separated to ihe two Sides of the ring 1 )/ nn electric 
field, and should surge hack in vibratory manner when released 

>It appears lhai ilie a^sumpijon of a considerably different law mould 
not much affect the result. 
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quired distribution of radiation at infinite distance ; the 
reversed radiation is supposed to affect the two ends in- 
dependently One feels more confidence here than in 
the previous case of a single end ; and the results are, in 
fact, in very close agreement with experimental measure- 
ments by Sarasin and de la Rive. The modification 
arising from arming the ends with small balls or plates is 
also gone into 

The author's verification of the known form of the 
wave-fronts near the open end of a wire, namely confocal 
paraboloids with focus at that end, also comes from the 
reversed motion as above. It appears that this result 
holds whatever be the distribution of the radiation over 
the infinite sphere, the magnetic force around the end 
being of the form A tan^^. The author adverts to the 
transverse wave-fronts travelling along the wire towards 
the end and finally bending round near the end into 
paraboloids as it is approached , the wave-front may be 
I considered as detained on the wire because the magnetic 
force is cyclic around the wire and could not be cyclic 
if the front escaped into free space In fact, the value of 
the magnetic force above given obviously satisfies this 
necessary condition, its circulation 2Trr sin ^ A tani^ 
being equal to 4TrAr along the wire and equal to zero 
along Its prolongation , the current in the wire near the 
end IS thus A^ We have, therefore, only to show that 
the characteristic equation of a magnetic field disposed 
in circles around the wire is satisfied , and this is so, for 
by the Amperean relation it leads to a longitudinal 
component Z of electric force proportional to which 
IS of the right form, being near the end practically 
which satisfies the equation -|-*-Z — o The 
transverse component of the electric force is similarly 
found to be proportional to -r UanJ^, thus the 
resultant force is in the direction bisecting the angle 
between r and the direction of the wire produced, and 
IS therefore tangential to parabolic wave-fionls as above 
stated, being wholly transverse close to the wire. 
There is some temptation to imagine the wings of the 
parabolic part as advancing towards each other and 
forming a narrow neck which is finally nipped through, 
the mam part of the front then going off as a plane 
sheet of radiation, while the other part retreats back 
into the wire and gives rise to a reflected wave, some- 
what in the manner described by Hertz (“ Electric 
Waves,’' p. 144) for the case of an oscillating doublet* 
For free oscillations on a wire with two ends, the 
radiation is, however, sideways 

The circumstance that the general features of some of 
the author's conclusions can be traced by simple reason- 
ing, as he himself indicates, does not, of course, detract 
from their value or novelty , it rather tends to confirm the 
validity of the powerful mathematical analysis to the 
I results of which they are a first approximation, and should 
' stimulate similar inquiry as regards the other part of his 
results. That this type of analysis is yet destined to 
point the way into the heart of other important problems 
in mathematical physics there can be no doubt , now 
that spherical and ellipsoidal forms have received such 

1 Mr Macdonald mrormi me that thii view la aupporled by the graph of 
Ills BCAond approximalion in f 77 
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abundaTit attention, it is much to have a method that 
can deal in comparative simplicity with ed^es and 
prisms and cones, 

The evidence is closing in more and more rigorously 
that the medium which transmits electrical and radian^ 
effects must either completely accompany matter in bulk 
in Its movements or else be entirely independent of 
such movements If we adopt the latter hypothesis, 
to which theoretical considerations strongly point, and 
we still consider the fcther to be something possessing 
translatory inertia, the natuVe of its kinetic energy will 
be entirely at our disposal as regards interpretation. 

The author's order of exposition, in the theoretical 
chapters of this book, first develops the equations for 
the free aether, in terms of a vector potential , these arc 
naturally purely vibrational , then the disturbance of 
electricity, which is really the exciting source of the 
phenomena, is introduced by adding the electric flux 

- 4 ir(z/, 7', Tu) to the expression c ^ j H)i which 

by these equations of propagation is equated to 
G, H) In other words, the elements of current 
are each of them introduced as a simple intrinsic pole of 
the vector potential, which in other respects obeys the 
purely vibrational equations for the :r*ther of empty 
space These equations, as solved by the Poisson 
analysis suitable for such cases, represent disturbances 
travelling out from the poles m the known manner of 
simple compact propagation, at any rate in all caseswhere 
the phenomena are periodic The electric' flux thus 
introduced is here named the convection current, pre- 
sumably because it is afterwards going to be considered 
as arising solely from the motion of electric charges or 
ions , in the analysis of Appendix C it is the motion of 
a volume density The significant rciuark now follows 
that 

“the assumption is implicitly involved that Maxwell's 
.vthcreal displacement current is independent of the 
motion of the Ltther, if there is such a motion " 

Does this mean that it belongs to the .ether, but yet 
IS disconnected from it so that it is left behind if the 
tether moves on ^ One is tempted to amend the last 
phrase and make it read, "therefore there is no such 
motion.’’ 

However this may be, practically it comes to the same 
thing; in*the next chapter, the .ethereal part of the 
total current is taken not to depend on the motion of 
the aether, but the convection current does depend on the 
motion of the matter. This leads, as is known, to 
Fresnel's formula for velocity of optical propagation in 
moving material media, and to the law of astronomical 
aberration of light ; and the author’s tiuium, above 
quoted, has postulated that it is not to affect 

the phenomena whether the sether moves or not 

The reluctance shown by the author to considering the 
aether as stationary in space is based mainly, it appears, on 
the ground that a field of magnetic force must be con- 
cerned with motion in the aether, so that if that medium 
were otherwise at rest, waves of radiation would be 
convected by a magnetic field. This is known not to be 
the case to any recognisable extent , and ifis here ex- 
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plained that the magnetic motions are only a part of the 
disturbance, there being other latent motions in the ^ethvr 
which may exactly compensate But, on the other hand, 
the objection is not essential , for magnetic energy may 
not be energy of simple translation, while if it is sn, the 
velocity need not be of detectable magnitude provided 
the inertia is sufficiently great And in the latter rase 
these other latent motions would surely be themselves 
magnetic This consideration points to relammg the 
roost precise and directly presentable scheme, until it is 
definitely proved to be too narrow 

In the body of the book, the mathematical analysis is 
developed from the foundation of the circuital laws of 
Amp^^re and Faraday, as translated into simple analytical 
form, and rendered self-consistent by the inlroducium 
of displacement currents, originally by Maxwell In 
Appendix C, these relations are fitted into a purely 
dynamical frame. They are derived from potential and 
kinetic energy functions 

’■-‘/'//(‘l’'-** O'' 

j |(V+ Vi + ZH,x,/^dzi 

but the other Maxwellian expression, more like ordinary 
kmctic energy, 

f j 

is considered to be unwarranted This must mean that 
the kinetic energy is distributed in the medium according 
to the first form of integral, and that the second, though 
it gives the right total amount throughout all spare, docs 
not express its correct distribution in space This is a 
question as to matter of fact. Not to press the point 
that the element of energy given by it is not essentially 
positive, the first specification might be thought to imply 
that (I^, G, II) can be expressed in leims of the local 
conditions alone , but the only formuhi for this vector 
that IS given is a volume integral depending on the state 
of the whole electric field One result of the change is, 
of course, that the Poyntmg vector for the flux of energy 
must be modified, so that near the vibrator the paths of 
rays would be altered ; when the waves become plane 
It does not matter 

If wc turn to the mathematically analogous (but 
physically diflTerent) hydrodynamic theory by way of illus- 
tration, the kinetic energy of a fluid containing vortex 
lines can be expressed in terms of the vorticity by a 
cognate integral involving the vortex distribution alone, 
and the behaviour of the vortexes might be deduced from 
It, abstraction being made altogether of the fluid in which 
they exist. So the phenomena of the electric currents 
would be developed with abstraction altogether of the 
iTther in which they subsist , except that, unforlunately, 
when the field is not steady, all the .ether has to be filled 
with fictitious xlhereal current which is not electric flux 
at all, or else all effects of true electric flux have to 
be considered as propagated in time. This is, in 
fact, the course of the actual historical development of 
the theoretical electrodynamics of ordinary steady 
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-electric ciurents in the hands of Ampere and his 
successors ; no mention need be made of the aether 
until electric radiation begins to play a sensible part^ 
either in the establishment of the field or in the 
’■draining ofT of its energy, or until motion of the electric 
charges is contemplated In the fatter case, it would 
appear that we have either to take the cCther to be at rest 
or to say with our author that it behaves as if it were so 

The analogy has here been drawn (which Mr. Mac- 
donald doubtless would not allow) between the analysis 
of the interactions of electric currents in an cCthcr which 
is intangible and that of vortical smoke'nngs in an 
atmosphere which is invisible In each case, one would 
try to avoid assuming unnecessary properties of thil 
meilium. And it is only fair to admit that the properties 
of electric currents have actually been discovered in this 
way, while without discussing the fluid we should hardly 
^nave made much progress with the more fugitive 
vortexes 

'I'he process of arriving at wider and wider points of 
view by successive stages of generalisation from an initial 
hypoihes.s is a familiar and fruitful one in theoretical 
physics , though in these latter times the logical and 
philosophical merits of the converse proces*) of discarding 
from our knowledge all colorable images or analogies, in 
favour of bare mathematical expression of the relations 
of the unknown quantities which are symbols for entities 
on which we do not wish to dogmatise at all — of 
which we, in fact, know intrinsically no more than we do 
about the most common objects around us— has also been 
amply enforced Yet in successful instances of this latter 
procedure, the retort seems open that the hypothesis 
or analogy has not been dispensed with until it has 
effectively disclosed of what type the said relations were 
to be It very likely arises from want of familiarity with 
Mr. Macdonald’s point of view that a doubt suggests 
itself as to whether we have not here a case, if not of 
r kicking away the ladder before the passenger has arrived 
at the top, at any rate of removing the supporting 
framework before the ties and struts of the permanent 
structure have become entirely consolidated. 

Much in these remarks has assumed a critical form, 
because after pointing out the excellences that can be 
-enjoyed by consulting the work itself, it would appear 
that a reviewer could do best service by discussing the 
matters that are not so clear. Other more detailed topics 
might be speciRed which require further consideration 
For instance, students of the modern subject of the 
relation of radiation to temperature would perhaps be 
puzzled by § 82, which professes to give a new proof of 
the Stefan-Boltzmann law ; the transformation of linear 
scale of the system sther plus matter, there employed, is 
a very templing one, but, unfortunately, the free periods 
do not seem to correspond. It may be put forwaM 
as a reasonable generalisation, subfect to only a 
few striking exceptions, that a book which can be 
acclaimed as free of discrepancies or obscurities 
IS also to a large extent free of new contributions 
to knowledge. In the present case, the obvious advances 
are so important that close attention to the work 
4hroughoat its whole range cannot safely be neglected. 

}. Larmor. 
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A STUDY IN ALPINE GEOLOGY. 

Das Sonnwendgehirge itn Unterinnthal. Ein Typus 
Alpinen Gehirgshaues. By Dr Franz Wahner. First 
part Pp. xii + 350; with 96 illustrations in the 
text, iq plates and map (Leipzig and Vienna . F 
Deuticke, 1903 ) Price 35 marks 

O F all the labour that has been expended on the 
fascinating problems of Alpine geology, none, 
perhaps, has been more fortunate in the manner of its 
presentation than the work under consideration A 
lucid style, fine large type' and a wealth of illustration 
contribute to the enjoyment of an interesting thesis 
The weight and bulk of the volume, however, con- 
stitute a drawback 

The limited area dealt with by the author comprises 
the Haidcrjoch, Rosan and the Sonnwendjoch , and 
the form.itions range from the Triassic Werfen beds 
to the UppiT Jurassic Aptychenkallc ; but it is with 
Ihe rocks about the middle of this series that he is 
mainly concerned These are ilassificd in the follow- 
ing, descending, order — Hornsteinkalk (upper Jura). 
Hornstein-lirrccie, Rndiolaricngcsteine, Rothcr Lias- 
kalk (VVeissrr RifTkalk, Obcr-rhalischcr Mcrgelkalk, 
Weisser RifTkalk (lower part)], Kossen beds 

It will be recognised at once that this is an abbre- 
viation of Pilcher's sequence The mjm mass of the 
Wcisser RifTkalk, which has all the characters of a 
true coral reef, has presented a difliculty to the author 
from the fact that he has found, in the lower parts, 
undoubted Rhietic fossils, and in other parts, which 
he considers are higher portions of the same group, 
Lias fossils have been discovered. 

“ We arc so accustomed to regard the term 
‘ Obercr Dachsteinkalk ' as applied to a RhiEtic rock 
th.it it does not seem wise to use it for a group 
which is in part Rha?tic, in part Liassic ” 

He therefore proposes " Weisser RifTkalk *' as a 
local term, suggestive of the salient character of the 
group 

Before presenting the results of his own researches, 
Dr Wahner devotes the first 78 pages to the discussion 
of the geological literature of the Sonnwend district 
Commencing with Uttinger in 1819, he passes in re- 
view practically all that has been written on the 
subject up to 1900 (in the preface he comments on 
Ampferrer's paper of 1902) On each paper he makes 
a few bnef explanatory or critical remarks, To Dr 
Diener, however, he allots some fifteen pages, occu- 
pied almost wholly in destructive criticism — “ a heap 
of errors," he says in one place; and he is so irritated 
by what he regards as Diener's incorrect observations 
and loose writing that he waxes ironical . " I regret 1 
cannot give any figure of this interesting spot," says 
Diener, which causes the author to remark, 

"The reader endeavours to keep calm; perhaps 
D. had no time to make a sketch — but, on second 
thoughts, a better view is, that what Diener desires 
(will) to see, nobody can draw " (p. 40). 

With much of the painstaking work of Pilcher, 
the author is in agreement, but he considers the 
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estimate of the number and thickness of the Lias 
and Jura deposits to be too great. In spite of 
Pilcher’s care in selecting* a traverse apparently free 
from complications, Wbhner contends that thrusting 
and over- folding have produced a repetition of the 
beds. 

In the chapter on stratigraphy, each member is 
dealt with in order. Incidentally, several points of 
interest are raised, such as the discovery in the 
Weisser Riffkalk of a true Coralline, to which the 
name Cheilosporites Tifolensis (Wahner) is assigned 
on account of its affinities with the modern Cheilo- 
sporum; there is also a doubtful Hydrozoan which 
more nearly resembles the Palaeozoic Stroma toporolds 
than the Upper Jurassic Ellipsachimas and 
Sphaeractinias, but is none the less morphologically 
nearest to the Triassic Spongiomorphid®. Calcareous 
algJE, hydrozoa and corals contribute to the up- 
building of the reefs, but Dr. Wahner finds the last- 
named organisms predominating 

The greatest interest attaches to the “ Radiolarien- 
gestcine " and the “ Honistem-Brecrie ” Dr 
Wahner, in common with his predecessors, had been 
accustomed to regard the structure of this area as 
being far simpler than he now finds it He de- 
monstrates a large amount of thrusting and folding 
('* Aufwolbung ”), the greater part of the movement 
having acted about the Hornstein-Breccie, the rocks 
above being comparatively little influenced. On all 
sides there are signs of pressure — brecciation, suture 
structure — and the term ‘‘ Druckbrcccien ” is sug- 
gested as an expansion of Brogger's “ Breccias in 
for this widespread occurrence The Hornstein- 
Breccie is proved to be a true " dislocation-breccia,” 
and to contain blocks both of older and younger 
rocks. 

In his anxiety to leave no doubt as to the tectonic 
origin of this breccia, the author appears to have 
somewhat laboured certain points that seemed to tell 
in his favour; for instance, he insists on the abyssal 
character of the over- and under-lying rocks because 
of the abundance of Radiolana in them, especially 
the occurrence of a few Nassellarian forms — an argu- 
ment that is not very safe, nor, in view of the other 
good evidence, is it very necessary. Again, the state- 
ment that" the cloudy centres of some calcite crystals in 
the more or less marmorised limestones represent the 
finest powder of the crushed rock may be quite 
correct; but the same thing may be observed in semi- 
crystalline limestones of various ages, which have 
suffered no such considerable crushing, though it 
is true that the crystals more often exclude the im- 
purities during their growth. 

The author and his supporters, the Gesellschaft 
t. fdrderung deutscher Wtssenschaft, Kunst, u 
Litef^tur in Bbhmen, may be congratulated on the 
production of an excellent piece of work. Thd con- 
tinuation will be looked for with interest; it is to be 
hoped that Dr. Wahner, in addition to the half- 
promised geological map, will also furnish a series 
of photomicrographs of the numerous rc^-sections 
he has examined. J. A. H. 
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SHERBOR/V’S INDEX ANIMALIUM. 

[ftdix Anirnaltuin nw Index nominum quae ab A.D. 
MDCCLViii ^^eneribus et speciebus animalium iniposiia 
suni Societatibus Rrudttorum adjuinintibus^ a Carolo 
Davies SAerborn confectus Sectio pnma^ a kaiendts 
Januartts MnccLViii usque ad finem Decembns mdccc, 
Caniabrtgiae E typo^raphiio Academno MDttcciI 
I vol Pp hx + 1195 (Cambridge University Press, 
1902 ) Price 25J net 

D arwin was so convinced of the pressing want of a 
dictionary of the names of plants that he devoted 
by his will a considerable sum of money to be employed 
m compiling such a work This gigantic task, winch 
was completed m 1B95 by Mr B Uaydon J.ickson, and 
published by the University of Oxford under the title of 
Index Kewensis,’' has been of enormous utility to 
working botanists It was obvious that our zoologists 
would not be content without a similar convenience in 
their branch of natural science, and in 1890, accordingly^ 
Mr C Davies Sherborn commenced his labours 
on the present work. His scheme foi its preparation 
was set out m a letter published m this journal (Nature, 
vol xlii p. 54, May 15, 1890) and in “La Fcuille des 
Jeunes Naiuralistes/' and suggestions for the improve- 
ment of the plan were at the same time invited from 
many working naturalists After these had been studied, 
the scope of the proposed “Index Animalium” was 
finally defined as follows — 

(1) To provide a complete list of all the generic and 
specific names that have been applied to animals since 
January i, 1758, when Linnci'us inaugurated the binomial 
system 

(2) To give, as far as possible, an exact date for every 
quotation of a name 

(3} To give a reference to every name sufficiently 
exact to be intelligible 10 the specialist and the layman, 
so that they may know where to look for it 

Mr. Sherborn commenced regular work on July i, 1890 
After two years, an unfortunate breakdown m health, 
which interrupted more than once his assiduous labours, 
caused him to lose altogether three years, so that the 
actual time spent on the preparation of the present 
.volume has been about eight years 

In 1892, the importance of the work was brought to the 
knowledge of the British Association, and a committee 
was appointed to assist its progress The late Sir 
William Flower was its chairman, and Dr Sclater, Dr 
Henry Woodward and Mr W. L Sclater were other 
members The committee has been reappointed every 
year, Dr Woodward succeeding Sir W. Flower as chair- 
man, and Dr F A. Bather becoming secretary when 
Mr. W. L Sclater went abroad. The British Association 
has consistently supported the finances of the com- 
mittee, and valuable contributions have been received 
from the Zoological Society of London and from the 
Government-grant fund of the Royal Society, Great 
assistance to the work has also been furnished by the 
permission of the authorities of the Natural Hislor/ 
Museum to find storage and cabinets for the MS. of the 
work in the library at South Kensington, where the 
author has carried on most of his labours 

In 1897^ in pursuance of a suggestion made by Dr. 
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Sclater, it was determined by the committee that in 
view of the long time that must elapse before the com- 
pletion of the whole work, it should be divided into 
three portions — the first to contain names given from 
the beginning of 1758 to the end of 1800, the second 
those given from iSoi to 1S50 inclusive, and the third 
those published in the Utter half of the last century. 
We have now, therefore, before us the first o these three 
portions, from 1758 to 1800 inclusive It is contained 
in one volume of 1195 closely printed pages, with about 
fifty-eif;ht names in each page. 

As the Clarendon Press had published the Index 
Kewensis," it was supposed that the University of 
Oxford would gladly undertake the present work, and the 
first offer of it was made to Oxford. It was found, how- 
ever, that such stringent terms were required there as 
could not be acceded to, and the sister University, being 
more liberally disposed, has thus obtained he honour 
of introducing to science the Index Zoologicus.” 


OVR BOOK SHELF. 

Vergletchendi chemische Phyuologte der niederen Ttere 
By Dr. Otto von Forth, Pnvaldocent and Assistant in 
the Chemico-physiological Institute of the University 
of Strassburg. Pp. xiv 670. (Jena Gustav Fischer, 
1902 ) Price 16 marks. 

Dr. Otto v. Furth has shown himself one of the 
ablest of the younger workers in the subject of chemical 
physiology, and he is already well known for his admir- 
able lesearches on the subject of muscle-plasma and 
the cheimtstry of the suprarenal capsules. He has 
also contributed to physiological journals several inter- 
esting papers on the chemistry of invertebrates, which 
he has investigated during a stay at the zoological station 
at Naples. During his residence there, he appears to 
have inhaled with the sea breezes the proper invertebrate 
atmosphere for the carrying into execution of the present 
ambitious volume Although the book is entitled the 
** Chemical Physiology of the Lower Animals,'^ it 
relates mainly to the invertebrates, and at the end of each 
chapter is a brief summary contrasting these with the 
Vertebrata. Vertebrate physiology is fairly fully treated in 
all text-books of human physiology, and so the book 
meets what was a distinct want Max Verworn, it is 
true, in his General Physiology” approaches the subject 
by the study of the cell and of simple organisms, but the 
ground covered by v Furth's book is quite distinct from 
this, 

The general scope of the book may be indicated by a 
brief enumeration of the subjects treated After a few 
general chapters on the chemistry of the compounds met 
with in the animal kingdom and on the chemical compo- 
sition of protoplasm, the first main heading is the blood, 
and this fluid in echinoderms, worms, molluscs, crus- 
taceans, insects and tunicates is described. Breathing, I 
nutniTon and excretion are then treated under similar | 
headings Then the various animal poisons, and special 
secretions like mucin, the ink of cephalopods, silk, wax, 
&C , are described. The skeletal tissues, the pigments 
and the muscular tissues form the subjects of Che next 
chapters, an^at the end is an account of the genital 
secretions, under which, iniir alia^ a description of Loeb’s 
experiments on artificial parthenogenesis is given. 

It may be a matter of surprise to many well-informed 
physiologists what a large mass of material existed in 
relation to what has been regarded as the comparatively 
'leglected subject of invertebrate physiology, and what 
nteresting reading it makes when collected into an 
organic whole. Another general reflection will be what 

NO. 1738, VOL. 67] 


a vast field for research is still open to fill up the gaps 
in our knowledge. 

The diligence the author has evinced in writing his 
book is beyond all praise His lists of bibliographical 
references will prove most useful to future students of 
ihis branch of science Unlike many of his countrymen, 
he has consulted, not only those papers which are written 
in his own language, but he has been cosmopolitan in his 
reading His aim, as just staled, has been an ambitious 
one, and we congratulate him most heartily on a decided 
success. 

Thermodynamique et Chttnte Lepons ildmentaites 

d Vtisage des Chtnnstes Par P Duhem. Pp ix 

-1-41)6 (Pans A. Hermann, 1902 ) Price i2r. 

The second law of thermodynamics has had a 
curious history It originated out of attempts to 
estimate the motive power of fire, it subsequently led 
to the notion of the thermodynamical potential, this in 
turn gave birth to the phase rule, and now it is in 
the domain of chemistry that the law obtains its most 
fertile applications Prof Duhem has already pub- 
lished a treatise in four volumes on thermodynamic 
chemistry, which has been reviewed in these columns 
(*' Traitd dldmentaire de M^canique chimique fondle 
sur le Thermodynamique " Pans, 1897-99), but a de- 
mand has arisen among chemists for a more elemen- 
tary treatise, assuming but little knowledge of mathe- 
matics. As the author points out, the philosopher, the 
inathematician, the physicist and the chemist — he 
'might have added the engineer — requiie separate 
treatises on thermodynamics. 

Prof. Duhem confines himself to “ three-day 
methods,’* that is, to methods formerly included in 
the syllabus of the first three days of the Cambridge 
Tripos — or, in other words, he uses neither calculus 
nor coordinate geometry, unless graphical repre- 
sentations arc regarded as implying coordinate geo- 
metry, After an elementary introduction to the 
properties of the thermodynamic potential, he con- 
siders the phase rule, the properties of invariant, 
Linivari.ant, bivariant and multivariant systems, the 
displacement of the equilibrium state for variations of 
temperature and pressure, the properties of perfect 
gases, and the dynamics of false equilibria and ex- 
plosions, The work appears to afford an excellent 
account of the large field of chemical investigation 
first started by Gibbs, Moutier and others which has 
led to such important results in the hands of van dcr 
VVaals, Dakhuis Roo/boom, van ’t Hoff, Saintc Claire 
Dcville, and a large army of still more recent workers 

G H. B 

Da^ Problem der geschlecht^bestunmtnden Ursacken By 
Dr, M von Lenhossdk, Professor of Anatomy in the 
University of Budapest Pp 99, 2 figs. (Jena Gustax 
Fischer, 1903, published 1903 ) Price 2 marks. 

Prof M von Lenhossek gives us an admirably clear 
and scientific deliverance on the much-discussed problem 
of the factors which determine the sex of offspring He 
takes account of most of the data ^nd most of the 
theories, and comes to the conclusion that the deter- 
mination IS in the hands of the maternal parent and 
that the decision is given prior to fertilisation He 
does not seem even to allow — what seems to us almost 
proved by the experiments of Yung and others — that the 
original bias may be altered in early stages of develop- 
ment. We adhere to the eclectic position that the de- 
termination of sex depends upon numerous variable 
factors, operative before, in and after fertilisation. The 
author's references to the literature on the subject are so 
numerous that we may point out the omission of any 
recognition of Starkweather, Hensen, Geddes and 
Thomson, Henneberg, Beard and Van Lint. J. A> T. 
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The Schoolmaster^ s Yearbook for 1903. A Reference 
Book of Secondary Education tn England and Wales. 
Pp lix + 351 + Part IJ. (unpaired) -1- ro; (London • 
Swan Sonnenschcm and Co , Ltd ). Price 5 j net 

This is the first annual issue of what is likely to prove 
a useful work of reference for schoolmasters It is 
divided into three parts, the first of which supplies 
general information concerning educational administra- 
tive authorities, educational associations, courses of 
training for teachers in secondary schools, and many 
similar subiects. The second part constitutes a directory 
of schoolmasters and others engaged in secondary 
education, while the third includes a number of miscel- 
laneous articles and reviews The first two sections will 
be useful to all who are interested in education, and if 
the editor adopts next year a larger numbei of ab- 
breviations and gives only the important particulars 
about governing bodies and educalionRl associations, he 
will increase considerably the value of the publication 
The third part seems out of place , the articles it includes 
are more suitable for an educational periodical than an 
annual of this kind The second part is an excellent 
first step towards the compilation of a register of 
teachers 

The Globe Geography Readers. By Vin^iMt T 
MurchiS Introductory. Pp inj Price is Junior 
Pp vi + 194 Price U- 4^ (London ' Mricinillaii 
and Co , Ltd , n)02 ) 

The plan of these books is sensible, and there is 
abundant evidence throughout that the author is 
intimately acquainted with the needs and limitations 
of young children The information to be gamed 
from the lessons is based upon observations and ex- 
periments of a kind which children can perform for 
themselves, and the conversational style will prove 
attractive to joung readers No lesson is over- 
burdened with facts, and the author has been success- 
ful in proceeding always from the known to the un- 
known We suspect that fathers the kind intro- 
duced in these books, and uncles with sound 
geographical knowledge and a keen desire to instruct 
their nephews on every possible occasion, are rare 
m real life It is n pity, too, that Mr. Miirch6 refers 
to volcanoes as “ mountains that bla/e and smoke," 
and says that " flames and smoke burst out from 
the crater ” The coloured plate of a volcano during 
an eruption shows a large number of volcanic bombs, 
though these products of an eruption arc really very 
rare. The abundant illustrations add much to Ihc value 
of what should prove to be two widely used books 

The Nature Student's Note Book Part i Nature 
Notes aod Diary By the Rev. Canon Steward, 
M A (Oxon ) Part li Tables for Classification 
of Plants, Animals and Insects in Full Detail By 
Alice E Mitchell Pp. 152. (Westminster : Archi- 
bald Constable and Co , Ltd ) 

The teacher already possessed of a good working 
knowledge of biology and other branches of science 
included in nature-study will find Canon Steward's 
monthly notes useful as a reminder of which plants 
and animals arc available for study at different times 
of the year; but the book is scarcely likely to be of 
much assistance to a non-scientinc teacher who 
wishes to become a student of nature, with a view 
to introduce his pupils to the same study. It is 
questionable, too, if the introduction of gardening 
instructions into the notes will serve any good educa- 
tional purpose. Miss Mitchell’s tables are a little too 
technical for nature-study, and some of her jlefinitions 
are not strictly accurate. ^ 
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LETTERS TO THE EDITOR. 

\Thi Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents Nr it her tan he undertake 
to return^ or to correspond with the witters of rejected 
manuscripts intended for this or any other part of Na I Use. 
No notice IS taken of anonymous communications ] 

The late Sir G G Stokes 

TiiR vulogy nE Stokns hy Loid Kplvin <_onlrihul«‘d lo 
your columns in (onus so .ippi opn.itplv siinplp, 1 (‘ulo^-y 
so sincere, ns we nil know, nnd more .nulhoril .itive lhan 
could be pronounred by nnyoiie else in the world, furnishes 
ail incident that must impress the minds of all Irue lovers 
of science It i^ not mv puipose to inlrudi where I li.ive 
/lO business, but I do feel most keenly Ihe slroni;^^ there 
is to English men of siieme to see that the hidden work of 
Stokes does* not remain any longer concealed There is 
not the least doubt that his greatness and true worth escaped 
the observation of conlemporanes oulsidc the cirile of ri'ul 
SLientific workers, and there has been one conspicuous 
occasion quite recently when the order of his merit has bun 
signally ignored 

About ten years ago the attenlion of Stokes was attracted 
to some work in which 1 was engaged, and this started a 
corre^ipondencc I had no previous personal acquaintance 
with him, and I am sure he had no previous scientific 
at quaintanco uith me, but nidwilhstanding this he imme- 
diatelv placed the vast powers of his mind at my disposal, 
and assisted me with encouragement and advice that from 
mv best friend would have been libtral in amount, whilst 
in value (lipy could have been equalled from no other source. 
'Ihe abundance, lucidity and punt tuality of his correspond- 
ent e Wire ama7)ng I have had <is many as ihree letters 
from him in one day, and on a particular occasion a tele- 
gram in addition, to say that he feared he had expressed 
himself in one of the letters with tcio much confidence. 1 
was naturally not a little pioud of this connection with a 
great m.^n, but if my pride had tended lo assume the form 
of vanity, that would have been frustrated by the discovery 
I was ever afterwards making of the apparently endless 
number of scientific workers who have received from Stokes 
the same unslinted help 

I wish, therefore, to express the hope that in any memoir 
of Stokes that is published there should be some attempt 
to gather ihe unostentatious testimony that would be go 
cheerfully given by those who are so much beholden to the 
great and good man who has passed from among 115 . It 
seems to me to be at the least ii duty to scientific history 
to help our posterity to see clearly that the order of Stokes’s 
merit as a man and a philosopher was that of Faraday 
and Newton C uemicus 


The Holy Shroud of Turin, 

In your issue of February 5 , Mr Worthington G- Smith 
says “ the painter was so intompelpnt to deceive that he 
made the two head-tops touch ” 1 here is some mistake 

here M Vignon''* reprodvictions of Signor Pia's photo- 
graphs show quite a large space — nearly equal to Ihe height 
of the head — between the two hrud-Lops I'Voni Mr Smltirs 
diagram I infer th.at he has mistaken one of the water- 
stain outlines for the head-lop of the back view figure If 
so, 1 do not wonder at his thinking the painter “ incompe- 
tent ” 

The hypothesis of a painted positive turned negative, to 
which most of your correspondents seem to incline, presents 
one difficulty which I have not ns yet seen noticed No one 
would paml a shaded positive by way of simulating a sup- 
posed soiling of the shroud by the presence of the body 
wilhm it , ihe intention must have been lo make a picture — 
lo represent a miraculous impression, perhaps, but still a 
pictorial one, else why a positive? Then, such a picture 
would naturally be shaded for a more or less side light, so 
that the originally light and now dark portions would be 
moie or less on one side of the various limbs and features, 
instead of tn their centres us they actually show on Ihiy 
shroud R. E Froude 

Gosport, February 8 
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The Principle of Activity end Le|frftnge*8 Eqiifttioni. 
Hotetion of a Rl^id Body. 

Thrrb are some people who understand by Newton's second 
law of motion nothing more than the three equation'i of motion 
foi a body which can be treateil as a particle, vie , w»j^ = X, 
■Ac. (qr rather ihe equivalent equations for impulsive forces) 
Such peoplcj however, would probably not seriously object to 
any dynamical truth whatsoever, from the conservation of 
'energy to the principle of varying action, being read into this 
law, if only he who does so would explain clearly his own in- 
terpretation of Newton’s statement. I, for one, am a little 
•curious to have stated fully the principle which justifies Mr 
Heaviside in hia letter in your issue of January 29 in deducing 
from the solitary equation 




■that I' 3 y Newton^ the force on jt, is the coefficient of 

It is a sufficient indication either of an incorrect premiss or 
•of bad logic, however obscure an argument may be, if the con- 
clnsion be wrong ; one does not readily see from Mr, Heaviside’s 
tetter how he could object to his method being applied directly 
to the motion of a rigid body with one point fixed, m which 
•case, as IS well known, taking 


it leads to a wrong expreasion for the external couple round the 
•axis of jT, vie, Ac^i instead of the correct one, Awj - (H - C)cBQar,i> 

W McF. Orr 

Rbyal College of Science, Dublin, February 2 

Prof, Ohr’S opening remarks perhaps indicate that the want 
<jf apprecjatini) of Nawton'a dynamics is even greater than I 
Bup(kiaed. authority for Newton is that stiff but thorough' 

f oing work, Thomson and Tait On comparison, I find that 
'rof. Orrs "some people” seem to overlook the vitally im- 
poffant third law, without which there could be no dynamics 
eeseniming the reality, and also the remarkable associated 
ichnlium "Si restimatur . enunciating the principle of^ 
•activity, which is of such universal and convenient application, 
both by pfaclrtnans and by some theorists In my short outline 
of Mie b^mning of the theory of Lagrange’s equations, my 
argument "by Newton” referred to the aclivity principle. 

^ The example of failure given by Prof Orr is remarkable 
m more than pne way If the three coordinates specified the 
config|uratiopi then the equations of motion would come out in 
the Way indicated. It is clear, therefore, from the failure that 
In the concrete example of a rotating rigid body, the coor- 
dinates employed, which are the time-integrals of the angular 
veloGiCies about three moving axes, are not proper Lagrangian 
coordinates within ihe meaning of the Act If we use coor- 
■dinaies which do fix the configuration (Thomson and Tait, 
-i 319), there is no failure 

But it is quite easy to avoid the usual complicated trigono- 
metrical work, and obtain the proper equations of motion by 
flawing for the motion of the axes. Thus, if a is the angular 
velocity, the angular momcnium is I 

■ = Aail-t-B^r^J + CrJik, 

and the torque is Us time differeniiant, that is, 

r=--Aajl + + i 

ai ~dt dt 

' Here i, J, k are unit vectors specifying the directions of the 
principal axes. They only vary by the rotation, so dXjdt = Vh\, 
Ac , and this makes 

T= AajfJo, - koj) -I- - Uij,) -i- CtfaflUg - Joj) -f- Aojl-I- 

= f|Aiii-a^a(B-C)[+J{. . } + k(.. \ 

This exhibits Euler's three well-known equations of motion 
found the three principal moving axes. 

In general, T = ^aMk, where M is a vectorial matrix (o^ 
linnr vector operator), fixed in the body. Then the momentum 
ns Ma, and the torque is 

j|('=Mk+M»=Mi + (V»M)B 

Thii allow, MIo be ipecified with reipeet to any aaes fixed 
ID the rutatlns body. Of course, the principal axes are the 
*gt^inay refer to my "Elec f a.J' vol. li.. p. 547, footnote, for I 
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details of a similar calculation relating to the torque (and aclivity 
thereof) produced in an colotropic dielectric under electric stress. 

The following concisely exhibits the necessity of allowing for 
variation of M, and how it is done in the general case of r* 
independent variables — Let T = 1 tMt = 4pv Then v is a 
"vector” or complex of n veincilies, and p = Mv is the 
corresponding momentum, whilst M is a symmetrical matrlx- 
By difTerentiation to /, 

T = v(Mt + 4Mv) = Pt (Hamilton), 
or 

T = t(p - iMv) = Pv (Lagrange) 

Here F is the force on the system, in the same sense as v is 
the velocity of the system For M substitute v[dM^I(Jx), to 
come to the usual forms by breaking up into H components 
But the above are more general, because M may vary inde- 
pendently of X. Aclivity should be the leading idea. 

Oliver Heavisidb 

InaeciB and Petal-leaB Flowers 

I WAS much interested by Mr. Rulman’s account of Prof 
Plateau’s experiments in the matter of insects’ visits to petal- 
less flowers in the issue of NAirnp for February 5 (p 319), 
wherein it is stated that Prof Plateau contends that insects 
" arc not attracted by the brilliant colours of the blossoms, 
but rather by the perception in some other way — probably 
by scent — that there is honey or pollen " 

It has not been my good fortune to read Prof. Plateau's 
own account of the experiments which led him to the above 
conclusion, but it certainly appears to me, from your corre- 
spondent’s summary, that he is g'encralismg from an observ- 
ation which has only a strictly limited application 

We are told that in the case of thirty poppies artificially 
deprived of their petals, as compared with seventy intact 
poppies, the average visits were as 4 5 is to a 4, the most 
sti iking- case instanced being- that of the Dipterous insect 
Melanosioma mellina, the visits of which were as 4 is to o. 

The experiment and its result does nol, to my mind, in tho 
least tend to boar out the theory it is advanced to support, 
though your correspondent gives the mrthod his approval 
1 do not wish to doubt the possibility of smell playing a 
part in attracting insects, but I certainly cannot see that 
the artificial renr.oval of the coloured petals proves that colour 
has no influence We are fond of attributing great intelli- 
gence and power of perception to the bee, and yet in this 
case the insect is not even given credit for being able to re- 
cognise what are known to it, from possibly long experience, 
as the essential parts of the flower ' Herause wc buy well 
adverti^^d goods, and still continue to buy them when their 
proved virtue renders advertisement a thing of the past, is 
it proof that the advertisement played no part in determin- 
ing qur choice^ The answer 15 obvious 

The greater number of inserts visiting the poppies shorn 
of their petals might easily be accounted for, especially in 
the case of the Diptcra, by the presence of some attractive 
substance in the sap exuded from the cut tissues, and prob- 
ably by the resulting greater accessibility 

As a contrast to this experiment I would mention that 
of Lord Avebury, which loses none of its significance through 
being described in a popular magazine (the London, Christ- 
mas number) Quantities of honey were taken and laid on 
glass slips, and a marked bee was trained to come to a 
certain spot for it The honey was supplied on slips of six 
different colours — blue, red, yellow, orange, green and white 
— and on one plain slip. Lord Avebury so arranged matters 
that the bee was persuaded to visit each and every slip 
before returning to the hive, the method being as follows ■ — 
Seven slips in a row on lawn ; the bee arrives and alights 
on (say) blue , it is allowed to remain for a few seconds and 
then driven off, the blue slip being withdrawn , it then goes 
to (say) white , after a few seconds at white the bee is again 
driven off. and goes to (say) yellow, the white slip being 
also withdrawn , after having visited all the slips in this 
way, and being at last deprived of every one, the bee goes 
back to the hive. 

During the bee's absence the glasses are replaced, but in 
different order, and on the insect's return it is again noted 
which slip receives first attention. 

Out of a hundred such complete rounds Lord Avebury 
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found his bee went to the blue glass first chirty-one times, 
and last only four times, while the plain glass came in for 
first notice only five times, and last twenty-four times. The 
other colours occupied intermediate positions in the bee's 
favour. 

Here we have a case of which the bee could not possibly 
have had previous experience, and where every precaution 
was taken to avoid any undue advantage of position, &c., 
heing’ given to any particular colour, with a result going far 
to prove that all other conditions being alike, colour does 
play an important part in deciding an insect's choice. 

I would suggest that the correct method of settling the 
question would be to cut away, not the petals, but the 
stamens, &c Then if insects continued to visit flowers so 
mutilated we should have grounds for thinking that petals 
exercise some attraction, or vice versd 

E. Ernest Lowe. 

Municipal Museum and Art Gallery, Plymouth, 

February 9 


Science and the Education Act of 1902 

In two letters to you last year, I drew the attention of scientific 
men and of others interested in the welfare of our country and 
empire to the inferior position which scienlihc studies continue 
to hold in the education of the youth of this country (see 
Nature, vol. Ixvi. pp 3^0, 459). One hoped that the 
Education Act of 1902 would do something to remedy present 
defects That hope, it is to be feared, is in a poor way of being 
realised, so fni as any inference can be drawn from the com- 
position of the "Education Commitiee" recently appointed by 
the Council of a county so near to the metropolis as Hertford- 
shire. The whole thing is little better than a jumble, the sort 
of thing one would expect from the manipulation of a county- 
direclory in a solicitor's office So little did the County 
Council appear from the newspaper report to realise the gravity 
of the task before them that they adopted bloc and without 
criticism the list prepared for them by the Clerk of the Peace, 
whose first-hand knowledge of education can only be at the best 
extremely limited’ The commiitec-list bristles with names of 
county respectability, including a noble earl, a few M.P ’s, a fair 
sprinkling of J. P.’s, and among the C.C.'s elected very few 
appear 10 have taken a degree at any university, while one 
solitary name appears as a representative of science in that of 
Sit John Evans, F. R S , who might have been a little more 
vigilant in this matter 

Outside the Council, we And the name of the Dean of St 
Albans, a scholarly, cleai-sighled, large minded man, an acquisi- 
tion to any commitiee , then the names of (he two classical 
head-masters of Haileybury and Berkhampstead, men of the 
type referred to in my previous letters {supra)^ who cannot be 
expected to appreciate the importance of scicnti6c education, 
but whose position in the educational world will give adventi- 
tioua value to iheir opinions among the rank and file of the 
educational ignoramuses In a list of some twenty-one, one 
solitary name, that of the young head-master of a not very 
imponant school in this neighbourhood, appears as a repre- 
sentative of science. It does not appear that a single repre- 
senlaUve of the Army or Navy or a single graduate in RCience 
or medicine Rnds a place on the commiLtee , and such men 
resident in the county as my neighbour (he principal of the 
Diocesan Training College (who is zealously engaged in 
attempting to train elementary teachers on scientific lines), or 
the ofhcial secretary of University College, or myself (with a 
record of more than a quarter of a century of public-school and 
scientific work) seem to have been the last people to be 
thought of, 

In the light of the above facts, can it be unfair to say that the 
cause of progressive education in the county of Herts has 
clrirted ? And if this can happen m a county so near London, 
what is likely to happen in the more remote counties, where 
provincial ideas prevail more strongly? Is it not time that the 
leading scientific soclelies, led by the Royal Society or by the 
British Association, should draw up a memorandum impressing 
upon the county and borough countils of the country the 
serious call made to them by the Education Act to do their 
best to strengthen the sinews of the intelleciual war, which 
{noUng voltns) ihU country must be prepared ip carry on? 
Had there been a single man of light and leading in the 
Cabinet, such instructions might have ^en included in the Act 
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or Us preamble as (o render such action unnecessary. But so- 
beclouded were the minds of our legislators in the long, dreary 
strife of bigotry and partisanship of last autumn that they seenv 
to have lost sight of higher intellectual issues altogether. Let 
us hope that in the great provincial centres such an important 
point as the due representation of scientific education on the 
educational committees will not be lost sight of A Irvinc.. 

Ilockerill, Bishop’s Slortford, February 6, 


RADIO-ACTIVITY OF ORDINARY MATERIALS. 

I T IS now well recognised that the air in any ordinary 
vessel possesses the power of conducting elec- 
tricity, although to a very slight extent It has been 
usual to refer to the effect as the *' spontaneous ionisa- 
tion ” of the air. This name suggests that the con- 
ductivity IS in some way an essential property of the 
air, just as the electrical conductivity of metals is in- 
separably connected with the nature of those bodies. 
Mr C. T R. Wilson, however, has found (Ptoc, Roy. 
Soc , vol Ixix p 277) that, when other gases are substi- 
tuted for air, the relative ionisations are jn nearly the 
same ratio as those which I observed for the same gasea 
under the action of Becquerel radiation (Phil Trans,, 
1901, p 507) Further, Mr. J. Patterson (Proc, Camb, 
Phil. Soc , vol xn p. 44) has found that, when a large 
vessel IS used, the amount of ionisation is not propor- 
tional to the pressure, but tends towards a limit, when 
further increase of pressure no longer affects it. This 
IS exactly the behaviour that might be expected if the 
effect was due to a feeble radio-nctivity of the walls of 
the vessel, the radiation being easily absorbed by the air. 

1 have recently carried out a series of experiments 
with a view to decide whether the nature of the walls of 
the vessel had any influence on the rate of discharge of 
a charged body inside it 

The various materials were made into cylinders, 
13 cm long and 3 4 cm. in diameter A central wire, 
charged, and connected with an electroscope, formed 
the leaking system The electroscope was exhausted, 
so as to avoid any leakage through the air in it, and, 
before each experiment, the insulation, which was of 
lead-glass tube, dried by the exhaustion of the vessel in 
presence of phosphoric anhydride, was tested No leak- 
age could be detected On admitting dried air, a smair 
leakage immediately set in, and its amount could be 
measured by timing the movement of the gold leaf over 
the scale division of a microscope with micrometer eye- 
piece focussed upon the leaf 

The leakage in scale divisions per hour, with various- 
niaterinls surrounding the charged wire, is given 


below — 

Tin foil ... 33 

Ditto, another sample 3 3 

Glass coated with phosphoric acid i 3 

Silver, chemically deposited on glass i h 

Zinr . . 13 

Lead .22 

Coppier (clean) 2 3 

Ditto, thoroughly oxidised , 1 7 

Platinum (various samplea) . 2 o, 2 g, 3 g 

Aluminium i 4 


It appears, then, that there are very marked dif- 
ferences in the rate of the leak, when different materials- 
constitute the walls of the vessel There can therefore- 
be little doubt that the greater part — if not the whole — 
of the observed ionisation of air is not spontaneous at 
all, but due to Becquerel rays from the vessel. 

It is, I think, interesting to find that the phenomena 
of radio-activity, which have generally been regarde<f 
as rare and exceptional, are really everywhere present. 

The rate of leak with various pieces of tin foil from 
the same stock was always the same, as nearly as the 
experiments could show — that is, to within about 6 per 
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cent. But, as may be seen in the table, a piece from 
another stock gave a diiTercnt amount of leakage. The 
same holds ^ood for platinum, one specimen tried being 
twice as active as another. It was found that ignition 
did not affect the radio-activity of a given specimen of 
platinum. 

In order to compare the activity of the substances 
mentioned above with that of uranium, a small crystal 
of uranium nitrate, measuring 12x4 mm, was 
cemented to the inside of one of the cylinders; the rate 
of leak due to it was found to be thirteen times that 
due to the most active cylinder of platinum The area of 
the uranium was only i/240th part that of the platinum^ 
so that its activity for an equal area would be no less 
than 3000 times greater. It is possible that the radio- 
activity of ordinary materials may be due to traces of 
the more active substances This would explain the 
vafrying activities of different samples of the same metal 
Only an infinitesimal proportion of radium would be 
required Radium is 100,000 times more active than 
uranium, and uranium 3000 times more active than the 
most active common material that I have experimented 
with. So that one part of radium in three hundred 
million would suffice to account for the observed effects 

R. J. SlUUTT. 


OYSTERS AND TYPHOID FEVER 

recent outbreaks of typhoid fever at Winchester 
and at Southampton have again directed public 
attention to the risk of typhoid infection due to the 
laying doivn of edible forms of shell-fish m sewage- 
polluted waters 

So long ago as 1895, in a report made by Dr 
Bulstrode to the Local Government Board, it was pointed 
out that few of the oyster layings, fattening beds or 
storage ponds round the English and Welsh coasts 
could be regarded as free from possible sewage contam- 
ination. In consec^uence of this report, ihc Local 
Government Board in 1899 introduced a Bill providing 
that the various county and borough councils should 
ascertain from time to time the sanitary conditions of the 
^ater layings and empowering these bodies to take action 
if sewage pollution were proved, This Bill, which dealt 
only with oysters, after having been read a second lime, 
was withdrawn. Apparently nothing has since been 
done, matters have been allowed to drift, and in conse- 
quence several outbreaks of disease have occurred, with 
loss of valuable lives, and an important industry is 
threatened with temporary rum 

In 19^1, the medical officer of health for Westminster 
reported on certain cases of typhoid fever seemingly due 
to contaminated cockles, from some of which a bacillus, 
having all the characters of the typhoid bacillus, was 
isolated at the Jenner Institute of Preventive Medicine. 

Dr. Nash, the medical officer of health for Southend 
on-Sea, reported upon the incidence of typhoid fever in 
that borough during 1901, and found that in no less than 
twenty-one out of thirty-seven cases of the disease there 
was a history of the eating of shell-fish (generally oysters 
and cockles) within a month of the onset of the disease, 
f.c. within the incubation period. From a report by Dr. 
Allan, medical officer of health for the City of West- 
minster, mussels also seem to be implicated 

Attacks of illness, aiiributable to the eating of shell- 
mh, in the Borough of Wandsworth and the City of 
Westminster having been brought to the notice of the 
Corporation of th^ City of London, the last-named body 
has taken action. The responsibility of the City Cor- 
poration in this matter is great, for not only are the 
majority of the cockles and many of the oysters impli- 
ated exposed for sale in the City, but the lormer shell- 
nan is mostly obtained and relaid within the City's 
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jurisdiction The City Corporation has therefore caused 
a number of samples to be bacterioscopically ex.-imined 
by Dr. Klein, and his reports show that a larger or 
smaller proportion of the samples examined from €i.fery 
district shows evidence of sewage contamination, and 
from certain cockles the typhoid bacillus has actually 
been isolated 

The question then arose as to dealing with an 
obviously infected and dangerous source of food supply 
Under the Public Health (London) Act 1891, it is pos- 
sible to obtain a justice’s order to destroy such un- 
wholesome food, but the necessary examination to 
establish the fact involves a lapse of several days, and 
before the results of such examination could be known, 
the whole quantity of the sample implicated would have 
been consumed. In the circumstances, the facts 
were reported to the Worshipful Company of Fish- 
mongers, which has extensive powers over the fishing 
industry throughout the country, and the Company’s 
inspiectors are now engaged 111 a survey of the various 
sites of the shell-fish fisheries and are taking steps to 
stop the sale of contaminated molluscs. 

It might have been thought that sea-water would be 
prejudicial to the typhoid bacillus, but such does not 
appear to be the case. The experrments of Dr Klein 
and of Prof. Boyce have shown that although the 
organism does not multiply, it retains its vitality in sea- 
water for at least three or four weeks. In the infected 
oyster it lives for two to three weeks or more, and even 
when washed in pure running sea-water, the infective 
properties ma^ be retained for several days. ' 

As regards cockles, these are “cooked" before con- 
sumption, and thorough cooking would be fatal to the 
typhoid bacillus Hut it seems that the “cooking” of 
cockles IS a very perfunctory process, and consists in 
simply plunging nets filled with the molluscs into boiling 
water, so that many might (and obviously do) escape the 
full action of the heat , actual boiling renders them 
tough and uneatable. 

Legislative enactments and periodical inspections are 
obviously necessary to protect the public from the risk 
of infection from sewage contaminated shell-fish, and 
should be welcomed by the merchants and their 
employes whose livelihood depends upon this important 
industry So far back as 1894, the value of the oysters 
alone landed by English dredgers in that year amounted 
1084,271/. R. T. Hewlett. 


MR. MARCONI AND THE POST OFFICE. 

'^HE fact that the message from the King to Presi- 
^ dent Roosevelt, in reply to the latter’s wireless 
telegram of greeting, had to be sent to America by 
cable occasioned at the time much comment and corre- 
spondence in the daily papers on the attitude of the 
Post Office towards Mr Marconi ; the subj'ect cropped 
up again last week on the return of Mr. Marconi to 
this country after his successful expedition to America 
There is some little difficulty in ascertaining the real 
state of the case, as two or three different explanations 
have been put forward in the papers, but the truth of 
the matter seems to be precisely what we stated in our 
notes columns four weeks ago In an interview with 
a representative of the Daily Exfrajs, Mr. Marconi 
’ ^ade the following statements — 

" Wo asked the Post Office authorities whether they 
would allow us to connect our station at Poldhu by wire 
with Mullion — at our own expense, mind you — but they re- 
fused absolutely and entirely ” 

" The message (that from the King) was not received at 
our offices until after Mullion Post Office had closed for 
(he night, and one cannot very well keep a King's message 
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lyin^ about for twelve hours* 1 think it would have been 
much more discourieoui to the King" to hftve kept his 
message waiting for a day than it was to send it by cable 

It seems, therefore, that the King, having sent his 
reply to the London olhce of the Wircle'^s Telegraph 
Company, the company could not send it on to Poldhu 
for transmission to America on account of tiic fact that 
it was impossible at niglit to wire from London to 
Poldhu . they were compelled, in consequence, to send 
the message by cable, the cable companies possessing 
the advantage of a direct tonncction between the Post 
Office lines and the shore ends of their cables. It is a 
similar connettion for which the Marconi Company 
asks and offers to pay, but which the Post Office de- 
clines to grant 

In these circumstances it is not surprising that Mr 
Marconi’s feelings lowards the Post Office arc rather 
bitter, and that lie proposes to m,ikc no further addi- 
tions to the Poldhu Station until the authorities have 
decided what they intend to do Me now proposes to 
go to Italy and build a huge st.itioii there, 
probably a I Rome, partly, no doubt, because, as he 
says, “Abroad 1 can get everything 1 want Here 
in England I can get nothing ’’ This is n little sweep- 
ing, for all England has not brim so backward in sup- 
portinf^ Mr. Marconi’s ciUei prise as the officials of the 
Post Office. The attitude of the Post Office, however, 
certainly seems inexcusable, and we do not see by what 
reasonable 'arguments it ran be supported It has beem 
urged that, until Mr Marcom has been able to convince 
a jury of Government officials and independent evperls 
that his system is capable of satisfying stringent tests 
of trustworthiness for a definite period under definite 
conditions, the. Post Office is fully justified m withhold- 
ing its recognition and support This argument seems 
to us unsound If the Post Office^ is not satisfied th.at 
Transatlantic' wireless telegraphy is tru«;tworthy, let 
It, by all means, send its own messages by cable; 
but IS this any reason why the man m the street — or the 
King — who wishes to benefit by any advantages in 
tariff or otherwise, which the Marconi Company may 
offer, and who is willing to run the risk of his message 
getting lost on the way, or read by Mr. Maskelyni‘ at 
PorthcLirnow^ should be denied the necessary facilities? 
Or is Jt any reason why the more enlightened Govern- 
ments of Canada and the United States should be 
penalised by having their messages delayed, as w^c sup- 
pose must now occur if they arrive by night? 

It seems to us that the correct thing for the Post 
Office to do is to grant the Wireless Telegraph Co 
the facilities for which it asks w'ithout delay, lest the 
Post Office be accused, with some justice, of blocking 
the progress of an enterprise of great promise Whether 
Transatlaptic wireless telegraphy will prove* of commer- 
cial value or not time will show, the shareholders may 
be relied upon to put an end to it sc50n enough if it 
neither pays nor gives prospect of paying Should it, 
as some sanguine people think, prove belter than the 
submarine cable, and ultimately supplant it, the cable 
companies will have to suffer that the world at large 
may gain ; it will not be the first time in history that 
the old order has given place to the new But none of 
these questions, commercial or technical, seems to us 
to be the concern of the Post Office, which should only 
desire to facilitate a new means of communication in , 
which, rightly or wrongly, a large portion of the', 
general public have considerable confidence. 

In the meantime, the development of wireless tele- 
graphy progresses rapidly in other directions, and 
especially in the direction in which we have always 
maintained it would be most serviceable, namely, in 
increasing the safety and relieving the mqnotony of 
travelling by sea. Reports are continually appearing ’ 
in the papers of ships communicating with one another, 
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or With the shore, for bome lime prior to their arrival. 
Reuter’s Agency has been experimenting in trans- 
mitting new's to ships, and last week the Minneapoh&, 
thirty-six hours before its arrival, ^vas put in possession 
of all the latest news, inuth to the s.itLsfaUion of the 
passengers Reuter's Agency, it is s.iid, looks forv\:ird 
to the time when iL will be .ihle to maint.iin a daily 
news service right across the Ailanta Ihe day is 
possibly not far distant when it will be possible for all 
ships to keep in constant t ommunicalion with land, 
and if this result is attained, wureles*! felegr.iphy will 
have stored a great and lasting success, but lo derive 
the gro.itest benefit from such an achievement in this, 
as in the Transatlantic service, tht* Post Office must 
cooperate and not oppose progress We trust someone 
will ask Mr Balfoui if il is the intention of the Govern- 
ment to bar all scientific progress 

Malthich; Solomon 

THE CONSTITUTION Oh THE NEW 
EDV CATION COMMITTEES, 

V ARIOUS applications have been made to the 
Board of Education foi suggestions with respect 
to the constitution of education committees under the 
new EduLaLion Act, and the framing of schemes for 
the purpose With a view Lo assist councils who have 
not as yet framed schemes for themselves and desire 
assistnnie, the Board of Edui ation issued on February 
12 a memorandum making suggestions as to the mam 
matters which should be provided for by the scheme 
The Acl Itself lays it down that every scheme shall 
provide for the appoiiUmi'iit by the couned of at least 
a majority of the comm i lice, and the persons so 
appointed shall be persons who are members of the 
council, unless, in the c.ise of a county, the council 
shall otherwfise determine, for the appointment by the 
council, on the nomination or n*( ominendation, where 
it appears desirable, of olher bodies (including associ- 
ations' of voluntary schools), or persons of experience 
m education, and of persons acquainted with the needs 
of the various kinds of schools in the area for which 
the touncil acts, for the inclusion of women, ns well 
as men, among the members of the committee, and 
for the appointment, if desirable, of members of school 
boards existing at the lime of the passing of the Edu- 
cation Act as members of the first committee. 

The memorandum referred to contains a model 
scheme, which goes .i long way towards elucidating 
what, in the opinion of the Boaid of Education, is to 
be understood exactly by the words “ nomination or 
recommendation "in the Act This part of the model 
scheme reads as follows — ^ 

Nominated member'?, one norninaled by each of the folIoW' 
ing bodies, e ^ — 

The council of the University of , 

Recommended members, one recommended by each of the 
following bodies, c — 

The Chamber of Commi-rce uf , 

The Agricultural Society of , 

The Association of , 

The Governing Body of tlie , 

An electing body consisting of 

Members appointed after ronsultalion with — 

The 

It is of great importance that the Board of Educa- 
tion appears to contemplate that the right of nomin- 
ation will belong to universities alone, while other 
associations and institutions can merely recommend 
persons for appointment by the council Moreover, the 
memorandum refers to the representation of the in- 
terests of University education, and as wc believe this 
is the first time in which the work of Universities has 
been mentioned as coming within the sphere of the Act, 
it is important to direct particular attention to this point. 
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part of the memorandum which interprets what is meant ^ 
by the words ** persons of experience in education and of 
persons acquainted with the needs of the various kinds 
of schools " The interests which are always to be 
represented either among the members appointed from 
the council or among members appointed from outside 
the council are thus enumerated : — University educa- 
tion ; the secondary education of boys and girls in its 
higher and lower grades; technical instruction and 
commercial and industrial educatioHp having special 
regard to the industries of a particular district; the 
haining of teachers; and elementary education in 
council schools and in voluntary schools. 

The Board of Education evidently docs not intend 
that the councils concerned with the appointment of 
education committees shall be allowed to lose sight 
of the needs of higher and secondary education. 
It is earnestly to be desired that men of science in all 
parts of the country will be willing to become members 
of these education committees, so that councils every- 
where may be kept informed as to whpt must be done^ 
if. as a nation, we are to make up the leeway in our 
educational affairs as compared with those of, say, 
Germany and the United States. 

NOTES. 

Tub Bakcnan lecture of the Royal Society on Thursday 
next, February a6, will be delivered by Mr C T Heycock, 
K R.S , and Mr F. H Neville, F R S , on “ Solid Solution 
and Chemical Transformation in the Bronzes " 

We regret to see the announcement that Mr F C Pen- 
rose, F.R S , died on Sunday last at the age of eighty-five 
From an obituary notice in the Times we learn that Mr Pen- 
rose was born at Bracebndge, near Lincoln, and, after four 
years at Bedford Grammai School, entered the foundation 
at Winchester College At Cambridge he was a senior 
optime in the Mathematical Tripos in iS|2, and for three 
years thereafter he held the appointment of Travelling 
Bachelor to the University. In 1851 he brought out, for the 
Society of Dilettanti, a work entitled “ The Principles of 
Athenian Architectqre, " of which a second edition has 
been published. In the following year he was appointed 
Surveyor of the Fabric of St. Paul's Cathedral, a post which 
he held until 1897. He published in iB6g “ A Method of 
Predicting Occultations of Stars and Solar Eclipses by 
Graphical Construction," of which a new edition was issued 
last year , and during 1S93 he contributed to the Trani- 
actions of the Royal Society a paper on the astronomical 
significance of the orientation of Greek temples, which wa? 
followed by a supplement on the same subject in 1897 His 
last work was an endeavour to determine the age of Stone- 
. henge by utilising the orientation theory combined with 
accurate measurement of the direction of the axis of the 
building It is rarely that the scientific and artistic tempera- 
ments are found so closely united in one man. His death 
IS a loss both to science and art, which will be widely felt 

At the Cambridge Philosophical Society on February 2, 
the president, Dr Baker, proposed from the chair, " That 
the Cambridge Philosophical Society desirea to express its 
sense of the great loss sustained by the University and (he 
Society in the death of Sir George Gabriel Stokes, to whom 
the Society was t^und by so many ties of obligation and 
reverence " This was seconded by Prof Thomson, and 
carried unanimously. The Society then adjourned, as a 
mark of resp^pt to Stoftes’s memory, 

At a conference of botanists of Vienna held on December 
190a, the organising committee was elected for the Inter- 
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in 1905. The officers of the committee are as follows — 
Honorary presidents * Dr. Guillaume de Hartel, Minister of 
Pubho Instruction; Dr Charles de Giovanelli, Minister uf 
Agriculture ; Prof. Edouard Suess. Presidents Prof. 
Richard de Wettstein and Prof. Jules Wiesner. Vice-presi- 
dents . Prof. Edouard Hackel and Prof. Hans Mollsch. 
General secretary * Dr Alexander Zahibruckner. Secre- 
taries . Dr. Charles Linsbauer and Dr. Frdd^ric Vierhapper. 
Treasurer . Dr. L6opolde de Porthelm. All communications 
concerning the congress should be addressed to the general 
secretary, Dr. A Zahibruckner, Vienne, 1 , Burgnng 7. 

The biennial Hunterian Oration was delivered on the 
afternoon of February 14 by Sir Henry Howse, president of 
'the Royal College of Science, in the theatre of the college 
!He devoted the greater part of his oration to interesting 
biographical incidents concerning John Hunter, who was. 
elected a fellow of the Royal Society in 1767, and appointed 
surgeon-extraordinary to the King in 1776. The collection 
^bf the objects in his museum was Hunter's chief interest 
through many years of his life, and at his death there were 
14,000 specimens in the museum, on which Hunter spent 
70,000! A banquet took place in the evening in the library 
of the college, at which the honorary fellowship of the 
college was conferred on Lord Roberts, who, in his reply, 
referred to the outbreaks of enteric fever at Bloemfontein 
and Kroonstad during the late war, and expressed his admir- 
ation for the way in which the medical officers managed to 
meet all emergencies with a minimum of appliances 

The Rumford Committee of the American Academy of 
Arts and Sciences has made the following grants in aid of 
investigations in light and heat — 250 dollars to Dr Ralph 
S. Minor, of Little Falls, N. Y., for a research on the dis- 
persion and absorption of substances for ultra-violet radi- 
ation , 100 dollars to Dr Sidney D. Townley, of Berkeley, 
CaL, for the construction of a stellar photometer of a type 
devised by Prof E. C Pickering and already in use in the 
study of the light of variable stars; 200 dollars to Prof 
Edwin B Frost, for the construction of a special lens for 
use in connection with the stellar spectrograph of the Yerkes 
Observatory to aid irl the study of the radial velocities of 
faint stars, 250 dollars to Profs E F. Nichols and G. F. 
Hull, of Dartmouth College, for their research on the re- 
lative motion of the earth and the ether , 300 dollars to 
Prof. G E Hale, of the Yerkes Observatory, for the pur- 
chase of a Rowland concave grating to be used in the photo- 
graphic study of the spectra of the brightest stars. 

At a meeting of the Royal Commission for the Exhibition 
of 1851, held on Februaiy lo, the Prince 0/ Wales waa 
unanimously elected president of the Commission in suc- 
cession to His Majesty the King, who had held that position 
since the year 1870 In taking the chair, the Prince of 
Wales remarked — " The history of the Commisslorv seems 
a somewhat curious one. Originally appointed merely to 
carry out the great Exhibition of 1B51, it was afterwards 
charged with the duty of disposing of the sum of 180,000/., 
the profit resulting from that Exhibition, a task which, in 
ordinary circumstances, might have been speedily com- 
pleted But the happy investment of the bulk of the money 
in the Kensington Gore estate gave the Commission a per- 
manent character. The acquisition of the estate and its 
subsequent great Increase in value has enabled the Com- 
^mlssioners to afford considerably more help in the promotion 
of science and the arts than could have been anticipated 
from the sum of money originally at their disposal. With- 
out going into detail, the Commissioners ore aware 'that 
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their body, by granting’ sltea for public institutions (in most 
cases gratuitously, In others on very liberal terms), by grants 
of money in aid of those institutions, and by scientific and 
educational scholarships administered by the Commission, 
have already carried out to a very large extent the trust ot 
their charter " 

Prof. H. G Serlbv, F.R S., has been elected a foreign 
correspondent of the Imperial Academy of Sciences, St. 
Petersburg. 

Prof Frederick W Putnam, curator of the Peabody 
Museum, has been awarded the Lucy Wharton Drexel medal 
of the Franklin Institute of Philadelphia for his work in 
American archsology. 

We learn from Science that Dr. W. A. Cannon has been 
appointed resident Investigator of the Desert Botanical 
Laboratory of the Carnegie Institution Mr Frederick V. 
CovilLe and Dr. D. T. MacDougal, of the advisory board 
of the laboratory, started on January 24 on a tour of in- 
spection of the region west of the Pecos River, in Texas, 
along the Mexican boundary, for the purpose of fixing upon 
a site for the laboratory- 

On Tuesday next, February 24, Sir William Abney will 
deliver the Hrst of a course of three lectures at the Royal 
Institution on “ Recent Advances in Photographic Science ” 
On February 26 Prof L C Miall begins a course of three 
lectures on "Insect Contrivances," and on Saturday, Feb- 
ruary 2S, Lord Rayleigh delivers the first of six lectures on 
" Light, its Origin and Nature " The Friday evening dis- 
course on February 27 will he delivered by Mr A Liebmann 
on "Perfumes, Natural and Artificial", on March 6 by 
Prof J G McKendrick, on " Studies in Experimental 
Phonetics and on March 13 by Prof Karl Pearson, on 
" Character Reading from External Signs " 

The Carnegie Institution has made a grant of four 
thousand dollars to the Yerkes Observatory, to be expended 
under the direction of Prof. George E. Hale, for certain re- 
searches in astronomy and astrophysics These will com- 
prise - — (i) A photographic investigation of stellar paral- 
laxes, (2) investigations in stellar photometry, (3) a detailed 
study of several hundred photographs of the sun, taken with 
the spectroheliograph at the Kenwood Observatory in the 
years 1B91 — 1896, (4) certain invesligations in solar and 
Stellar spectroscopy, to be undertaken by Prof Hale as soon 
as the new horizontal reflecting telescope, recently injured 
by fire, has been completed. 

The funeral of the late Mr James Glaisher, F.R S , at 
Shirley, neRr Croydon, on February 11, was attended by a 
representative gathering of scientific men, as well as by 
many personal friends Major MacMahon represented the 
Royal Society, and, on behalf of other societies and insti- 
tutions, there were present, among others, Mr. F. W. 
Dyson, chief assistant of the Royal Observatory, Greenwich , 
Sir Charles Wilson, chairman of the executive committee 
of the Palestine Exploration Fund ; Mr W. Ellis, late of 
the Royal Observatory ; Mr W Marriott, assistant secre- 
tary of the Royal Meteorological Society , Mr Baldwin 
Latham and Mr A H. Baynes. Among the floral tributes 
were wreaths from Mr. W. N, Shaw, Secretary to the 
Meteorological Council , the Palestine Exploration Fund, 
the Abronautical Society of Great Britain and the Aero- 
nautical Society of Germany 

The Eioile Beige states that an international exhibition 
will be opened at Ll^ge in April, 1905 The exhibition, 
which will include a scientifle section, is due'^to private | 
Initiative, but It has received the patronage ol King Leopold, | 
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and has been promised the support of the Belgian Govern- 
ment 

In their twelfth annual report, the committee of the 
Society for the Protection of Birds is able to announce 
a decided advance in the object for which it is striving 
The Wild Birds Protection Act of 1902 has considerably 
aided the Society’s efforts by making it lawful to confisicate 
the booty of offenders. The committee also notes with appro- 
bation the action of the Government of India in prohibiting 
the exportation of native birds’ skins, except for natural his- 
tory purposes- It cannot, of course, be hoped, observes the 
committee, that the action of a single Government will at 
once prevent ladies from wearing plumes in their hats, but it 
IS nevertheless a step in the right direction South America 
now appears to be one of the worst offenders in regard to 
bird-destruction, and it is, unfortunately, a region where 
there is, at present at all events, but little hope of repressive 
legislation being introduced While noticing that in this 
country the Church has done little or nothing to aid the 
crusade, the report announces with satisfaction that the 
periodical Press has all along been on the side of the move- 
ment " I he fact of this great unfailing support, and the 
steady growth of this Society, inspires a hope that even- 
tually the object which the first founders of the Society set 
before them thirteen years ago — namely, the suppression ol 
this destructive fashion and trade — may be attained " 

A PARAGRArH appeared a short time ago in the Times 
recording some of the ornithological results of Mr. 13 
Alexander's recent expedition to Fernando Po Mr Alex- 
ander reached the island last December, and proceeded to 
explore the highlands of its norlhern portion, ascending 
Cliirencc Peak, which was found to be wooded to a height 
of between 10,000 and 11,000 feet The novelties included 
in his bird-collection were described by himself at a meeting 
of the British Ornithologists’ Club held on January 21. and 
are briefly described in Bulletin No 44 of that body, Ihe 
collection comprises nearly 400 specimens, referable to some 
sixty-eight species, of which no less than thirty-three are 
described as new. Nor is this all, for two of the species are 
assigned to new genera, under the names of Urolais and 
Poliolais It is remarkable that the majority of the Fer- 
nando Po birds display little affinity to those of the adjacent 
West African lowlands, but are more nearly related to East 
African mountain types from Kilimanjaro and Mount Elgon. 
In addition to its peculiar birds, Fernando Po appears to 
possess a fauna and flora of great abundance and interest, 
the number of species of ferns at high altitudes being 
especially noticeable 

The Geneva correspondent of the Daily Mail states that 
Count Zeppelin has juat completed an automobile-launch 
which possesses the peculiarity of having its propellers in 
the air According to the inventor, the launch will be ol 
the greatest use in tropical lakes and rivers encumbered 
with aquatic plants, which, obstructing the screw, render 
an ordinary steam launch useless The launch Is extremely 
light, has a draught of only ten inches, and it skims the 
water at a late varying from fourteen to sixteen miles an 
hour 

We have received the first part of the new volume (vo! 
ill.) of the Journal of Hygiene, which contains several im- 
portant papers Dr Jordan discusses the kinds of bacteria 
and their variation In river water Dr Longcopc gives a 
study of the bacteriolytic action of human blood in disease, 
and Dr. Walker surveys the various factors in bacteriolytic 
action, from which he deduces the fact that the complement 
or addiment is a product of disintegration of leucocytes. 
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A NEW drug* laboratory ban, says the BriUsh Medtcal 
Journal, recpnlly been established in the ChemiLal Bureau 
at Washington, with the object of investigating adulter- 
ations, testing drugs and establishing uniformity in the 
standard of medical substances for future State and national 
legislation. The American Pharmaceutical Association has 
passed resolutions approving of the new bureau 

The Glamorgan Sea Fisheries Committee, having derided 
to conduct an independent inquiry into the allegations re- 
specting the pollution of Mumbles o}ster5, deputed Prof 
Herdinun to make the necessary investigations, and his re- 
port has now been published Samples of (he ousters and of 
the water were subjected to careful bacteriological invi"*!!- 
gation by Dr. Griffith, under Prof Herdman's direction, and 
the final conclusion arrived at was that the shore, the water 
and the oysters all gave evidence of being polluted with 
sewage Of the oyijtprs, some were much more polluted 
than others 

At the meeting of the Institution of Civil Engineers on 
February 10, Mr David Carnegie read a paper on the 
manufacture and efliciency of armour-piercing projectiles 
Ihe modern projectile is, he pointed out, composed of steel 
containing carbon, associated with one or more of the follow- 
ing metals — niikel, chromium, manganese and molyb- 
denum Typical proportions per cent, of elements other 
than iron in shells which are air-hardened are — carbon 
080, silicon 02, sulphur 004, phosphorus 0 04, manganese 
0 12, nickel 2 00 and chromiviin 2 00 In present-day 
methods of hardening, three mediums are used, viz water, 
oil and air, and the choice of the method used is determined 
by the composition of the material to be hardened Carbon 
steels are generally hardened in water, or partly in water 
and partly in oil , nickel steels m water, in oil, or in air 
under pressure , and steels having self-hardening properties 
by simply heating and allowing to cool in air 

Tiif passage in Mr Swinburne’s presidential address to 
the Institution of Electrical Engineers in which he irili- 
cised the prevailing notions of the meaning and definition of 
the term “ entropy " has given rise to an animated corre- 
spondence on the subject in the columns of the electrical and 
engineering papers, particularly in those of the Electncian 
No apology is needed for directing the attention of readers 
of Nature to a controversy in which such dislinguished men 
as Lord Kelvin, Sir Oliver Lodge, Prof Poincar^ and Prof 
Planck have taken part, as well as the original disputanls > 
— Mr Swinburne and Prof Perry The discussion does not 
seem to be ended yet, but we trust that when it is concluded 
Mr, Swinburne will not allow it to remain scattered in the 
columns of various journals, but will, as he himself has led 
us to hope, collect and republish the letters and articles. 
The collected statements of the views of so many authorities 
would be of great assistance to all students trying to grasp 
the full import of the second law of thermodynamics j 

The paper on high temperature electrochemistry read by 
Messrs R. S Dutton and J. E. Petavel before the Man- 
chester Section of the Institution of Electrical Engineers 
last November contains a most interesting and suggestive . 
account of electric furnace work The paper is divided 
into two parts, the first of which deals with the equipment 
of an experimental electrometallurgical laboratory. A de- 
scription of the apparatus available at Owens College is 
given , the authors are certainly to be congratulated on 
having the opportunity of working in a laboratory so well 
equipped as this Amongst other special apparatus may be 
noted a furnace capable of working with currents up to 
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inoo amperfs under pressures up tu 200 atmospheres. This 
furnace, which has been provided out of funds from the 
Government Grant Committee of the Royal Society, is in- 
tended to be used for research on the effect of gaseous 
pressure on high temperature chemical reactions The 
second part of the paper consists of notes on technical pro 
cesses, and in it the authors direct attention to the more 
important features of the various electric furnace processes 
in commercial operation at the present time 

Modern tendencies in the ulih^iation of power formed 
the subject of the address given by Prof J. J Flalher to 
the Engineering and Meihanical Science Section of (he 
AiTicrican Association for liic Advancement of Science In 
the first part of the address the question of the distribution 
ol power m workshops is considered, and the author deals 
at some length with the relative merits of electricity, com- 
pressed air and hydraulic pressure under various conditions 
In the latter part of the paper Prof Flather deals with 
some of the larger questions of power generation and trans- 
mission He points out that the competition between oil, 
gas and stermi rnginfs, and steam turbines is likely to lead 
to the further development and perfecting of each for the 
purposes for which it is specially suitable The paper con- 
tains some interesting d it 1 showing what has already 
been accomplished in the way of generating power by large 
gas engines and steam turbines 

T iir November issue of the Proceedings of the Phila 
dciphia Academy contains an important paper, by Mr. 
W. H Dali, on the American representatives of the bivalve 
group, Carditareac 

In the Februaiy number of the Irish Naturalist Prof G 
Wilson gives additional information with regard to the 
pioposed marine laboratory for Ulster, to which allusion 
was made m the January issue of that journal All ton- 
cerned are agreed as to the need of such an institution, 
especially in connection with the Irish sea-fishenes, and 
the one difficulty in the way is the acquisition of the neces- 
sary funds 

A notable addition to the British (Natural History) 
Museum is a fine specimen — skin and skeleton — of the great 
Indian rhinoceros (Rhinoceros unicornis), presented by 
H H the Maharajah of Kuch-Behar. The mounted skin 
IS placed for the present in the entrance hall, 

Oun German contemporary, Naturivissenschaitliche 
Wochenschrift. contains an illustrated article, by Dr. M 
von Linden, on Eimer’s theory of the evolution of colour- 
markings in animals. On this theory, it will be remem- 
bered, longitudinal striping js regarded as the first stage, 
from this spots are developed by a breaking-up process, and 
these again may coalesce to form vertical stripes. 

Some weeks ago we noticed an urtkle, by Prof C H. 
Eigcnmann, on the development of American eels, in which 
attention was called to the practice of giving separate 
specific names to the larval “ leptocephali " We have just 
received two papers on the life-history of American cels, 
issued in 1901 by the U.S Fish and Fishery Commission, 
one by Mr. Eigenmann and the other by Messrs Eigenmann 
and Kennedy. In the second of these it Is confessed that 
the practice of naming leptocephali is an anachronism, 
although It is considered permissible in rases where the 
adult form cannot be identified 

Dr. Camillo Bqsco contributes to the Ailt dei IJncei, 
xi. 12, a study of the cranium of a beaver of the Quaternary 
period, found m the gravels of Maspino, near Arezzo, and 
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now in the palaontological museum at Florence This 
skulJ was referred by Forsyth Major and Rutinieyer to 
Cantor fiber. It is much more closely related to the Euro- 
pean than to the Canadian beaver, parlicularly in the 
shape of the nasal parts, the z>g^omalic arches, the 
breadth of the frontal and nasal ref^ions, and iho pari- 
etal crests, it diffrrs, however, from both forms m the 
palate, which is much broader behind than before, the 
mcisora, which are broader, and the molars, which decrease 
rapidly in size from the first to the last, and on the surface 
of which the folds ol enamel are slightly sinuous At the 
same rime, the fact that the nasal bones have retained the 
same form and breadth during the geological intervals 
which have elapsed from the time of the Maspino beaver 
and the Pliocene specimen of Valdarno Supcriore affords an 
argument in favour of the spccilic separation of Cajytor fiber, 
L , from C canadensis, Kuhl 

M I- IIorn.FViGUK describes in the Journal de Physique 
for January some interesting results obtained by depositing 
thin films of metal on glass and other surfaces by kathodic 
rays in a bell glass receiver With deposits of pallndium 
the moisture of the breath was sufficient to break up the 
film, and the same was to a less degree the case wiih 
platinum. In the case of copper, crystals of oxide com- 
menced to form at the edges, and soon extended inwards, 
but the process was arrested before reaching the middle 
pari, which was the thinnest portion of the pelliculc An 
attempt was made, extending over seven days, to obtain 
a carbon filin, but the only deposit obtained was probably 
due to Ihe copper of the support Fhc electric resistance of 
a film of bismuth obtained by projection was found to be in- 
sensible to a magnetic field On the other hand, trans- 
parent laminte of iron, placed normally to the field of a 
Ruhmkorff coil, afforded a ready illustration of magneto- 
optic rotation. In connection with this work, M Ed van 
Aubel calls attention to the investigations of Wright, Kundt, 
Patterson and J J Thomson 

“ Factorisation of large numbers " is the subject of a 
paper read by Mr F J Vues, of Rotterdam, to the Amster- 
dam Academy of Sciences last jear The method which 
forms the starting-point of Mr Vaes's paper consists in 
the expression of the given number as the difference of two 
squares Taking, say, the number 513667, the next greater 
square is 717“, and he writes 513607 = 717“ — 422. Then he 
increases the first and second terms of the difference m 
succession by 2.717-I-1, 2717-1-3 , that is, 1435, 1437, 

M39 the results are thus 718“ - 1857, 719“ — 3294 

and when the second term is a perfect square, the factorisa- 
tion will be completed. However, the work may be 
shortened by observing that a perfect square cannot end in 
a, 3, 7 01 8, and further, the author gives a table of all the 
groups of four figures in which a square can end, by which 
further abbrevialion appears possible It is obvious that 
the process stops when the original number 2n+i is ex- 
pressed in the form (n+i)“ — n®, and if a square has not been 
obtained previously, the number will be kitown to be prime 

Referring to Dr. E. H. Barton's letter, published in our 
last issue, describing a simple sensitive fiame, Prof. W F, 
Barrett, F R.S , directs attention to a lecture delivered by 
him before the Royal Dublin Society on January 3, 1868, 
in which he thinks he used such a fiame to demonstrate the 
reflection and lefraction of sound 

The short nature-studies written by Prof L., C. Miall, 
F R S , and published under the title “ The rfistory of 
Aquatic Insects ” by Messrs. Macmillan and Co., Ltd , in 
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1895, have been issued m a cheaper fnrin .it 3^ 6d Advan- 
tage has been taken of the reissue to make a few emenda- 
tions and addilions In its new form the book will doubt- 
less spture a wide popularity in the rlasses foi n.Tlure-study 
v\hich are being instituted in many parts of the io\inlr> 

Mlssrs George Dell and Sons have published separ- 
ately, at net. under the title “ Web^trr’s Piclnri.d 

Dictionary," the three thousand or more illustrations in 
" Webster's International Dictionary of the English 
Language " The pictures have been clabsified and arranged 
according to subjects As w'as, perhaps, to have been ex- 
pected, a very large proportion of the figures illuslr.ite 
scientific subjects, and exceptional prominence snm^ to 
have been given to botanical and zoological terms 

A srrOND edition of " An Elementary Course of Infini- 
tesimal Calculus, " by Prof Horace I-amb, F R S , has 
been issued by the Cambridge University Press The book 
was first published m 1897. and a review of it appeared m 
Nail 111. for July 2S, 1898 In the new edition the book has 
been cnrefully revised, and several errors have been ror- 
rccled, principally in the examples A few paragraphs m 
(he lattir portion of the book, relating to infinite senes, 
have been amplified 

Thf seventh volume of The South-eastern NaluraJtst, br- 
ing the Transactions of the South-eastern Union of StienlifiL 
Societies for 1902, has been rcceivid. Amongst olhei 
interesting contents, the volume contains the presidential 
address, by Dr Jonathan Hulthinson, F K S , on leprosy 
111 the Middle Ages, and the following papers — Miss A L 
Smith, on inycorhiza, the root-fungus , Mr E R Hamsun, 
on eolithic flint implements, Prof G S Boulger, on the 
prebervation of our indigenous flora, Mr E A Martin, on 
the protection of plants , Mr bibert Saunders, on tin marine 
aquarium, without circulation or change of water, and Mr 
W, Whitaker, 1 '' R S , on Kentish wells and deep borings 
III the neighbourhood of Canterbury The repoit of this 
union of scientific societies, with which the publication 
begins, IS of a highly satisfactory character, and the record 
of the work accomplished, or now being done, by members 
of thi* .ilhliated societies shows a very creditable activity on 
the part of the union 

The International Oxy-Generalor Syndicate, Ltd., has 
submitted to us for examination a simple and convenient 
form of apparatus for the manufacture of oxygen, known 
as the " ' Ever Keadv ’ Portable Automatic Oxyg* n tienn- 
ator ” The apparatus consists ol a steel lube used as a 
relort, a spirit lamp for heating the retort, a purifying tank 
for washing and cooling the gas, an automatic iruvcllintj 
stage, a collapsible gas holder for sloring ihe gas, and all 
the necessary connccLions The whole ot the parts pack 
easily into a case of moderate Size, and there ire no com- 
plications to get out of order or to puzzle the novice The 
oxygen is obtained m the usual manner by heating a mixture 
□I potassium chlorate and manganese dioxide As a means 
of avoiding Ihe difficulties of procuring cylinders of com- 
pressed oxygen in out-of-the-way places, this generator 
^ould prove very useful, 

In the Proceedings of the American Academy of Arts and 
Sciences, vol xxxviii No 5, T W Richards has published a 
simple method of gas-analysia which requires only the simplest 
apparatus aod yet is capable of yielding results accurate enough 
for many ordinary purposes The actual measurement consists 
ID a determination of the pressure, the volume of the goa being 
kept constant. As an elementary exercise for students, the use 
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of BUch a simple apparatus possesses many advantages over the 
ordinary gas apparatus employed in practice 

The epidiascope, a new optical lantern, which we have 
examined at the London branch of Mr. Carl Zeiss, of Jena, 
is primarily intended for the projection on the screen of 
opaque bodies, such as Insects, coins, fossils, diagrams, &c., 
in their natural colours. It is equally serviceable for pro- 
jection of transparent objects, c.g lantern slides, and micro- 
scopic preparations can likewise be shown with considerable 
magnification The source of light is an arc-lamp of 30 
or so amperes, at the focus of a parabolic reflector , the 
light is either thrown upon, or transmitted through, the 
object by a system of condensers and mirrors. The Images 
are brilliant and well-defined In its primary capacity the 
lantern gives remarkably interesting results, the images, 
for inltance, of butterflies or coins being most realistic m 
appearance, owing, no doubt, to the fact that the shadows 
of the objects viewed are reproduced j'ust as in nature. 
Dark heat rays are trapped by a water tank, so that 
delicate biological specimens, and even living organisms, 
may be depicted on the screen A notable feature of the 
instrument is its convenience in manipulation, the change 
from opaque to transparent bodies taking but a few 
seconds. The object chamber is large, and objects are laid 
on a horizontal table without clamping Manuscripts and 
pictures so large as inches square can be shown, hence 
the instrument should be useful, not only to men of science, 
but for class lectures and educational purposes 

Wr have received the Proceeding of the University of 
Durham Philosophical Society, vol. u part 11 Amongst other 
papers is an interesting communication by Prof P. P Bedson 
on the gases enclosed in coal The gases enclosed in the 
various samples of coal or coal dust were obtained by heating 
weighed quantities of these in tubes connected to a Sprengel 
pump and heated usually to 100° C by means of boiling isater 
In addition to marsh gas, carbon dioxide, oxygen and nitrogen, 
evidence has been obtained of the occurrence of the higher 
hydrocarbons ethane and propane These latter are not evolved 
BO readily at ioo° C m vacuo os marsh gas, and a partial separ- 
ation of the hydrocarbons can be effected on the basis of this 
property. Another point of interest in the paper is the experi- 
ment ally established fact that coal, after removal from the mine, 
not only gives off some of its enclosed gases,’' but takes up 
the gases of the atmosphere and the oxygen more readily than 
the nitrogen 

Tub annual report for 1901 of the Smithsonian Institu- 
tion at Washington has reached us Although many details 
of interest are described in Prof. Langley’s report, most 
readers will turn with the greatest pleasure to the valuable 
appendix of nearly 600 pages This appendix is a suminary 
of the most interesting scientific work of the preceding 
year, presented in a form which will appeal, not to men of 
science alone, but to the intelligent general render. It con- 
tains fifty articles by men of science of many nationalities, 
most of them profusely and excellently illustrated. The first 
article gives a abort sketch of the history and work of the 
Smithsonian Institution, and this is followed by one by Mr. 
Abbot on some recent astronomical events Prof. Rucker's 
presidential address to the British Association at Glasgow 
IS reprinted, as well as a number of Royal Institution lec- 
tures Among these are that of Prof. Poynting on recent 
studies in gravitation, Prof. Dewar’s on solid hydrogen, 
Mr. Marconi’s on wireless telegraphy and Dr. Glazebrook’s 
on tha aims of the l^ational Physical Laboratory. Numerous 
other interesting contributions include that by Lord Kelvin 
on ether and gravitational matter through infinite space, 
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one by Prof J> J. Thomson on bodies smaller than atoms, 
and several by Prof. S P Langley — that which appeared 
first in Nature, on “ The Fire Walk Ceremony in Tahiti," 
IS one of them; while another shows the comparative effici- 
ency as dying machines of various large birds and artificial 
aeiodromes There are also papers on the utilisation of the 
sun’s energy, the Bogoslof volcanoes of Alaska, forest 
destruction, irrigation, pictures by prehistoric cave-dwellers 
in France, and one on the National Zoological Park at 
Washington by Mr Seton Thompson Several beautiful 
coloured plates add to the attractiveness of the volume 

The additions to the Zoological Society's Gardens during 
the past week include two Coquerel's Mouse Lemurs (Chiro- 
galeus coquereli) from Madagascar, a Mohr Gazelle 
(Gazella mohr) from North Africa, two Gould’s Monitors 
(Varanus goii/di), six Bearded Lizards {Amphibolurus har- 
ba(uj) from Australia, a Tamandua Anteater (Tamandua 
tetradactyla) from South America, deposited ; a Common 
Stoat (Musiela erminca), European, purchased 

CoRRFCTioN — In line nine from the end of Mr G W. 
Butler's letter in Nature of February la (p 344), omit the 
word of 


OUR ASTRONOMICAL COLUMN 

Observations of Comet 1903 a —M P Chofardet, ofthe 
Be8an5on Observatory, records in the Compics rendus for 
January 26 that on January 21 the apparent diameter of this 
comet was l' 5 and ils magmlude was about lo-ii , a small 
eccentric condensation towards the south was also observed. 
On January 24 the condensation was central, and a small 
stellar nucleus was seen 

Determinations oi Steuar RAniAi. Veiocities.— 
As a supplement to a previous note on the determinations of 
the radial velocilieis of the planels made at Meudon, M Dea- 
landrcs coniriLutes to No 4 (1903) of the Cow/Zw re /id ys iht 
results of Ihe delerminalions of the radial velocities of 
0 Aquilx, ^ Persei and tp Pcrsei, and he also describes the speclro- 
graph with which they were determined, together with the 
sources of error In which the determinations are subject 

In the case of 0 Aquilx (a while star of Pickering’s clasa 
viia.), where the hydrogen lines are broad and the meLallic 
lines fine, the magnesium line A 4481 was used. The resulU 
show a considerable variation in the velocity, and a mean 
period of about seventeen days wiih a shorter period of three 
days superimposed ; the star is a spectroscopic binary. 

The star ^ Persei has bright hydrogen lines which show 
central reversals, and the fine dark rever^la have been used in 
determining the velocity, which is variable. 

In 4^ Fersei, the hydrogen lines are bright and superimposed 
on very broad dark lines, and each shows several dark reversila 
some distance apart, exactly similar in appearance to those 
Been in Nova Persei and other temporary stais 

For the comparison spectrum in each case, a spark from poles 
containing iron and titanium was used. 

The Colour of the EcLirsEO Moon.— In a description 
of the phenomena observed during the lunar eclipse of October 
16, 1^2 {As/tonomtscAe NacAncA/en, No. 3845), Prof. E. E. 
Barnard comments on the various colours assumed by the 
eclipsed moon at different eclipses He says that the appear- 
ance of the lunar surface during the last eclipse woa by far the 
darkest he has yet observed, being of a dull coppery nd colour, 
whilst that of June li, 1881, was a beautiful bright cherry red, 
and suggests that this variation is probably due to the differences 
existing in the terrcbtrial atmospheric conditions during the 
various eclipses. 

Prof. Barnard further remarks that the dark coloration is 
not evenly distributed during an eclipie, for in the present case 
he obseivcd a dark smear running iiom east to west across the 
eclipsed moon, and he suggests that this phenomenon was 
probably doe to s( me local disluibance in our atmosphere at 
Ihe lime of the eclipse. 
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The curves for the two zones, 40^-60“ north and south, 
have, on the other hand, hardly any liltenrss to the sun-spul 
Liirve, but are made up of a srries of prominent maxima 
representing- special outbursts of proinincnfe activity 

Passinir to the curves corresponding to the next zones, 1 e 
(30°— 80° north and south, these indu ate prominent out- 
bursts lasting for a short period, showing that this legion 
of the sun is, as a rule, practically free from prominence 
activity, in the remaining zom s, 8o°-nri^ north and south, 
the variation is small, and is a faint ei lio of the condition of 
affairs in the neighbouring zone tu»°— So-' 

I he data regarding the magnetic phenomena which were 
employed were those brought together by Mr. William 



SOLAR fROUlNENCES Al^D TERRESTRIAL 
MAGNETISM 

S INCE the year 1871 the Italian astronomer, Prof. 

Tacchini, has been daily making spectroscopic observ- 
ations of the sun, noting the number, size anti position of 
the prominences visible on the solar limb A preliminary 
study of this very valuable homogeneous senes of 
data rendeied it possible to demonstrate that the 
variation of the frequency of occurrenc£ of these phenomena 
followed a very genornl law, the number waxing and waning 
At intervals of about eleven years, and synchronising with 
the variation of the number of spots on the sun's disc This 
result was pointed out some time ago in 
the pages of this Journal (vol Kvi. p 248). 

And it was there further stated that there 
were in addition subsidiary inn \i in a and 
minima supcrimpoacd on the mam eleven- 
year curve 

This preliminary study dealt with the 
prominences visible on the sun’s limn m 
tolQt and did not consider Iheir frequency 
in any particular part of it 

A subsequent analysis indnated, however, 
that by taking the solar limb to pieces, so 
to speak, and dealing with the individual 
parts of it, very interesting resulls inighl 
Accrue This work has recently been com- 
pleted, and it was found tkat the frequency 
of prominences varied nccording to the par- 
ticular solar latitude examined, and that 
the phenomena of terrestrial magnetism 
were very closely connected with these vari- 
ations 

In a recent communication to the Royal 
Society^ the comparison of these two classes 
of phenomena, as mentioned above, has 
been made in some detail, and the present 
Article gives a brief at count of the con- 
clusions derived from the inquiiy 

For the reduction of the prominence ob- 
•servations the limb of the sun was divided 
into parts ten degrees in length, corre- 
sponding with ten-degree zones of solar 
latitude north and soulhj and each zone 
was examined and discussed hy itself 
Further, the observations for every ibrrp 
months were, in the first instance, grouped 
together, and the percentage frequency for 
each of these periods was determined in- 
dividually 

In this way a sot of eighteen curves, nine 
for each heinuiphere, was made, ihowmg 
the variation from year to year of the per- 
centage frequency of prominence activity 
ill each ten-degreo zone* 

In the curves accompanying the present 
-article (Fig. i) the ttbove-uientioned set, 
except ihoso for 8o“— north and south, 
was grouped m pairs, thus representing 
the percentage frequency of prumincnres in 
each heiiin^pherc for zones of 20° of lati- 
tude, o°— 20°, 20°— 40°, &.C , since it was 
found that this leduilmn could be made 
without losing any of the charac teristu 
variations 

An exaniinalion of these curves shows 
that they difler very considerably one from 
the other as we proceed from the 
equatorial to the polar zones Generally speaking, the 
curves representing the variations for each of the zones, 
o°— 20° north and south, conform with the sun-spot curve , 
that is, the maxima and minima occur at about the epochs 1 
of sun-spot maxima and mmima Those for the two zone* 
ao°— 40°, In both hemispheres, conform also in the mam 10 
the general sun-spot curve, but in addition they display sub- 
Bidiary maxima or changes of curvature superimposed on 
the main curve 

1 "The ReUilon beivYcen Solar Prominencci and Terreitnnl Matfneiism " 
By Sir Noiman Loclyrer, K.C.B, F R.S , and William j S Lockyer, 
M Ai, Ph D , F R A S. (Received January 14, read Janliuy 29, 19U3 ) 
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Ellis, who very kindly brought the whole of them up to date 
for the pui poses of the present inquiry, 

I wo 1 lasses of mngnetu phenomena were dealt with, 
namely, the variations from year to year of the diurnal range 
of the decimation and horizontal force, and magnetic dis- 
turbances As regards the former, Mr Ellis has shown (hnt 
the curves indicating these variations are very similar to that 
of the general sun-spot curve, in fait, iho curves were found 
to be almost identical in all their smaller irregularities The 
second class of phenomena, namely, the magnetic disturb- 
ances, which are more irregular in occurrence, has been 
classified by Mr. Ellis into five groups, and tabulated by him 
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under five separutr subheads In this investigation onl) 
that rlasjs described as " gre.it ” has been used, since this 
group represented (he largest disturbances 

Mr Ellis, as already has been pointed out, has indicated 
the close resemblance between the sun-spot curve and that 
representing the variation of the magnetic elements, and 
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Fig a — Compariun ot curves represcnling verlBtions of magneiic declination, solar 

f trominencea (o'-ao* N and S.), and lun-spot areas (Continuous and broken veilical 
ines as in Fig i ) 


it has also been shown that the curves representing the per- 
centage frequency of prominences near the solar equalor 
conform in the mam to the gi^crol sun-spot curve 

There is, therefore, an apparent connection between 
phenomena occurring in the equatorial regions of the sun, 
the percentage frequency of prominences 
near the solar equator, sun-spots (which are ^ 

practically restricted to these zones), and 
the ordinary diurnal magnetic variation i* 

The accompanying set of curves (Fig 2) CROSSiN&S •• 

illustrates the great similarity between - *• 

those showing the frequency of promin- S 

ences in a zone about the equator (o°— 20° ^ ■ 

north and south) and the variations of the ^ 

mean daily range of magnetic declination; PHOMWtMCES 
for the sake of comparison, three other eo'-»o' »■ 
curves are added, showing (he variation of . 

the mean daily area of the sun-spots for PAoniMtNCCS 
the whole, and the two hemispheres of the 80 ' tar ur 
sun separately. ‘ . 



Leaving the variation of the diurnal range of the magnetic 
elements and turning our attention to the magnetic disturb- 
ances, it wjJ] be seen that if a comparison 0/ the curve repre- 
senting the number of days of the “ great " disturbances be 
made with those representing prominence frequency (Fig i), 
the former is as unlike the curves representing the promin- 
ence frequency about the solar equalor as 

1900 0 poles, in fact, the 

polar prominence outbursts and great mag- 
netic disturbances occur almost simul- 
laneously 

The peculiar form and general suTularity 
of the curves ran be best seen from the 
acronpanying illustration (big 3) In the 
figure comparison is made between the 
epochs ot the crossing of the known and 
unknown lines observed in sun-spol spectra, 
the percentage frequency of prominences 
about the solar poles and Lllis's “ great ” 
magnetic disturbances 

'Iwo turves representative of promin- 
ence frequrnev are given, one to indicate 
the abrupt nature of the curves represent- 
ing the frequency in a zone near the pole 
10 degrees in width (in this case bo°"7o° 
north), and the second (o illustrate polar 
action as a whole , this latter was obtained 
by making a summation of prominence 
frequency for the two zones 60°-- 90° north 
and south 

The simultaneous occurrence of the 
mavima suggests that, when the promin- 
ence action takes place at the polar regions 
of the sun, one effect on the earth is that 
we experience our greatest magnetic dis- 
turbances 

Mr. Ellis has previously stated that un- 
usual magnetic disturbance is frequent 
about epochs of sun-spot nia\imum The 
present inquiry indicates that not only do 
^^9000 these " great ” disturbances occur at the 

jecHnation, aolar same time as the polar prominences, but 

d broken veilical the spectroscopic observations of sun-spots 
show that they lake place not only " about ’’ 
the times of spot maximum, as stated by 
Mr Ellis, but when the sun-spot curve is approaching u 
maximum and at the dates of the widened line crossings, 
when the curve representing the “ unknown ” lines Is on 
the rise, and crosses the “ known ” line which is descend- 
ing At the other epoch of "crossing," 1 c. when the 
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1 In icfcrrin^ Lo ihc curve rcprcMnung the vjr a 
t tin uf ihe mean d tily areaj) of sun-spots, it may be 
noted ihai this la obiaincd by combinini; the mean 
daily areas of boiU hemisyhcres of iha sun A closer 
anAfysis showa, however, ihat this variation is noi ihe 
ume Tor both hemispheres Fr^ m the year iB6a, 
when such a division uf the sun's disc can be easily 
Inviisugaied, the northern hemisphere nboui the iinie 
of the two last maaima, displayed double inaiima 
ocrurrine in the years iBdi and iBSi, and In the years 
1B98 ana iBg^ Abjuiiha lime of the maximum cf 
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Fic 1 — CumpariBon showing days of "great" inagneiic diaiuibance, polar piominences, 
and crossings of widened lines (The continuous and broken vertical lines as in Fig ■ ) 


1B70 this duplicity 11 not so marked, alihough when 

cu 111 pared wit n the curve for the southern hemisphere for this period, there 
Is a ilight indication of k subsidiary crest in 1671 In the case of the 
curve representing the mean spotted area for the loulhcrn hemisphere alone, 
at all the three epochs of masunum, the curves nre single-created ana 
indicate nharply defined maxims in the years 1S70, 1883 and 1693 

From the above it will be seen, therc/ore, that the nctiisl epochs of sun- 
spot maxima, as dalcrmined from the northern arfU uuihern hemispheres 
respeciively, are not the sarae, and in dealing with the curve representing 
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curve showing the " known " lines is on the rise and the 
" unknown " is falling, there is practically no " great " 
magnetic disturbance recorded 

this variaUon for the whole hemisphere, this fact should bo borne in miud- 
It may further be noted that the epochs of minima may be practically 
eoDsldercd the soma for both hemiipliere^ 
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This apparently close connection between solar promin- 
ences and mag'netic storms perhaps explains wliy it is that 
the latter sometimes take plaee when there are no spots, 
or no very large spots on the solar surface 'thus, for 
instance, there may be proininencrs and magnetic storms 
when there are no spots , pronnnonces may also bometimes 
associated with large spots, anel as the latter lan be seen 
while the former cannot, the resulting magnetic storm vs 
generally attributed to the spots 

Further, the magnitude of magnt^tic ilonns appears to 
vary according to the partKVilar position as to latitude of 
the prominence on the sun’s disc Ihc nearer the poles 
^either north or south) the prominent e oci urs. and these 
are the regions whei e no spots exist, the greater the mag- 
netic storm 

In conclusion, it may be stated that the inquiry has shown 
that the vanalions of the general magnetic phenomena, as 
given by lilhs, synchronise with the ouurrcnLe of proniin- 
entes about the solar equator, while liib " great " magnetic 
clisturbancps occur, in point of time, with the appearance of 
prominences in the polar regions of the sun. Prof Bigelow 
has recently (U S JV/nrilJilv Wrnthrr ]\ivieiv, July, 
1902, p. 352) investigated the variations in the hori/onlal 
magnetic force, and finds that the lurve representing these 
changes exhibits subsidiary maxima which synchronise with 
those recorded in the lurve representing the mean variation 
of prominences for all latitudes hus, to use his own 
words, “ the remarkable synchronism between the curves 
cannot escape recognition, except after the year 1894, when 
an extra minor crest is developed in the horizontal force " 

WilitamJ S Lockver 


TJ/K I^ORTRESS Oh I HE MOI E 

'L'OR the last three-quarters of a cenlurj, at any rale, 
^ natural history writers have been content to copy .1 
diagraniinatic figure of the brecding-liillork of the mole, 
without the least attempt to ascertain for themselves to what 
extent ic 1^ based on actual fact 1 he diagram in question 
was based on a fairly authrnlic anount of the mole’s habits 
drawn up Iiy dc Vaux just a century ago, but was elabor- 
ated by O St Hilaire and further “ improved ” by Lilasius 
Recently, Mr L. E Adams, whose special study is the 
Mollusca, has examined a large siues of mole-hillocks in 
Staffordshire and has found that m no case does the striic- 
liire of the one in which the nest is formed rorrtspond with 
the current diagram of the so-i/illcd “fortress '' His 
auount, illustrated with numerous diagiams (two of which 
we are enablpcl to reproduce) is published m vol xlvii , No 
4, of the Memoirs of the Manchester Literary and Philo- 
sophual Society. It shows that in ceitam other respects 
our ideas of the life-hislory of the mole require modihi alion 

With regard to the situation of the breeding-hillock, or 
fortress, as it still may be conveniently called, Mr Ad.uns 
finds that this 15 generally in the open lltld, although it 
may occasionally be placed in a hedge-bank, but only when 
ihero IS a ditch alongside Indeed, the proximitv ol water 
seems to be'thp mam factor in determining the position oi 
the structure Now and then a fortress may be found under 
a tree, but it is considered by the author that suth a position 
is probably aiiidcnlol 

According to the old idea, it was supposed lhat the runs 
With which it is permeated were made on a certain definite 
plan, allowing of free escape from the invasions of foes both 
■above and below ground This Idea receives no support 
from the new observations, which tend U> show that the 
more or less complicated galleries are purely incidental, 
nnd, with the exception of one “ bolt-hole," have no refer- 
ence to prenieditalcd escape In place, indeed, of being ex- 
amples of a wonderful instinct of self-pfescrvalion on the 
part of their conitructor, it appears that the galleries of the 
fortress are the natural, incidental and inevitable outcome 
of the work of excavating the ncst-cavily and piling up 
the superincumbent mound, 

When the site for the fortress has been fixed, a circular 
cavity Is excavated for the reception of the nest at a depth 
of from two to six inches below the surface of i\n ground, 
except in the case of bog^y soil or in situations liable to be 
flooded, when the nest is often made above the original 
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ground-ltvcl Ihe easiest way to dispose of the exravateo 
Soil IS to push It up to the surface, and for this purpose a 
tunnel is constructed, and m such ,t case the whole mound 
Ls made by this tunnel 

" When this superincumbent earth," writes the author, 
" has reached an inconvenient height, -mother tunnel is 
made, sometimes from another part of the nrst-i ivity (Fig 
I, o, li), but more often sideways from the first upward 
tunnel All this takes lime, and the mole meanwhile makes 
fresh runs from the fortress, the seat of its labour, in vanous 


c 



blu I — FNn Ilf ii ■iimple; mult- fui ires'!, frotn tbovc a, /», excuivaiinii 
tunnels , r, lunuela mAile fur forminR prutccuiig lie.vp , N, ncM 

dircclions in search of food Mui h of the carili displaced 
in making these frcbh runs falls inlo the ncst-ravily, and 
has lo he di^posi'd of m (he same way as before, and also 
the soil displaced in making tht boll-run and iho down- 
shaft, when this latter occurs Now ihf tunnel (or tunnels) 
leading upwards from the nest-ca\ily bcronies larger and 
larger, winding round under the surfaic of the growing 
fortress When this rnnoval of eai th biiornos ton fatiguing, 
on arrouiU of tJie length of the lunnel, ihe mole will often 
begin to make new tunnels from luns close (n the end of the 



Iflo (7 —A LumpliLAlLil mule (oiEresi wiih eleven cmIi 1 /, apex uf ihe 
luiincla , N, PeU 

fortress Sometimes these new runs break into those lead- 
ing from the ncst-cavity, but not very often, usually they 
lie above them " 

It thus appears that the tunnels are for two distinct pur- 
' poses F'irst, we have those formed for ejecting earth from 
the nest-cavity and bolt-run, which are generally in the 
shape of a corkscrew ascending from the nest, and often 
with blind divergent terminations. And, secondly, tunnels 
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unconnected wiih the nest-cavity, but traversing the fortress 
from external runs, through which earth has been carried 
to heap over the nest. Fig. a shows a fortress of the most 
complicated type 

Except when in marshy soil, nearly every fortress has the 
aforesaid bolt-run, which leads upwards from the bottom of 
the nest, and thus outwards, without connection with the 
other tunnels. More rarely a down-shaft, which may be 
nearly a yard in length, descends obliquely from the nest 
Ihe use of these down-shafts is not apparent Presumably 
it IS in them that the rollections of paralysed worms, sup- 
posed to be stored up by the mole as food, have been found 
Such collections of worms are, however, regarded by the 
author as accidental 

The nesl-cavJly, which is about the size 0/ a large cottage- 
loaf, and worn smooth by friction, contains a ball of grass 
or leaves, or a mixture of both, by which it is completely 
filled In the case of the English species, at any rate, no 
fur from the mole’s body is used in lining the nest 
Apparently a nest is never used for more than one season, 
but two or even three nests, generally one above the other, 
may be found in the sAme fortress, of which the newest is 
alone m use In all cases it appears that the female makes 
a fortress and nest of her own in which to breed, this being 
usually less complex than that of her partner, and without 
a bolt-run. Whether previous to the breeding-time the 
female inhabits the same fortress as the male is doubtful, 
and It Is not improbable that moles are polyandrous 

It 15 now demonstrated that the female produces only a 
single litter annually. The young arc usually born between 
the middle of April and the latter part of June, after a gesta- 
tion of four weeks , the number in a litter vanes from two to 
six, three or four being usual. The number of teats in the 
female is eight, and not, as usually stated, six. R L 


THE VISIBILITY OF ULTRA-MICROSCOPIC 
PARTICLES} 

T N the course of an optical investigation of various shades 
^ of ruby glass, Messrs Sicdentopf and Zsigmondy dn- 
v/sod a method of observing small particles of gold which 
closely approach molecular dimensions, and thus extending 
our range of molecular vision very considerably. 

The ruby glasses, examined by the best ordinary micro- 
scopes, appeared perfectly homogeneous But the aulhors[ 
reasoned that if the gold pai tides embedded in the glass 
were at such distances apart that a microscope could resolve 
them, they could be made visible even though their size 
should be a small fraction of the wave-length of visible 
light The only condition was that the product of the 
specific intensity into the surface of the luminous particles 
and the square of the sine of the effective angle of illumm- 
ntion should be greater than the inferior limit of the sensi- 
tiveness of the human eye. The problem is thus reduced 
to that of the visibility of a fixed star What is seen is, 
of course, a diffraction disc, and that is all we can hope to 
see, but the authors indicate a means of determining the 
true size and weight of the particles seen 

It IS essential that all disturbing side-lights should be 
avoided The authors threw a beam of sunlight through a 
condenser on a slit 0 05 to o 5 mm wide, and an image of 
the slit was produced in the field of vision by a telescope lens 
and a collimator with a reduction of 36 diameters The 
diffr.3ctinn discs seen in the ruby glass had an average 
apparent diameter of i mm., while their real diameter, 
calculated from the quantity of gold present and the number 
of particles counted in unit volume, was o oa on the 
average This gives a magnification of jO,ooo diameters 
The utmost limit to which the magnification can be pushed 
by this method Is about 150,000 diameters, or 6 The 

average diameter of ■ molecule being 0.6 ;i/4.p it cannot bo 
seen, even as a diffraction disc, unless its specific luminosity 
were ten times that of the solar molecules, or the sensitive- 
ness of the eye were greatly increased. The cumulative 
effects used In photography may be resorted to, but the 
autndri do not mention that possibility. 

t Abstract of B paper by H SiedentopT and R. Zsigmondy (Arnnalgm dtr 
Pkjftik, No. r, 1903, pp. I- 39 X 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE, 

Oxford — A meeting of the teachers of natural science 
was held in the examination schools last SaUirday to hear 
the views of a deputation 0/ the Association of Public School 
Science Masters on the subject of entrance scholarship ex- 
aminations It was agreed that two principal subjects 
should be offered in scholarship examinations, and a sug- 
gestion was made that the subjects should be selected from 
physics, chemistry, botany, zoology and geology The 
meeting was divided in opinion as to whether botany and 
zoology sliould form one group or two With regard to the 
recommendation of the deputation that candidates not offer- 
ing chemistry and physics should be given an elementary 
paper in the^ie subjects, the. meeting was unanimous as to 
the desirability of this course, and further suggested the 
addition for those candidates of a practical exaniination in 
elementary chemistry and physics, which should not be con- 
fined to qualitative analysis 

Cambridge. — At a conference held on February 7 between 
representatives of the Association of Public School Science 
Masters and the college tutors in natural science, the follow- 
ing recommendations in regard to (he college examinatiomi 
for entrance scholarships and exhibitions were provisionally 
agreed to — (j) That the science part of the examination 
should consist of (1) Papers and practical work in not 
more than six subjects, namely, (1) physics, (2) chemistry, 
(l) (4) natural history of plants, (5) zoology, 

(6) the elements of botany and zoology, it being understood 
that no candidate may take the subject (6) if he take either 
of the subjects (4) or (5) Of these six subjects candidates 
must offer not more than two (2) Candidates who take 
subjects (3), (4), (5) or (6) should be required to lake an 
elementary paper in physics and chemistry. (3) Candidatci* 
who take subject (i) should be required to take an elemen- 
tary paper in mathematics 

The vacancy at Cams College, caused by the death of Dr. 
N. M Ferrers, F R S., has been filled by the election of 
the Kev E. S Roberts, senior tutor to the mastership. 

The Gilbey lecturer in agriculture will give this term 
a course of lectures on small holdings and allotments in the- 
Chemical Theatre, on Fridays, at 5 


A REPORT of the Committee of Privy Council in favour 
of the petitions of the Liverpool University College and 
Owens College, Manchester, for charters of incorporation 
as independent universities, was submitted to the King in 
Council on Monday and approved by him The decision 
will be received with pleasure by all who are interested in 
the development of higher education in this country It is 
essential that we should have more universities if we are 
to march with the limes Regional universities are not 
known in any civilised country, and only end in examin- 
ations and the destruction of real teaching and research. 
In the report published in Tuesday’s '1 lines, the committee 
expresses the opinion that as the step involves issue*^ 
of great moment, and as the effect of the mulliplication ot 
universities ought not to be lost sight of, the authorities ol 
(he ^'orksliire College at Leeds should have the opportunilv 
of submitting a draft charter incorporating a University in 
Yorkshire before the draft charters sought are finally 
settled, and that the institutions concerned should be invited 
to consider in greater detail not only the points on which 
joint action is desirable, but also the methods by which it 
can best be secured The committee also considers that 
special rights 0/ inspection should be reserved to the King 
as Visitor, and that careful provision should be made in tht 
charters to secure an effective voice to external and in- 
dependent examiners in aP examinations for degrees. 

Dr. D. J. Cunningham, F.R. 5 ., professor of anatomy in 
Dublin University, has been unanimously elected to succeed 
Sir William Turner in the chair of anatomy at Edinburgh. 

Reuter reports that it has been decided to create a chair 
of commercial science, with a special faculty, in the Uni' 
versity of Zurich, which is the first on the continent to 
establish such a chair. 
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The Duke of Devonshire will lay ihe foundation stone of 
the new technical institute and public library for East- 
bourne on Saturday, April 35 The Duke has presented a 
site valued at lo.oool 

Dr Arfiiur Dendy has resigned the chair of biolo^fy in 
the Canterbury College (Christrhun h, New Zealand), in 
order to go to the Cape nf Good Hope as professor of zoo- 
logy in the South African College, Cape Town, Cape Colony 

Aa an inKiance of the thorough manner in which educa- 
tional problems are taken up in America, an announcement 
made by the Lahore correspondent of the Pioneer Miul i** 
interesting It appears I hat the University of Chicago has 
commissioned Mr Alleyne Ireland to make u tour of the 
European dependencies m ihe East with a view to deliver a 
senes of lectures on " Managcinenl of '1 topical Colonics " 
He has already visited Hong Kong, Hurneo, Sing.ipore, and 
is now in India, though only as a tourist He is devoting 
his attention for the pri sent to European dependencies in 
Asm other than India 

At the Iasi monthly inerting of the Pharmaceutical Society 
<if Ireland, the following resolution was idopled : — that, in 
• ( onnection with thi* appomlinent of liMclicrs of iheiUistry 
under (he Dcparlment of Agiitullurc and 'icchniial Instnic- 
lion, the cOLimil lake sleps to astertiin (he reqiiircnienls 
<.if the Oeparlincnt, with the view of having (hen certificate-, 
epli't! as t|ualif'\ing their luintialrs for the aiipoinlmt nls 
I his resolution may lead Lo 1 modilu alum of thi course of 
insinutum in the Irish Pharmni eutii al Societ\''s School of 
i liemistry ivhiih vvill make il possibh for the licentiates 
<tf (lie scluiol to qualify as tiachers of chemistry m llio Irish 
intiTinediato schools 

UiiiHhNcp lo Ihe lalLiialioii IJiIl for T.nmion w is m.idi 
in thi' King’s speei h rlellveirrJ liy Majesly at the open- 
ing nf the niw Sissum of PailiameiU on luesday 'I he 
Winds used in the speech lo the Commons \V( re — ‘ Propo- 


the chromospheric spectrum of the south polar region of 
the isun, as well BS the same spcitrum in mid-lafitudes 
Ihe coincidence in position of the vast majority of the 
bright lines with ihe Fr.iunhufer dark lines is shown to be 
exatt within the limits of the measures But the relative 
intensities of the bright lines of any one element, although 
m general agreement with those of the corresponding Hark 
line!., are nut in all cases the same, and those lines whit h 
are exceptionally strong m the rhrumosphi ric spot (rum are 
iraisllv lines which arc enhanci r| in the spark spctlriiin of 
the element 

All the more prominent enhanced linos of iron and tita- 
nium ns delermined by Sir Norman Loikjtr are found lo 
coincide wiih strong lines in the i hromosphi 1 e, and tliesi 
lines are luund to be equally piomiiunt m the south jioLir 
region nnd in nud-laliliidr s 

The abnormal intensity of the enhanced spark linrs in 
the flash speclnmi is explained by assuming a mnlmuous 
cin Illation of ilic solar gasi s in a laclial dirrtiiim, (he 
highly heated a'lccnding gases, eniitting the 1 nham ed hms, 
giving the prrduiiunant features to tlu Lhrnmosphrru spt i - 
Irum, whilst the looler, more dilTuserl gases, sIdwIv suh- 
sidiiig, dcteimine the ihaiaclrr of (he absorption spritiuni 
The entire chromnsphere is supposed to consist of in- 
nummble s'lnll crtiptinns 01 jets, of .1 similar nature to 
I the su-i ailed inetallic proimiirnces, which latter are only 
j the more pronouni eil manifestations of the saini eruptne 

I agi'ntit“t 

i h'viflrnce ft>r (his is found in the chararlr 1 ishc features of 
' tlu chrunu'ispheic, and m the striactu-'e of many of the 
I'nunhofei lines, whuh sliow emission liness und(il>ing the 
’ nariow absorption lines 'These ilEdiTuied biight lines m 
I the normal sol u sjicilrum iri i.lis[)l ired towiids ihe violr i, 

1 indii ttmg a strong uprush of the hotter gasi s, whilst tlu' 
narrow dirk lines would appi w to indu ite a slow and 
1 uniform di scent of the absorbing ^asis 


sals will be bLihmittid to you for completing the srheine of 
ediii ition.d refoiiTi passed last .Session hv extending md 
lulaptiiig It Co the metropolitan area." It is believed that 
the lenlral authority for ediiLation in this, are i will be the 
Cmintv CuLiniil, but adimnistralive details will be left 111 
iJie hinds of the borough councils to a grialer extent than 
IS the case with the local authorities under the exlra-melio- 
puluan Ai l of last ye ir 

The current number of the Library summarises, m a con- 
venient labulir form, Mr Carnegie’s gifts to Libraries and 
other educational institutions down to November 30 of last 
year From these tables it is seen that England and Wales 
have benefiled (o the extent uf 376,100/, this amount in- 
iluding a donation of *;o,ooo/ to the Univeisity of Iiinmng- 
ham and one of 13,000/- to the Iron and Steel Institute 
Il eland has leceived ioo,6oni and Scotland 3,470,250/ Ihe 
princely gift lo Scotland includes the endowment fund of 
2, QUO, 000/. for Scottish universities, a sum of roo.nou/ given 
40 the I'echnical School at Galashiels, 38,000/ to the Dun- 
fermline Technical School, and 50,000/ to Aberdeen Uni- 
versity, Canada has received 054,000 dollars, which rc-i 
presents the total sum given for the foundation of Ihirty-one 
public libraries Libraries and other educational institu- 
tions in the United States have reaped the advantage of Mr 
Carnegie'ff’munificence to the enormous extent of 213,882,173 
■dollars The Fayette Upper University, Iowa, has received 
225,000 dollars, the Louisville Polytechnic Institute 125,000 
dollars ; the Carnegie Laboratory of New York City 600,000 
•dollars, the Pennsylvania State College 100, ooo dollars, 
the Carnegie Institute at Pittsburg 7,250,000 dollars, the 
Polytechnic School of the same place, as an endowment, 
two million dollars ; and the National University of Wash- 
ington ten million dollars Cuba, too, has shared in the 
same lavish generosity, for Havana has received 350,000 
dollars and Matanzas 2000 dollars 


SOCIETIES AND ACADEMIES. 

London. 

Royal Society, |anuary 22 — "Solar Eclipse of 1900 
May aS General Discussion of Spectroscopic Results ** 
By J, Ivsraliod, F.R.A.S. 

The spectra discussed In this paper were obtained near 
the southern limit of total eclipse, and include, therefore, 


ihe Tin u tunilusiuii is ih'U the spfilruin nf thr chirimo- 
bphcie repiC'Snnts the emlssitiii nf bnih .isi nndmg m<l 
descending puses, and the Fraunliafur spctlnim rcpifscnls 
the .ibsnrptmn of tlie dibcimhng g isps onh 

“ Pri'limin.iry Note on the KcUtinnslirps bcl ween Sn/i- 
spots and 'lerrrslnal M.ngnrdsm." By Dr. C Chreo, 

1 R S 

Ihm deals wilh results of mngnclic ilechnrtion, iiiclinalmn, 
hori/nnlnl and vertical force obtained at Keu Ob'servalnry 
(Nilional Physical Labnrainry) on maRiielically quiet days finni 
1890 to igoo The ranges of the diurnal intqualilies are 
coiiiparcd vvuh the sun spot frequencies as calciilaled by Wnlfcr 
Between the diurnal r.ange K of an tlemenl and the ‘•un spot 
frequency S, a linear relation R = u /A (i) is as- 

iuined, a and b being taken aa constanti for any given mniilh 
of the year, but as flucluating from one month lo armiher The 
values of a and b have been cdculated for each iiionth of the 
year from the eleven ) ears’ data by least squares The pre- 
liminary note gives the mean \alucs for " winter,” " equinox ” 
and “summer” — including four monihs m each season — and 
the mean for the twelve months The constants n, represent- 
ing the values of the range for zero sun-spot frequency, arc 
I smallest in winter and largest in summer The constants b ar^ 

I in the case of the declination, inclination and honronlal force — 
where the sun-spot connection is more cleaily in.uUed than 
m the vertical force — largest iiL the equinox The \flriHTii)n of 
b with the season appears closely the same for (he three mag- 
netic elements s|>eci6ed On the average of the three, the 
proportional values obtained for b are, winter 82, equinox. 115, 

I summer loj Whilst /;, considered absolutely, .ippeais largest 
' at the equinoxes, the sun spot inHuence (or rather correlation) 

' is relalively much most important m winter During the ekven 
I years considered, Wolfer’s mean sun-spot frequency was. 41 7 , 
so that, according to (i), l + 41 7A -- ti represent;, the ratio of 
^he range answering lo mean sun-spol frequency to the range 
answering to absence of gun spots The average values of 
41 7/1 ir for (he declination, inclination and horizontal force 
in winter, equinox and summer respectively were o 57, o 38 
and o 27 The means of the twelve-monthly absolute values 
found for h were, declination o' 041, inclination o' 013, hori- 
zontal force o 197 and vertical force o 037, where 7 represents 
I X 10"'’ CGh Reference is made to work by BxUnur 
Siewart, Ellis, WoUer, Rajna and Angol, and the Ifgilimacy 
of the use of Wolfer's table of sun-apot Frequencies is conaidcred. 
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January ag — “ On Skew Refraction throug’h a Lena, and 
on the HoHow Pencil g-iven by an Annulus of a very obljquely 
placed Lens." By Prof. D. Ivorotti F.R.S 

The investigation here described was undertaken with 
the view of finding an explanation of the curious curvea 
obtained by receiving on a screen, at certain distances, the 
hollow pencil which emerges from an annulus of a lens 
placed at a large obliquity (such as 30° or 45°) to the 
incident beam. 

1 he first requisite is a process for calculating the direction 
rosines of a ray after refraction at a given surface, when 
those of the incident ray and of the normal are given, along 
with the relative Index of refraction ; and the leading 
feature of the process here described is, the preliminary 
calculation of the dtrectwn cosines of the tangent to the 
refracting surface in the plana of refraction The refracted 
ray (or unit length of it) is projected on this tangent and 
on the normal ; and these two projections are themselves 
projected on the axes of coordinates, and added This 
process differs in toto from that devised by Seidel and em- 
ployed by Steinheil 

A simple case is chosen for testing the working of the 
pro-esi , ihe case of u narrow and thin annulus of a plano- 
convex lens, with a parallel pencil Incident at 45° on its 
plane face, the index being 1 5, and the sine of the inclin- 
ation of the normals to the axis o 1 Th6 direction-cosines 
are found for the emergent rays at twelve equidistant 
points ; and from these, by harmonic reduction, expressions 
are deduced for the direcLion-cosines of any emergent ray. 
From the equations of the rays in terms of the airection- 
cosines and starting-points, numerous cross-sections arc 
calculated and plotted 

Each ray intersects two others, and the aggregate of 
these points of intersection constitutes the two focal lines 
The secondary line is found to be nearly straight, and in- 
clined at about 17° to the original direction of the beam. 
The primary line is approximately a parabola, the chord 
joining its ends being about Ij the distance of the chord 
from the vertex The vertex is next the lens, and is the 
intersection of the two rays which lie in the principal plane. 
The rays which intersect at its ends have starting-points 
79*^ distant from one of these rays, and 101° from the other 

Every cross-section shows a double point wherever it 
meets a focal line , and at the ends of the two focal lines 
these double points become cusps. The ends of the primary 
line have been located, and the rays which pass through 
them found as above, by means of the conditions for a 
stationary point, which must always hold at a cusp. 

Chemical Society, February j.— Dr. E Divers, F.RS , 
vice-president, in the chair — ihe following papers were 
read — The solubilities and transition points of lithium 
nitrate and its hydrates, by Dr, F G Donnan and Mr 
B C Burt- Lithium nitrate was found to yield two 
h)drates, LiN0,,3H30 and LiNO^.^HaO Determinations 
of the solubility of these hydrates and of the anhydrous salt 
were made, and the various quadruple points thus located 
confirmed by Ihermometric and dilatometric measurements. 
— The synthesis of oa -diglutanc arid, by Drs. O Bllberrud 
and T. H Baatarnold. — Distillation of chlorine water, by 
Dr A. Rlchardaon When chlorine water is distilled 
below 100° C the distillate contains free thlonne , the resi- 
due left in the retort liberates iodine from potassium iodide, 
bleaches indigo solution immediately and gives the usual 
reactions obtained with hypochlorous acid. Distillation of 
(^hlorine water in a current of chlorine gas shows that the 
hydrochloric acid formed in the residue is equivalent to the 
hypochlorous acid found in the distillate, indicating that a 
portion of the chlorine reacts with the water thus, CI3-I- 
H3O = HCI+ HC 10 . When chlorine water is heated In a 
flask provided with a refiux condenser no change In com- 
position occurs, — A new vapour density apparatus, by Mr 
J S. Luitiaden. This apparatus is based on the prlnu|^e 
that the molecular weights of all substances in the state of 
gas, when occupying the same volume at the same temper- 
ature, exert the same pressure From the pressure produced 
b;' v.ipdrising a wrigned quantity of a substance the mole- 
cular weight of whi^ is required, the weight In mllligrama 
which would produce the mllligrani molecular pressure is 
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Calculated and taken as the molecular weight. — A new form 
of pyrometer, by the same. A further application of the 
principle employed in the foregoing apparatus. A constant 
volume instrument, made of glass, porcelain or metal, la 
used, in which a weighed quantity of a substance Ifl vapor- 
ised and the pressure measured by a mercury gauge. The 
pressures produced by equal weights of substances are pro- 
portional to the absolute temperatures ; therefore, If at two 
trmperalures the pressures produced by equal weights are 
measured and one temperature is known, the second is 
determinate — Tertiary butyl phenol, by Mr E W LOMrIa. 
The non-formation of phenyl-fer-butyl ether when phenol 
in alcoholic solution Is digested with ter-butyl chloride and 
alkali affords an Instance of the difficulty attending the pre- 
paration of phenyl ethers containing a tertiary radical in 
place of the hydrogen atom of the phenolic hydroxyl 

Mathematical Society, Februaiy la.— Prof. H. Ljimb, 
president, in the chair. — The following papers were com- 
municated ' — Lieut.-Colonel Ounnln^hRmi On ^ic resi- 
duanty and reciprocity The criterion for distinguishing 
the plus and minus signs in the congruence denoted, aftAr 
Dirichlet, by (q/W* = ± i, is the object of investigation. 
Reductions of the criterion to convenient forms are given 
and the properties of the symbol (qlp)^ are developed 
Tables are appended giving the quadratic partitions (when 
possible) of all primes less than 500 — Mr E. T Dliion, 
Note on a point in a recent paper by Prof. D. Hilbert It i» 
pointed out that in the non-Pythagorean geometries devised 
by Hilbert, Helmholtz's axiom of monodromy is not verified, 
inasmuch as it is possible, by rotation through four right 
angles, to bring the points of a line into positions which 
they do not occupy before the rotation It is pointed out 
further that, in the same geometries, it Is possible to pass 
from One point to another of a straight line without passing 
through all intermediate points and without leaving the line 
The application of the name “ geometry ” to systems which 
admit such possibilities is criticised — Mr, H Hilton, Some 
properties of binodal quartics Properties of bicircular 
quartics are deduced from those of spheroconics by stereo- 
graphic projection, and properties of binodal quartics are 
then deduced by plane projection — Prof. A W. Oenwavp 
The field of force due to a moving electron. The electron 
IS treated as a point singularity of the electromagnetic equa- 
tions, and fornmlcc lo express iho field of force about the 
electron, when moving with any velocity, are obtained. 
The amount of radiation from the electron is calculated — 
Prof W. BurnaldOi An arithmetical theorem Lonneitccl 
with the roots of unity, and its application to group 
characteristics 

Royal Microscopical Society, Annual Meeting, January 
21 — The president. Dr Hy Woodward, F U S , m the chair. 
— A series of twenty-four photomicrographs in colour w'as 
exhibited by Mr. Albert Normmn, who said the examples 
shown were an application of the Sanger Shepherd process to 
medical photomicrography The examples shown compnsed 
histological and pathological sections, malaria and tse-tse Ay 
parabites, and various bacilli, including tetanus and typhoid 
showing the Aogella — The Prealdont delivered his annual 
address, its title being “Some Ideas on Life,” based on the 
development of life as shown by fossil organisms found in 
geological strata. 

Mineralogical Society, February 3. — Prof II A Miers 
vice-president, in the chair — Mr L. Pletchar gave an 
account of the fall of a meteoric stone on August aa, 1902. 
at Caratash, Smyrna, and also contributed a note on the 
history of the mass of meteoric iron found in the neighbour- 
hood of Caperr, Patagonia — Mr. H L. Bowman gave the 
results of determinations of the refractive Indices of pyro- 
morphite and vanadlniCe by means of artificially groumt 
prisms having an angle of about 30°. For red light the re- 
fractive indices of pyromorphite were w 02.139, 
and of vanadinite, ™J‘3j4, r>n3.299. — Mr. T V. Bnrkar 
described quartz ccystals of peculiar habit which were col- 
lected by Lieut. E. G. Spencer-Churchlll near De Aar, 
South Africa. Two crystals were remarkable as exhibiting 
faces seldom observed on quartz, one face in the zone me and 
another in the zone rz. 
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Qe^loglcal Society, January 31 —Prof. Charles Lapwortb, 
K.R.'S , president, in the chair — The figure of the earth, by 
Prof W. J. BeilMi F R,S The almost prectse correspon- 
dence of great terrestrial features with a circular form seems 
to be frequently overlooked The Aleutian curve has its 
centre in latitude 6*^ N., longitude 177^ W,, that of the 
East Indies about 15° N. and iiS° K , and round the latter 
centre are several concentric curves The northern part uf 
South America, the Alplne-HimalayAn chain, the western 
shore of North Amencd and a portion of Australia may be 
similarly reduced to geometric form. A great circie swept 
through the centres of the East Indian and Aleutian arcs 
runs symmetrically through the bordering seas of Asia as far 
as Alaska, borders the inland lakes of America, passes the 
Californian centre, extends through the middle of the Carib- 
bean Sea, runs parallel with the <oast of the Antarctic Con- 
tinent, and returns to the East Indian centre without touch- 
ing Australia. This course is m remarkable correspondence 
with the general trend of the great zone of Pacific weakness 
If the pole of this circle in the I.,ibyan Desert is placed to- 
wards an observer m a globe, the African Continent appears 
as a great dome surrounded by seas and separated from the 
Pacific by an irregular belt of land A second great circle 
defined by Lake Daikal, and with its centre nt “ the morpho- 
logical centre of Asia " of Suess, and passing through the 
East Indian centre, may be regarded as the direction-circle 
for the Eurasian folding These two centres intersert at an 
angle of 39^, and, on bisecting this angle, a mean directive 
circle found, with its pole near the sources of the White | 
Nile, 6° north of the Equator Ihe axis of terrestrial 
symmetry through this pole passes through the middle of 
Africa and of the Pacific Ocean. 1 he snidllest circle which 
Will circumscribe Africa has Us centre near this pole, and 
within It the symmetry of the fractured African dome is 
observable Outside this comes a belt of seas, and outside 
that again the Pacific belt of continentsS, the Antarctic, South 
America, North America, Asia and Australia. Mr Jeans has 
concluded on rnathcmalical giounds (hat the pear-like 
shape of the earth " might have been possessed by it at the 
time of its consolidation , and he has suggested that Aus- 
tralia may represent the “ stalked end *' of the “ pear ” 
The author’s observations would lead him to place it in 
Africa, and to regard the Pacific as covering the broad 
end " — The sedimentary deposits of Southern Rhodesia, by 
A J C. MolynaiiM. Ihe greater portion of the area of 
Southern Rhodesm lies on granite and gneiss, and on the 
schisls and slates that contain the auriferous veins workeJ 
in ancient times, and now being again opened up on an 
extensive scale The renitunmg area is on sandstone and 
other sedimentary beds, with coal-deposits and regions of 
volcanic rocks To explain the deposition and order of these 
sediments several sections are given, one being along a line 
extending from the Zambesi River on the north, through 
Uulawayo and the central plateau, to the Limpopo River on 
the south, a distance of more than 400 miles Another sec- 
tion, with remarks thereon, is copied, by permission, from a 
report by Mr. C. J Alford on the coal-bearing rocks of tin 
Mafungibusi District Ihtce appendices are added ; one, on 
a new species of Acrolepis from (he Sengwe Coalfield , a 
second, on-some Lamellibrnnch MoUusca , and a third, on 
some fossil plants from Rhodesia. 

Zoological Society, February 3 — Mr. Howard Saunders, 
vice-president, in the chair -—Dr. Walter Kidd read a paper 
describing the arrangement of hair on four mammals, the 
otter, domeslic dog, ox and horse, considered as typical from 
the point of view of hair-slope 'Ihc rising complexity of 
these phenomena m the four forms was shown to be closely 
related to (heir differing habits and environments, and a 
division was made of adaptive and non-adaptive modifica- 
tions of hair It was maintained that the facts dealt with 
were closely connected with the problems of heredity —A 
communication from Captain F. Wall, of'the Indian Medical 
Service, contained an account of all the snakes hitherto re- 
corded from China, Japan and the Loo Choo Islands, 
together with notes on those obtained by himself during 
the time he was attached to the China Expeditionary Forces 
in 190^1901. — Mr. H. J. BIwm, F.ll.S., read a paper on 
the variation of the elk, in which It was pointed out that from 
the author’s personal experiences in Norway during six 
years* hunting he could entirely confirm the oftkervatiens 
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of Dr Lonnberg. hpenmens shuwmg variation in the 
antlers of the elk from Norway were exhibited. — Mr R 
LydoKkor gave a description of the wild sheep of the Kopet 
Dagh, the range of mount ains foinung the noilhcrn bound- 
ary of Persia, this race had been named Ovts arkai, in 
1857, by Blasius Mr Lydekker considered that this animal 
formed a recognisable subspecies of the Uri.al, and proposed 
to call it Ovts rngnci arhai — Staff-Surgeon P W 
Smlttif R N , communicated a paper on three new pdraMtic 
Copepoda obtained by Mr Cj'ril Croisland 'm East Africa — 
A short paper was read by Colonel C K, Stawarti C 5 I , 
in which he contended that the tiger was a recent intruder 
into tile Peninsula of India His reason for believing this 
was the absence of any Sanscrit word for tiger, and also the 
absence of any allusion to tigers among many of the older 
writers — A communication was trad from Prof. Sydney J 
Hlckaoiii F R S , corttaming a descriplion of a new H>drn- 
zoan obtained by Mr Cyril Crussland in Zanzibar, for which 
the name Ceraiella Tmtiima was proposed — Dr. G, Herbert 
Fowlor presented an eighth contribution to our knowledge 
of the Plankton of the Faeroe Channel, which dealt mainly 
with the Ostracoda, Copepoda, Amphipoda and Schizopoda 
I uptured during a cruise of H M S Research, and their 
hoii^ontal and vertical distribution. Short diagnoses by 
Dr Wolfenden of three new Species of Copepoda were given 

Paris 

Aesdemy of Sciences, bcbniary 9 — M Albert Gaudry 
in the chair. — On the gradual extinction of the motion at 
the back of an isolaied wave, in an elastic medium having a 
le-iistancc jnoportional either to the velocity or the displace- 
ment, bv \f J Bouaainaaq. — On the equalions of motion 
and the supplementary 1 elation in ihe midst of a vitreous 
medium, by M P Duham. — Remarks by M Alfred 
Picard on the first volume of his report on the Exhibition 
of 1900 — The President announced to the Academy the 
death of M Leihurtier, correspondant for the section of 
rural economy — On entire functions of infinite order and 
differential equations, by M Edin Malllet. — On functional 
operations, by M HadBmard. — On a theorem analogous 
to that of Bobillier, in the case of the rolling of a surface 
on an applicablp surf.iie, by M G HcBnIffa. — Temporary 
and permanent changes m nickel steels, by M Ch E. 
QuIllAum*. The permanent changes undergone by a bar 
of nickel steel have been observed over a period of six 
years, and amounted lo about la a- The amount of this 
t hdnge IS too great for the alloy in be safely used 
for the Lonslrucl ion of length standards of Ihe fir'it order, 
but iic'rviccable secondary standards may be made, piovided 
that comparisons with a primary standard arc made at in- 
tervals --On the variation of the mean velocity ol the wind 
in the vertical, by M Axel Ig^nell. The quantity of air dis- 
pluLed in the wind is constant at all heights froni juo metres 
to 12,000 metres I'rnni this folloccs the veiv simple law that 
the iiu .m velocity of the wind is m inverse proportion (o the 
density of the air — On a magnetu apparatus »!er\ ing as a 
detector for clcctru waves, by M (i Tlaaot. — On the dia- 
appear.mcp of the radio-ai tiviiv induced by radium on solid 
bodies, by MM. P CmvIo and J Dannp. Aftei a teriain 
period the intensity of tiie radiation follows an exponential 

/ 

law with the tune, of the form 1 ~ In general 

this law is independent of the nature of the radiating body, 
but for a few substances, ot whiih celluloid is the best type, 
the activity decreases piur h more slowly, taking several days 
to fall lo one-half.— On the displacement of the sulphuric 
acid of alkaline bisulphates by water, by M Alliert Colson, 
From a ihcrmochemiral study of the behaviour of solutions 
of sodium bisulphate the conclusion is drawn ihat this salt 
can react with wafer to give sulphuric acid and the neutral 
i^ulphate An attempt will bt made to utilise this reaction 
pn the largo scale — On a new synthesis ol orlhodiazine, by 
|Vf* R> Marquis. Ihe diazine is obtained by the action of 
bydra/ihe hydrate upon mnJeic aldehyde On the reduction 
of the diazine with sodium and alcohol, a small quantity of 
tetrameihylene-diamine is produced, together with ammonia. 
-^On the formation of azo-bodies. Ihe reduction of ortho- 
nitrobenz}'! alcohol, by M. P, PrqundiBr. — The oxidation 
of the acetaect of manganese and cobalt by chlorine, by 
M. H. OopKUM. The acetates of cobalt and manganese 
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behave differently towardi chlorine ; in the first case a cocn- 

f dlcated chloroocstate of the oxide is obtained, ^ 

n the iiecond a mang'aneae acetate derived from the sei^ul- 
oxlde —Study of the action of seleoyl chloride upon inanDite,k~ 
by MM. C. bhabrld and A. ttouehenmt. — The synthesis 
•Of anisic acid and paraethoxvbenzoic acid, by M. F. 
•oHdrouxi Monobromo derivatives of phenols react readily 
with magnesium in the presence of anhydrous ether, and 
the magnesium compounds produced absorb carbon dioxide 
The product of this reaction, treated with hydrochloric acid, 
gives the corresponding carboxylic acid. Acids have been 
obtained In this way from anisol and phenetol — Studies in 
the pyrane serlefi, by M. R. Foaaa. — The migration of the 
methyl group under the action of hydnodic acid, by M. E E 
■IbIm, — O n a new orihocycluhexanediol and Its derivatives, 
by M.^ Ldon Brunal. — On two new glucotannolds, by M. 
Eugdne Ollaon. — On the essence of CaZamtntha OT i 

Marjolatne in the south of France, by MM. P 0«nvrMM 
and E OhabiKy- The essence contains pinene, pulegpne 
and a new ketone, calaminthone, the properties of wbieh, 
together with those of its oxime and semicarbazone, are de- 
scribed. Nascent hydrogen transforms this ketone into 
menthol. — Morphogenesis in l^macina Dyrtari, by M A.^^ 
Mafaquln. — On the presence of glucose in the cephalora- 
chldian fluid, by MM L. Qrlmbort ^nd V. Coulaud. — On^ 
the nutrition of 5 (efigmatocyffir nigta, by M. HepH- 
Coupln. Iron, silicon and zinc are not used for nutrition 
by 5 teriifmatocyjlii nigfo^ zinc even retarding the develop- 
ment The mycelium is capable of furnishing the acidity 
necessary for the entire development. — On a disease of )feie 
branches of the fig, by M. A. Prutidt.^On phthiriosis, a 
disease 61 the vine caus^ by DactyloptUs Vitts and Bofnetimt 
Cortum, by MM. L. MAn^in and P. Vlaldi The dlseaso-iB 
very prevalent in the vine in Palestine The use of carbon 
bisulphide injected into Che soil is recommended for com- 
bating thd disease — On a caouichouc-beanng plant of fhe 
Iwow^ (Jongo, by M E. de Wlldonsari. Ihe plant Is a new 
secies of Cliiandra, resembling C oricntalis , it is named 
C. Arnoldiana . — On vegetative activity at the epoch of 
Coal-measures, by M. B, Hamault, From a study of the 
tbisds in coal, it is concluded that the cellular tissues pos- 
a greater activity of formation than at present, thU 
^betivitjr being favoured by an appropriate vascular develop^ 
Ynent.— a special type of dunes on the borders of the 
'Saha|:a, by M. B^-P -G Hoohreutinar. — On the reduction 
•Of'Oligiste and ifia^edte by hydrocarbons, by M L 
Lajiinby. — An experimental contribution to the knowledge 
of life and muscular reactions, by MM Ed Touloueo and 
^ 1 . Vurpma. On the lifting effect developed by the rota- 
tion of helices wrth vertical axes, by M. Henri Vliiard. 
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THE LIVING SUBSTANCE— A THEORY. 
Die Biogen-hypothese By Prof. Max Vefwom. Pp. 
IV+114. (Jena ; Fischer, 1903,) Price 2.50 marks 

T he author of the well-known work on Allgemeine 
Physiologic ” IS always interesting in his physio- 
logical writings, whether one admits the validity of his 
conclusions or not ; and the volume before us, though 
highly spetulative in its nature, cannot fail to attract 
attention, no less on account of the intrinsic importance 
of the subject than by reason of the lucidity with which 
a difficult topic ts handled. 

The Biogen-hypothese is nothing less than an attempt 
to frame a working hypothesis that shall render intelli- 
gible the modus operandi of a living organism and to 
explain in a comprehensive manner the general nature 
of the physical and chemical processes involved Such 
an explanation, as the author himself insists, can only be 
regarded as a temporary expedient m the present con- 
dition of our knowledge, but the author of a theory or 
hypothesis is amply justified in propounding it if he is 
enabled thereby to indicate definite lines of investigations, 
whatever the influence the results thereby obtained may 
exercise on the theory itself. 

The various hypotheses that have been put forward to 
account for the facts of metabolism are briefly discussed 
and the nature of the respiratory process is specially 
considered It seems quite clear from the results of 
numerous investigators that whatever the nature of the 
sequence of chemical events, the carbohydrates are 
proximately the substances that are most intimately 
affected. These carbohydrates might be derived directly 
from the store of accumulated reserve products, or an 
analogous atom group might be split off from the more 
complex proteid-like bodies. On the whole, the latter 
seems the more probable view, and thus dissimilation 
and assimilation form a constantly oscillating senes of 
phenomena that give rise to the pr ocesses described as 
metabolism. 

The biogen is regarded by Verwom as a real chemical 
or physical entity, consisting of various groups of atoms 
held together round a central benzene nucleus. Dis- 
similation, or katabolism, occurs when certain atom- 
groups. are split off from the biogen, and normally these 
represent carbohydrates or some similar bodies, a view 
which IS by no means new and one that finds support, 
for example, in the behaviour of muscle when it is made 
to do work. For it is well known that the excessive amount 
of carbon dioxide excreted in such circumstances is not 
accompanied by a correspondingly increased excretion 
of nitrogenouB waste-products. On the contrary, the 
nitrogenous remainder of what V^iyprn terms the biogen 
regenerates itself by seising upon the available sugars or 
other carbohydrates. A distinction is drawn between 
this " functional " dissimilation and the destructive " 
diseimila|bion that follows on extreme starvation ; for in 
the latter case the nitrogen-containing remainder of iht 
biogen undergoes further deconlposition, ^d then the 
simpler groups thus produced no longer possess the 
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faculty of regeneration at all and so are unable to 
reproduce the living substance once more 

As to the cause of the lability of the biogen, Verworn 
strongly champions the view that it is the result of the 
incorporation of oxygen in the molecule, and that when 
iTTitabihty ceases, on arresting the supply of this gas, it is 
not due to the possible inhibitory action of the accumu- 
lating waste products, but that in the absence of oxygen 
the conditions of adequate lability are not provided. The 
arguments are largely based on the behaviour of frogs 
that have been poisoned by strychnine and in which an 
artificial circulation by means of salt solution is main- 
tained. This can be so arranged as to provide or with- 
hold oxygen from the tissues. In the latter rase, 
stimulation ceases to excite contraction in the muscles, 
though on readmitting oxygen, tetanus is easily produced 
on the application of suitable stimuli If a long inteival 
of time is allowed to elapse during which no food is 
being conveyed to the tissues, starvation, and consequent 
reduction in the number of labile biogens, ensues. 
Hence stimuli gradually provoke weaker and weaker re. 
sponses If once more the supply of oxygen is cut off, 
loss of excitability again supervenes, but this passes 
away again on readmission of oxygen Verworn seems 
to conclude that because this return of excitability re- 
curs at once, both in the unstarved and starved tissue, 
the inhibition effect of the deprivation of oxygen 
cannot be ascribed to the accumulation of waste pro- 
ducts, since in the former case this should have been of 
much greater magnitude in correspondence with the 
much larger amount of waste substances, and, therefore, 
the rS/e of the oxygen must have been that of a labilising 
agent, directly producing the condition for explosive 
decomposition in the active biogens. But it is not shown 
whether the influence of waste products upon the hypo- 
thetical biogens may not be a proportionate one, in which 
case there would be perhaps no very obvious reason why 
any difference should be looked for in the two cases. 
Moreover, it is quite clear that the free oxygen does 
oxidise harmful waste products and reduce them to a 
form {eg. carbon dioxide and water) in which they may 
be either innocuous or at least readily escape from the 
tissues. The accumulation of alcohol in plant tissues in 
the absence of oxygen is a case in point, and readmission 
of oxygen has the immediate result of increasing the out- 
put of carbon dioxide at the expense of the alcohol 
abnormally present in the tissues. 

The biogen hypothesis gives a plausible account of 
growth and the production of fresh living material by 
supposing that the molecule is capable of polymerisation 
and then of falling into simpler substances once more. 
But this view would seem further to imply that the more 
highly polymerised bodies do not differ essentially m 
their properties from the more simple ones. In endeavour- 
ing to locate the seat of the biogens m the cellular organ- 
isation, It IS concluded that they exist in the cytoplasm 
but not in the nucleus. The evidence for this is based on 
observations adduced to show that enucleated protoplasm 
can exhibit metabolic activity, and further, that the 
oxidative charges are more especially obvious in the 
cytoplasmic^ rather than m the nuclear, constituents of 
the cell. But perhaps one nay reasonably question the 
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adviBabiliiy uf entleavouHni^ to ro so far. We ;ire as 
yet far too i(;norant of ibe nature of the relations existing 
between cytoplasm and nucleus to be able 10 draw any 
safe general conclusions respecting them. What we do 
know suffices to prove that, probably as the result of 
interchange of material, the relations are at least of a 
very intimate nature. 

It 19, of course, impossible within the liirnts of so short 
a notice to attempt to do anything like full justice to the 
skilful treatment that Prof. Verworn has brought to 
bear on his subject It must suffice 10 repeat that it is 
thoroughly well worth reading, and whatever may be 
thought of the tennbility of the hypothesis iiself, one 
ran hardly deny that it does fulfil the important condition 
of enabling one to link together in a suggestive manner 
A large number of very complicated phenomena 


SCIENCE AND PRACTICE, 

The Lighthouse Work of Sir James Chance, Bart. 
Pp. X + 162 (London * Smith, Elder and Co , 
1902,) Price 5^, net. 

T he optics of lighthouse lenses form a sufficiently 
fascinating- subject, and its interest, apart from 
its practical importance, has attracted able men from 
Augus:in Fresnel down to John Hopkinson Amon>,’' 
these, James Timmuns Chance deservedly holds a 
prominent place, and his biographer has earned our 
thanks by the account he has given in the pages 
under notice of Chance's life and work. 

Sir James Chance, a son of Mr William Chance, of 
Birmingham, one of the partners in the glass-making 
firm of Chance Bros and Co , was born in 1814 
After gaming honours in various subjects, including 
Hebrew, at University College, London, he entered 
Trinity College, Cambridge, and in 1838 he 
graduated as seventh wrangler. Inmiediately after 
this he entered his father's firm, of w'hich he re- 
mained a partner for fifty >ears, being head of the 
firm for twenty-five He was made a baronet by her 
late Majesty on the occasion of her last distribution 
of birthday honours. He died on January 6, 1902- 
In old days, parabolic reflectors were used for light- 
houses; the employment of lenses is due to Augustin 
Fresnel, who in iMiq cjrected the first dioptric system 
at the Tour dc Cordouan ; the system was extended 
by his brother Leonor and other distinguished men 
in France, and in Great Britain by the family of 
Stevenson, by Airy and by Faraday With the two latter 
Mr, Chance became intimately associated about the 
year 1859, 

Hia firm had manufactured lighthouse lenses for 
M>ine years previously. Before this, the industry had 
been crushed out in England by Excise regulations ; an 
Order in Council was required to permit of their manu- 
facture, and a duty amounting to some 300 per cent, 
on the cost of the glass was enforced In conse- 
quence/ Messrs. Swinburne and Co., of South Shields, 
who for a fe^ years had manufactured lenses, gave 
up the work in 1845. *850 Messrs. Chance took it 

up. They engaged a French expert, M. Tabouret, 
who had worked for Fresnel himself, and he exhibited 
in the Exhibition of 1851 an apparatus of the first 
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order, made at Messrs. Chance's Spon Lane works. 
In the years that followed, the work prospered, the 
plant was increased and the optical part of a number 
of lighthouses was manufactured M Tabouret left 
the firm in 18^3. 

In 1859 the work of the Commission to inquire 
into the condition of the lights, buoys and beacons of 
the United Kingdom began Airy and Faraday had 
charge of the scientific side of the Inquiry Mr. 
Chance’s assistance was called in as a manufacturer 
of great experience, and it was soon found that in 
him the Commission had an adviser who could render 
-services of the highest value. His mathematical 
training enabled him to understand and develop the 
theory of the subject, his practical experience showed 
him what was possible. He had already introduced 
improvements into the method of grinding the an- 
nular lenses which form the .system, and its various 
components had reached a high degree of perfection. 

But, though this was so, the distribution of light 
effected by means of the lens system was, in many 
cases, entirely wrong. At that time Messrs Chance 
were not allowed even to tender for the frames to 
hold the lenses, although they had to make these 
in order to adjust the system in their workshop. 
They had no share in the erection or adjustment of 
the light, which was done usually by contractors with 
little or no optical knowledge, and the result was 
failure One of the mo-st glaring instances was the 
Whitby light, of which .Vuy reported — " The* 
dioptric pare of the apparatus is beautiful. The glass 
is of the best quality . . ” The adjustments, 

however, wxre fill wrong. 

“ My impression is,” he wTites, ” that in the north 
lighthouse three-fourths of the light is absolutely 
throw’n away, and in the south lighthouse nine-tenths 
of the light IS absolutely thrown aw'ay , When 

with a ruler I covered the part of the flame which 
merely gave light to the sky, it was absurd to see 
how' little was left for the useful part It 

really gave me a feeling of melancholy to see the 
results' of such exquisite workmanship entirely 
annihilated by subsequent faults in the mounting and 
adjustment '* 

In the end, Mr. Chance was given a free hand. 

.Airy again reports, at n later date, 

“The '.aid constructor’' — Mr Chance— “is willing 
to go heartily into the improvement of the Whitby 
light, therefore leave all others and rest on it.” 

And this wise advice was taken. 

A method of adjustment — it seems sufficiently 
obvious, and had been used previously — was sug- 
gested by Airy and employed in setting up the lenses. 
Each portion of the lens system is to be employed 
in forming an image of some part of the lamp flame 
on the distant horizon or on some part of the sea be- 
tween the lighthouse knd the horizon. Conversely, if 
the adjustment is correct, a real image of that part of 
the horizon will be formed by the lens system on the 
corresponding part of the flame, and can be seen by 
an observer looking into the lehs sy^m from behind. 

Airy’s method consisted in adjusting the lenses in' 
turn until the image of the horizon formed by each. 

occupied its proper position with regard to the flame. 
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It clear that the adjustment will depend in part 
on the position of the lijfhthouse, especially on its 
heigh^jbovc sea-level, and that a system of lenses 
put tojefm'r without any reference to this was bound 
to be wronff. 

The results were entirely satisfactory, and the 
Whitby liffhl when reconstructed g‘ave admirable re- 
sults 

A f^ood deal of correspondence followed wath some 
members of the Commission as to the form of lamp 
and the best hriR-ht for the principal focus of the 
system above the wick, and as time went on various 
other improvements were introduced ; but Mr. Chance's 
position was now assured, and is evidenced by the 
lonR- list of splrndid lights wr owe to him 

One of the improvements worked out in collabora- 
tion with Mr. Thomas Stevenson is the dioptric mirror, 
whereby the rays* wdiich leave the lamp at the back 
are totalU reflecled by sin table curved prisms and 
issue in thr direction in which the liR^ht is required 
to travel 

'Ihe w'hol<^ book, howe^er, is must nitc restioR^, and 
forms a ^tnlcinR illustiation of the application of 
science to mdustr) Mr Chance realised the nt^ed of 
this, and his success was the consequence. 

His contributions to the mathematical side of the 
subject are summed up in two papers read before* the 
Institution of Civil Enpineers in 1867 and 1879 
first dells with lighthouses in general, its value as a 
reprint is, hos\ever, impaiicd hi the omission of the 
careful fiR^ures by which it W'as illustrated, in the 
second, the question of the application of the electric 
lipht to lig-hthouses is considered Electric light was 
employed at the South Foreland m 1872 and at the 
las^ard lighthouse in 1H7S The apparatus in the 
latter case was designed by John Hopkinson, w'ho 
on Mr Chance’s retirement became scientific adviser 
to the firm R T G 


HIE INFINITIES 01 MATHEMATICS 

Du‘ Cn4iidsai::c inij dnv II cacu di \ I neudhthen in 
der Maihemahk imd PhiIosop}iic Von Dr Phil 
Kurt Getssler. Pp. vin -1-417 (Leipzig Teubner, 
1902 ) Price jq marks 

A'hRY serious inquiry leads, sooner or later, to 
tTl^taphysics, and thus to antinomies which no 
merely logical process can reconcile The pure mathe- 
matician is one of the first to reach this conclusion, 
because his methods are mainly logical, and the notions 
with which he denis arc few and abstract Why is it, 
then, that (as a rule) he regards the philosopher with 
a mixture of pity and disdain, and rarely takes p.irt in 
any strictly metaphysical discussion’ Each is vitally 
concerned wdth number, space and time, why do the 
conclusions of the one appeal so little to those of the 
other ? Leaving the philosopher to answ'er for him- 
self, we^may endeavour to construct the mathema- 
tician’s apology 

It is mainly that, while he reaches the fundamental 
paradoxes as soon as the metaphysician, his attitude 
towards them Is different. As it Seems.^o him, the 
philosopher, after an imperfect analysis, tries to save 
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the situation by a still more imperfect transcendental 
synthesis. To swamp all distinctions in the Absolute, 
while assuring us that the distinctions persist, is a 
childishly simple course, espetmlly when adopted by 
someone W'ho has a very vague concept inn of the distinc- 
tions which he proposes to abolish Surely it is renson- 
ablo to evamine our comepts ns c.irefulh as we can, to 
discover, if possible, whuh are simple and whith are de- 
rivtd or coiripositr Until we do this, we h.ive no right 
to say what are the ultimate logic.il intonMsLr lu u s, still 
less how w'c propose to reconcile them The pri supposi- 
tions of arithmetic and geometry have retentlv been 
analysed with great care, and definite results of 
primary importance have been obtaiiiid, ihe pliilo- 
ssophical bearing of these conclusions is obvious, and 
henceforth no metaphysical theory that ignores ihem 
vmU be accepted by mathematicians Difficulties u- 
iTUiin, of tourse, some have (aiierg-cd which wire 
pieviouslv unsuspected, but at any rate the ground has 
been ileared of many merely sophistical p.iradoxcs, and 
the re.il issues Imvc been nifide clearer 

Dr Geissler's book is rather pathetically disappoint- 
ing , he has evidently tiled to mastei modern critical 
thrunes, but has failed in the attempt The whole 
arrangement of tin work is unsatisfactory, starting .iv 
it doi'S with a vague spatial intuition, and constantly 
riUMiig^ up nrithmidical diffirultics with those of geo- 
metry In the forefront of nil discussions of mathe- 
matical infinity must be put the notion of the aiithnie- 
tical continuum; this, at an\ rale, is preiise and 
definite From it wc get the loiuept of a contiiuious 
rtMl variable, and thence can proceed to the differential 
and integral calculus treated by the method of limits. 
This involves the use of a fluent differential, but there 
are no serious logical difficulties Dr Geissler's .itti- 
tude is anything but pretise, and not always consistent; 
he appears to try to i slablish Ihe existence of infini- 
tesimals of different ordi*i s as .icLu.il entities, and this 
prii th’ by geometrical i onsiderations In this region 
of thought geomelrliai intuition is wholly uiitrust- 
w’Orthv , and it is doubtful whether any ',,itisfactury 
analylunl theory can he constructed on the basis of 
what \\v may call fixed infinitesimals It is certain, 
for instance, that in the arithme tii al continuum there 
Ls no natural senes of orders of infinitesimals. What 
is the precise nature of g'eomelriial continuity, and how 
far it lan be expressed by^ arithmetical means, js .i \i‘rv 
difficult question, iqion which Dr, Gcissler does not 
help to shed any light 

One important point the author does emphasise, 
though sometimes with more zeal than disirction 
The terms in finite and infinttcmnal have no precise 
moaning except in relation to a context and to certaiix 
presuppositions Ihus, in projective geometry, the 
statement that all points at infinity he ni a plane is 
a convenient sumniary of a set df fricts about parallels ^ 
on the other hand, m the theory of algebraic functions, 
vve assume that in the plane of the complex variable 
there is only a single point (not a line) at infinity. Each 
statement is true in its context, and out of its context 
it means nothing at all. If, with Dr. Geissler, we set 
off equal finite segments continually along a Euclidean 
straight line, we may assert the possibility of any 
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number of finite segments at Infinity; to enumerate 
them we require transcendent integers, but there Is 
nothing iliogical in the conception, provided that we 
use it consistently. But we must not criticise one con- 
ception by the results of another with which it is 
radically incompatible. 

To show how weak the author's logic is, it is suffi- 
cient to refer to his discussion of the old fallacy of 
Achilles and the tortoise. Here it is established that 
an indefinite number of successive intervals of time can 
be found, for each of which the tortoise is ahead ; and 
it is falsely concluded that the sum of these intervals 
of time tends to an indefinitely long period. Instead 
of pointing out this simple fact, Dr. Geissler argues 
that the division of the initial interval between Achilles 
and the tortoise is illegitimate I (" Man darf sich 
nicht einbilden, es liege schon im Wesen einer Strecke 
AB auf ihr in irgend einer Weise Strecken zu tragen.'*) 
In fact, his hankering for infinitesimals, in the sense 
of indivisibles, makes all his treatment of limits and 
convergence quite unsatisfactory. 

It is a matter for real regret that Dr. Geissler has so 
completely failed to contribute anything of value to the 
discussion of his subject. The development of mathe- 
matics since the time of Kant has surely provided some 
new material for speculation; how long must we wait 
for a philosopher competent to deal with it? Even De 
Morgan failed to appreciate Rowan Hamilton’s con- 
ception of algebra as the science of pure time; the 
truth of this idea (except, perhaps, for group-theory) 
is becoming daily more evident. But while analysis 
is thus practically reduced to a subjective construction, 
there are elements in geometry which refuse to be so 
assimilated. Not all mathematicians are geometers, 
but those who are will sturdily maintain that, in some 
sense or other, there are geometrical data which are 
not expressible in terms of arithmetic. The present 
tendency towards critical analysis may, we hope, be 
succeeded by renewed interest in pure geometry. Then, 
perhaps, something more may be done towards dis- 
tinguishing its primary axioms. 

The analytical doctrine of the infinite has been 
sketched in a very interesting manner by Dr. Hobson 
in his recent presidential address to the London Mathe- 
matical Society; this deserves to be widely read, be- 
cause it presents the main discoveries of Dedekind, 
Gan tor, Ac., in a form which does not assume any 
advanced mathematical knowledge on the part of the 

G. B. M. 


PRACTICAL PHYSIOLOGY, 

Practical Physiology. By A. P. Beddard, J. S. 
Edkins, Leonard Hill, J. J. R. Macleod and M. S. 
Fembrey. Pp. xiv + 495 (London ; Edward Arnold, 
1902.) Price 15J. net. 

aim of the authors of this text-book has been to 
provide medical students with a course of physi- 
^Jofiy which shall not only give them sufficient mental 
Gaining— practical Chinese or Greek would do Ihis^but 
also ensure that this training shall be of substantial use 
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In their after medical career. In some respects, this aim 
has been carried out in an admirable manner. Many of 
the articles are clearly written and well illustfil^fiBd, and 
some of the sections— notably those on circulation, blood 
gases and physiological optics— contain valuable inform- 
ation not readily accessible to the student in any of the 
existing text-books. Other parts hardly maintain this 
high level, and the chapters on muscle and nerve in par- 
ticular are noticeably deficient, even allowing for the 
author^s expressions of dissent in the preface, and it is 
curious to see a text-book of 495 pages in which only 
two are devoted to the description of the galvanometer 
and capillary electrometer together, and where three 
lines contain the major part of the information on the 
electromotive phenomena of the heart * 

The book is divided into four parts ; the first two of 
these, comprising the more elementary exercises, are, 
on the whole, very good. The labour involved in 
preparing new illustrations and tracings must have 
been considerable, and the authors are j'ustly to be 
congratulated on the result of their exertions. In 
addition to the experimental exercises already noticed, 
the section on physiological chemistry merits favourable 
comment, and as a pleasing matter of detail, the draw- 
ings of crystals are particularly accurate. 

There are certain places, however, which might be 
subjected to a little revision in the next edition. While 
the authors reject Von Fleischl's hccmoglobinometer on 
the ground of inaccuracy, the directions given for the 
use of the Thoma-Zeiss hcemocytometer will in practice 
lead all but the very careful student to far more serious 
errors of estimation. With a little skill, the method for 
the detection of albuminuria by heat could be carried out 
so as to show no trace of albumin even when it was 
present in considerable amount, as acid albuminate would 
readily be formed under the conditions recommended. 
"Ethylic acid," on p 180, is a pretty obvious misprint for 
" ethyl alcohol.” We think that the information on 
p. 72 15 a little out of place, but perhaps this is a matter 
of opinion. 

The "advanced" portion of the text-book is hardly so 
well written as the "elementary,” though the articles on 
optics and on Haldane's methods for determining oxygen 
capacity and mass of the blood could hardly be sur- 
passed. Here, moreover, is to be found the largest part 
of the "comedy of errors" which is inseparable from a 
first edition Constantine was an Emperor who reigned 
at Constantinople ; the alloy of manganese and iron used 
for theimoeJectnc work was not called after him. The 
directions for preparing sarcolactic acid, on pp. 442-5, 
would be improved by the substitution of the word 
"phosphoric” for "sulphuric,” and the method, on 
p. 426, for decomposing proteids contains more than one 
senous error, and should be re>wTitten throughout. 

But besides these smaller matters, there is an authori- 
tative method adopted of disposing summarily of con- 
troversial points by ex caihedrd utterances ; we think 
that a text- book writer might, in a fairly complete work 
such as this, at least mention the possibility of different 
views being held by other physiologists, absurd though 
this may seem to him. 

It is a pity that an index was not included in the book ; 
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the few pa^es that are dignified by the name are merely 
a mockery to anyone who is not one of the authors. 

However, even with these easily remedied defects, the 
book 18 a good and useful one which can be recom- 
mended to the student as one to be added to his library. 


OUR BOOK SHELF. 

S/udies tn the Cartesian Philosophy^ By Norman 

Smith, M A. Pp. XIV + 276 (London Macmillan 

and Co., Ltd , New York The Macmillan Com- 
pany, 1902 ) Price net. 

The title of Mr Smith’s book conveys an adequate idea 
of its scope. The author indicates the lines of his treat- 
ment thus — ** In Descartes' system, as we have tried to 
show, there are three fundamental tenets, viz the doctrine 
of representative perception, a very peculiar form of 
rationalism, and the conception of spirit as an active 
creative agency^’ (p. 115) The mam portion of the 
book(pp. 1-115) IS devoted to Descartes, with appendices 
on “ Arnauld’s denial of the doctrine of representative 
perception " and on- Descartes’ views of perception, 
time and consciousness (pp 115-136) 'I he rest of 
the book deals with Cartesian principles in Spinoza, 
Leibniz and Locke, with HumeS Lnlicisiri and “the 
transition to Kant ” 

The author's treatment is lurid throughout , the mam 
lines of criticism are stated clearly, and, on the whole, 
adequately. This is especially true of the chapters on 
Descartes and Locke, where the author has allowed him- 
self to treat the sub|ect at greater length As to Descartes, 
the author says, “ his philosophy of nature 1 have 
reserved for further consideration, and m this present 
volume limit myself, as far as possible, to his meta- 
physics” (preface, p vi) His reason for thus dividing 
the subject IS that Descartes’ "metaphysical reaching is 
perverted by principles wholly at variance with his own 
positive scientific views ” (preface, p 1). This point is 
specially brought out in contrasting Descartes’ physical 
and metaphysical views of motion (pp. 70-71) 

With regard to the salient features of Descartes' 
teaching, Mr. Smith considers that the co^ifo ergo 
Ji/m, so far from being “the really ultimate element in 
hiB system,” is “ simply one consequence of the doctrine 
of representative perception which is itself a consequence 
of his dualistic starting point" (p 14) The importance 
of “ method “ as “ not merely an instrument for construct- 
ing knowledge” (p 23) and the relation of method to 
Descartes’ view of intelligence is well brought out ; the 
same may be said of the author's treatment of the de- 
ductive mathematical method and its fallacies In “ the 
proof of the existence of God,” Mr. Smith thinks 
“ Descaftes’ scholasticism came to a height.” He rightly 
treats some of the Cartesian arguments as purely 
“official” (p. 64). But we cannot say that he is alto- 
gether clear upon the relation of the system as a whole 
to God ; it may be disputed whether Descartes ever 
meant by God “the all -comprehensive absolute reality ” 
Certainly we can recognise the universality of the criterion 
without identifying the system with its maker. The 
author’s argument is scattered and somewhat divided 
between what Descartes really meant and what he really 
said. 

The discussion on Locke is an excellent chapter ; the 
treatment of substance” and “the unknown” may be 
specially mentioned (v p. 195). The treatment of Spinoza 
and Leibniz, though suggestive, is too brief. As the value 
of this book lies not so much in its originality as in the 
accurate exposition of certain lines of thought which 
have dominated modern philosophy, the author should 
not have allowed the recent works on thefc philosophers 
to cramp his own treatment. The section on Derlceley 
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sugl^ests the same criticism Yet the many good quali- 
ties of the book should recommend it to all students of 
philosophy. It is adequately furnished with references 
and has a good index G. S D 

Die progressive Reduktwn der Vanabihtat und thre 
Beztehungen sum Aussterben und sur EntsUhung der 
Arten By Daniel Rosa, Professor of Zoology in the 
University of Modena Authorised Translation from 
the Italian by Dr H Bosshard Pp 106 (Jena Gustav 
Fischer, 1903, published 1902 ) Price 2 50 marks, 
Pro?’ D Rosa begins his interesting essay by say- 
ing that cuttlefishes might envy the obscurity which 
multitudinous evolutionist-pamphlets — likened to “ink- 
squirts” — have given to the troubled waters surrounding 
the rock of the theory of descent ; but this somewhat 
cynical outlook has happily not hindered him from pub- 
lishing (in 1S99) the booklet before us or from having it 
translated into German by Dr. H Bosshard. We have 
both versions of the essay, and, so far as we can judge, 
the translation is exceedingly well done 

In his first chapter, Rosa pictures organic evolution as 
a long-drawn-out “substitution process,” in the course 
of which many groups, having reached their acme, give 
place to others springing from a lower level of the 
phylogenetic stem and retaining a capacity for abundant 
and far-reaching variation As a group becomes more 
perfect, it tends to nirvana , its variations are reduced in 
n)jmber, or, in any case, in range ; and the extinction of 
“lost races” like Craptolites, Tnlobites, Ammonoids, 
Pterodactyls, &c , is causally associated with a progres- 
sive reduction of variation It has to be admitted, how- 
ever, that we do not really know much about the scope 
of variation in the last days of lost races 

In the second chapter, Rosa inquires whether the pro- 
gressive reduction of specific variations is wholly due to 
natural selection or in part also to internal organismal 
conditions He emphasises two points — (i) that an 
organ which disappears in the course of evolution never 
reappears along that line of descent, that an organ 
which has become retrogressive never reacquires the 
capacity of progress , and (2) that in many cases, there 
IS a constancy or fixity in the numerical relations of 
parts, eg. segments, limbs and digits, from which the 
type seems quite unable to free itself. These two sets of 
facts point to a progressive reduction of variability, 
especially in types towards the ends of the phyletic 
branches. This theory is corroborated by detailed re- 
ference to the limitations which structural and functional 
differentiation seems to impose upon the variability of 
tissues and cells Evolution is dominated by the “law of 
progressively reduced variability ” 

The third chapter is less of a unity, for the author has 
been impelled to speak briefly “ de omni re scibili ct 
de quibusdam aliis ” Rosa attaches little importance to 
individual fluctuations ; he relies upon general changes 
or mutations of the idioplasm occurring throughout the 
species. He has done useful service in indicating the 
tendency to reduction of variability in highly evolved 
types ; his essay is very interesting and suggestive, 
pleasantly free from dogmatism or verbal polemics , but 
we must wait for more detailed data, and admit that 
“ Thatsachen, nicht Ansichten, enischeiden 

J. A.xT. 

Steel Ships their Construclion and Matntenanee A 
Manual Jot Shipbuilders, Skip Superintendents, 
Students and Marine Engineers. By Thomas 
Watson. Pp xiv + 290. (London Charles 

Grifhn and Co , Ltd., 1901.) Price i8.s. net. 

The title of this work led us to hope that a long-felt 
IV ant had at length been supplied; but we regret to 
have to say that on reading it we were disappointed. 
Mr. Watson does not appear to have the scientific 
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knowled§[e or the range of practical experience re- 
•quisite for the task he has undertaken. He attempts 
within the narrow limits of eight chapters running to 
^86 pages — of which one chapter of only sixteen pages 
is devoted to " maintenance '* — to deal with suCh great 
subjects as the manufacture of steel and iron ; the 
•quality, strength and tests of these materials; the 
classification of ships and the assignipents of their 
loadiincs; the various methods of ship construction; 
the strength of ships and the stresses to which they 
are subjected at sea ; the types of ships and the con- 
■struction of typical vessels; the details of construction 
of ships and their fittings; and the maintenance of 
ships during their employment at sea. These are all 
most important subjects, and greatly need adequate 
treatment by someone who thoroughly understands 
them and can make them understood by others. Mr, 
Watson has certainly failed to do what is required 
The various polnt*^ are treated in this work chiefly 
with reference to cargo steamers built to Lloyd *s 
rules, and there is little in some of the chapters e\- 
oept what is contained in those rules. The “ laying 
■o/T " of a vessel upon the mould loft floor, and the 
manner of giving out particulars of the forms of the 
various parts of the structure to the workmen, is 
described in two pages, in a general manner that 
conveys no really useful information. Similarly, the 
launching arrangements, and the calculations requisite 
for them, are only glanced at in n very brief and 
sketchy manner The subject of bilge keels is dealt 
with in twenty lines, and the question of how to place 
these properly in position upon the ship is dismissed 
with the remark that they “ should be placed so as 
to give the least possible resistance to propulsion 
A student would like to have some guide to that 
position ! In dealing with the subject of vibration , 
of steamships, the author recommends, as a provision* 
against it, the strengthening of parts of the structure 
in and near the engine-room, and he makes no re- 
ference to the most important precaution of nil — 
which has been much studied of late by marine 
engineers— that of designing the engines so as to 
-obtain as perfect a balance as possible of the recipro- 
cating parts. 

The chapter updn " Stress and Strength ” is very 
unsatisfactory, owing to an apparent want of scientific 
grasp of this difficult and intricate subject. We hope 
that the " shipbuilders, ship superintendents, students 
and marine engineers ” for whom this w^ork is said 
lo be intended will soon be supplied with fuller and 
more exact information than is here presented to 
them 


Elementi di Geograpa Fisica, Fisica Terrestre e Meteor, 
olopa, ad uso delle Scuole Classiche, Tccniche, Nor. 
"tnah ed Agrane. By Prof, Francesco Porro 
Pp viii 2B0. (Turin, Rome, &c : G. B. Paravia 

& Co., lq02.) 


Prof, Porro dedicates his little book “ a mio figli 
Giannino," a distinct novelty in schooUbook preface^ 
The book itself devotes more space to the atmospheri 
the oceans and glaciers than is usual in elementar 
works on ohysical geography. The features of th 
land are dealt with in much less detail, while th 
usual introduction on astronomical matters one es 
pects to find in an Ei^lish school book of the kind 
and the usual appencox on biological matters, ar 
omitted altogether. The result Is that it is possible, ii 
» space, to «ye a very satisfactory putiin 

which are selected for treatmenl 


of the departments w 
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Prof. Porro writes as a lover of nature, with a 
subdued enthusiasm that should prove contagious. 
He has a good knowledge of the literature of his 
subject, makes his references accurate, and knowa 
how to choose really instructive photographs and to 
construct helpful diagrams as illustrations. 

H. R. M. 


LETTEES TO THE EDITOR, 

[TAtf Editor does not hold himself responsible for opinions eX' 
pressed by his iorrespoHdents Ntitker can he undertajk* 
to return, or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Naturb. 
No notice is taken of anonymous communications.] 

Cambridge Matbematlce 

Prof ORki- shill's nonce (p 338) of the German transla- 
tion of mv " Calculus ” is pleasant enough reading. He says 
1 follow ihe method of Squnfifs, “ Spell winder I Now go and 
ilean it *' He ib nearly right, but in trulh 1 act on the belief 
lhat the aNerage Pnglish boy loves to learn by doing things 
hrst and rhinlring about them afterwards, and so my method 
IS rather the reverse of lhat of Squeers Again, " the book, 
as a senes of events connected by a slight thread of con- 
tinuous theori , suggests a marhenialit al Pirkwick " This 
IS at Lite and severe and good humoured and kindly I hope 
lhat Tanibridge men, ns they believe in Prof tireenhill's 
great knowledge and good sense, will also see his kindly 
leelmg, and iliaL ihey will not think me presumptuous m 
urging them lo consider his advice seriously It will be 
gathered that I do not 1113 self think that mv course of 
niHlhematics for enginrers js> more than a promising effort. 

I am very much alive to ils defects But 1 know lhat the 
idea on whiih 1 have been woiking is a good one , I carefully 
developed (hat idea in opening the dist ussion at the Glasgow 
llrilish Association meeting (published Iiy Messrs Mac- 
niillun) ll IS an idea ns well known as the commonest copy- 
book maxim, but it is as much ignored at our lolleges .and 
schools as the sixth and eighlh Comm and mpnts were in 
lllackbeard's ship An>one who studies, how Prof. Forsvlh 
has transformed m\ Lopy-book-maxitn-idetis of elementary 
mathematics teaching so that ihev have become acceptable 
(o all the sc hoolinasiers of the country, and have in a few 
months been adopted hy many examining bodies, must see 
that It IS useless for anybody oulbide Cainbiidge to do more 
than say more and more strongly and persistently how. much 
Cambridge is ignoring certain obvious truths ; how Cam- 
bridge is neglecting its duty of leadership of this lountrj in 
mathematics teaching 

1 have pointed out how the engineer needs mathematics 
in all his work , how he needs the ideas of the infinitesimal 
calculus, and yet how mjlhematicnl symbols have been made 
hateful to him, his very desire foi mathematical knowledge 
having in many cases been taken a devilish advantage of 
b> self-sufficient dull pedants. How the engineer, clear- 
eyed and eager to use tools which he knows by trial will 
n^er fail him, and scornful of all method which he has by 
trial found to be mere pretence, has got to loathe mathe- 
matics and theory,— is it not written In the pages of every 
engineering journal that is published? And yet we know 
that all engineering Is built upon mathematics, that all great 
advances in engineering are made by those practical en- 
gineers who accidentally become able to compute, to use the 
more celestial weapon. When, as at the Royal College of 
Science, there is an endeavour made to constcucc a syllabus 
Suitable for the mathematical instruction, not merely of the 
average, but also of the highest kind of engineer and 
physicist, the netessity for making sacrifice and obeisance 
to outside standards well-nigh defeats our efforts. We ask 
Cambridge to help us towards that freedom without which 
mere can_ be no true education. 

Cambridge leads England in mathematics, and she is at 
presertt very far, not only from my Ideal of leadership, but 
° ^^reenhill, who knows the state 

or tne mathematical world many times better than I do 
I ask Cambiidge men, our best mathematicians, the men 
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without whom nothing can be done, the men whom we all 
Admire so much that we almost forget their faults — 1 ask 
them to translate our poor ideas, our platitudes, our truisms, 
our copy-book maxims as to what ought to be done, into 
actual performance. The wonderful papers or bonks that 
they are now writing, can these make their names glorious 
for more than fifty or a hundred or a few hundreds of years’ 
Is this fame to be weighed against the greater reward we 
offer? They have the thanic of causing mathematics to be 
made a mental tool alwH)s rrad\ for use by the engineer 
and physicist, the pioneers of thought and civilisation in 
this stage of the world’s history \\'e ask them to take a 
high View of the value of their opportunities , really to lead 
the vanguard m the attack now at la^t being organised 
against the general ignorance of our people 

Let them think of all the universilv (olleges and engineer- 
ing schools of the country, and consider how disgust at 
useless routine has led to general neglet t of duly in teacher 
and taught I know of a college where two ‘senior wranglers 
in succession have taken iharge of the education of Ihc 
average student, and there has been no tr.n hing of mathe- 
iiiatii s for inanv \ears I know of .mother tullegf where 
another senuir wrangler does his best lo maintain the old 
Liaditiun that .1 man paid to teruli ought to know' nothing 
of leaihing, ought lo tare notliing foi teaching, and ought 
lo fill insultid il till' jitrsuns who pa\ him his alaiv h.ippen 
to mention ellii lent \ of (etn hiiig in his pr* sriu e 1 aiknow- 
ledge that these professors are of the salt of the e.irth , thev 
have done great servite to scierue by then own w'ork , thev 
ought to be encouraged Lo do nioic and mure of the work 
that they' are specially htted to perloim, but I do sa\ lh.it 
it IS a shame to sacrifice ill (heir students beiause it happens 
that t'ambridge ha^ not enough endow nunl for sin h nun 
Fifty years ago it did not matter to us if ()0 piT cent ol tin* 
undergraduates at Cambridge made fun of inalhematus It 
matters to us now very much indeed that the most imporiant 
weapon that any modern nation can have, the power to com- 
pute, should be jeered at by the very men, the engineers, who 
could make most use of it if they only knew how'. 'Ibis is 
m\ excuse for whpt seems a great presumption in criticising 
Cambridge and in asking that my ideas shall have .1 careful 
consideration I want to see schemes drawn up for the 
education of ail kinds of civil and military engineers 'Ihe 
courses of study must be made Inlerrsiing and u«>fful 1 
do not wish lo find thiit a sailor who has worked uiii all 
Napier's and Gauss's analogies has never measured a dis- 
tance with a tape line on a lerresinal globe, or that he 
cannot do “ the day's w^ork," as it is c.illed, withcuit using 
seven or six figure logarithms 

. It is surely an awful thing lhal many I’arncst men, because 
they have faith in us, should be induced to spend >e.irs in 
making ropes of sand. \t Ihe end of long academic courses 
an examiner finds the best students to be quile sfili*,ried 
with sand-rope making, and mai hemal h'i will be as much 
delaehed from their professionid work .is the game of 
patience ib detached from the daih avocation of the lady 
who plays it As for the average men who hate lhi‘ whole 
thing, thev are better off, 1 mean, of course, if they m mage 
to pass their examinations, for thev can look before and 
after, and need not pine fur what they never h.id 

The nation feels that its common sense has been cjulraged, 
and it IS not merelv elementary education lliai is going into 
the melting-pot Is Cambridge going to hold alool from 
the little army of men who think Ihul ihe melting and 
solidifying processes need to be guidecH ll.is Cambridge 
no interest whatsoever in the nature of the possible cnslal- 
lisation ’ 

There is no great engineering school the mathematics of 
which ought not lo be in charge of as fine a mathematician 
as a salary of 1500I or aoool a year can tempt , is (his man 
lo be a Cambridge man t 

Let Cambridge make no mistake us to the issue now 
before us. Wo know she can do what we want if she likes 
to set herself to it, and we are willing lo coax her, for we 
owe her much. Wc shall take care that her very highest 
ideals are not interfered with , If she makes niathemacits 
popular, pleasant and useful lo practical people, she wdll 
receive back again such great pupils in pure and applied 
mathematics as does not dream of novu.^ ^ 

John PebIiy. 

NO. 1739, VOL. 67] 


Radio-activity of Ordinary Malenali. 

In connection with Mr Strutt’s article on this subject in 
this week's Nature, 1 nviy mention ihat I have received for 
publication from Prof McClcnnain .md Mr Burton, of the- 
University of Toronto, the manuscript of a paper reaii before- 
the American Physical Society in Decomhrr last, on the- 
satur.Ttion current in cylinders of the s.nup size but of 
different mntenalji 'J'he cjlmders uspd w'ere J5 cm in 
diameter, and were made of zinc, tin and lead , the current 
in the lead cylinder was about twice that in the /me, and 
about 50 per cent greater than in the Lin Ihe authors 
fiiunil that the current in the cylinders was considerably re- 
duced by immersing ihc cylinders in a large usiern full of 
water, indicating that part of the ionisation is due to very 
pi-nelrating radiation which gets through the sides of thi- 
cylinder I may take this opportunity of stating that I 
have found that lead apparently gives off an enianalioni 
similar to that emitted b\ radium, for if lead ai elate or lead 
nitrate be dissolved in distilled water, and air very slowly 
bubbled through the solution, the air loming out has grearer 
conductivity than if it had been bubbled through Ihe dis- 
tilled water alone, and it retains this additional condiulivitv 
for many' hours We hope to investigate the effect of other 
metals in solutions and to dc*lermine whether or not it is. 
due lo the radio-active impLiiities in the salts 

J J 7 llUMSON 

(avendivh Laboratory, Cambridge, February 21 

Fall of Coloured Dust on February 22-33. 

I iiWh retpived this rnorning from two of the observer**^ 
of the koyal Meteorological Sniifty samples of red or muddy 
ram vvhuh fell on Sund ly mghi or Monday morning 

Ml C (irover, of the Rousdun Ohsf rv alory, Devon, on 
Monday morning, hebruaiy 23, found that the windward 
Sides f)f Ihe thermometer siriens were 1 onspicuouslv marked 
with a deposit of reddish or rusiy coloured mud, so I link 
as to attrai t attention at once Ihere was the SlUiic appear- 
ance on the anemometer tovvi i -the window ledgi s, the iron 
ladder and the white painted wooden sfulf thirty feel alnivr 
the ground being all marked with the same deposit Ihe 
rainfall was only o 02 inch 

Mr J W Phillips, of Haverfordwest, says ihat ram fell 
between 6 and 9 a 111 on Monday, and that when the i am 
gauge way evamuicd Ihe walnr was found to have a sedi- 
ment of dust Ihe quantity of rain measured vv.is 031 
mill Mr Phillips savs that the phenomenon has been 
noliidl in other parts of the munlry 

Ihe deposit at Kousdoii was apparently much thicker 
than at Haverfordwest Ihe fall must have extended over 
a wide arei W'm Mariciott 

Royal iMeleorological Society, S W , February 24 


Chapman's Zebra 

In the course of some studies of the genus Equus, I obtained 
a number of measurements of the skulls of zebras and quaggas 
through the kindness of Mr T A (J Rehn The measure- 
ments were based on apecimena contained in the colleciion of 
the Philadelphia Academy of Natural Science* Upon comixiring 
Ihese data, 1 found that the measurements for Equus chapmani did 
not approach most nearly those of E burchelh^ of which chapmani 
is supposed to be a variety. Roughly speaking, if the resenv- 
blance to burchelh were expressed by 4, that to .£ zebra would 
be expressed by 6, that to E ji^rvyi by 3, and that to 
E quagga by I ^ In particular, E zebra and chapmant had 
the zygcmiatic breadth and ihe breadth between ihc orbits above 
much less than m burc Kelli The specimen of chapman i waa 
said Lo be from Zanzibar. Part of the facts observed may be 
due to immaluriiy, and Mr. Oldfield Thomas warns me 
that the precise idenlification of £ chapmam is a matter of 
doubt , but from what I have been able to learn, it seems not 
jmpoftsible that £, chapmant, as represented by Prof Ewart's 
'^Malopo," may be a valid species As ii is quite out of the- 
question lor me to settle this matter, I venture to commend it 
tu such of your readers as have belier opportunities 

T. D. A. COCKBRBLl- 
E^it Las Vegas, N. M , U.S.A., January 23. 

I Thesa flguriB nre bailed, not on the absolute measur amenta, but on the 
meoBureRiaiili CNpreued in parccniaBca of ihe total knfth of the skull 
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AMERICAN MAGICAL CEREMONIES, 

'T'HE Dwamiih Indians of Cedar River, Washington 
2 Co., U.S.A., twlieve that when a man is seriously 
ill in the winter his spint departs to the under-worla, 
which is an exceedingly attractive place in cold weather. 
It IS only at that season that the spint of a sick man 
leaves the body for the nether world ; during the summer- 
time, the spirit travels from place to place on earth, and 
even when a man dies in the summer his spirit waits until 
the winter is well advanced before it retires under- 
ground. One of the favourite methods in the summer 
of compelling the spirit of a sick man to return to the 
bod^ is by ringing, but in the winter, the spirits of the 
officiating shamans have to journey to the under-world 
in order to bring back the recalcitrant spirit, and even 
they had it hard to tear themselves away from the 
pleasant home of the dead. 

The ceremony takes place in the dance-house. A 
rectangular space, measuring about lo feet by so feet, is 
marked off by vertical slabs. This is called the canoe, 
and inside are placed, in an upright position, small 



Fic I.— Pmnled idabi of wood for aidei of apirii boat 


painted human effigies ; these very materially assist the 
shamans to compel the spirit to return. The shamans, 
each of whom has a long pole, enter the canoe and 
begin by singing, which is accompanied by the beating 
of rattles and drums by the friends of the invalid , at 
the same time, the shamans make paddling movements 
with the poles. This is kept up all night ; by noon of the 
next day, they are supposed to have entered she under- 
world, where the struggle for the possession of the spirit 
of the sick man begins and lasts for a day and a half. 
At the end of the fourth day, one of the shamans inti- 
mates to the friends of th^ sick i^an that they have 
been successful, and, as a matter of fact, in the instance 
specified the sick man mended speedily, ; 

Two or t^ painted boards that form the spirit' boat 
are shown in the accompanying figure ; the snout-lHce 
projection and a single eye, or a pair of eyes, are on all 
of them, but the deciiration of the body of each board 
vanes. In' the first fi|pxre, a cetacean is drawn, and the 
shape of each board soggests that it is also a c^c^n. 
Dr. G. A. Dorsoy's actount of this ceremony is the first 
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that has been published, and as it is now almost extinct, 
it is fortunate that he was able to record this vanishing 
magical rite. The paper from which this abstract was 
taken was published, along with other original articles 
and various notes of ethnographical interest, in vol. iii. 
of the Bulletin of the Free Museum of Science and Art 
of the University of Pennsylvania. 

Also to Dr. Dorsey, but in this case in collaboration 
with Mr. K. R. Voth, arc we indebted for a very interest- 
ing and exceedingly well illustrated account of the Soyal 
ceremony of the Oraibi, one of the six Hopi villages in 
Arizona. On the first day of the ritual, feather standards 
are erected, cornmeal is spread over them, and a small 
pinch of the meal is thrown towards the rising sun. The 
performers smoke ceremonially dunng the whole day, 
and card and spin cotton. The second and third days 
are employed in a similBr manner, On the fourth day, 
various sacred objects are exhibited and certain feathers 
are provided These are tied on sticks to construct 
what are termed bahos ; the bahos are prayed and 
smoked over, and holy water is obtained from a spring ; 
nine songs are sung at ceremonies which combine 



Fic 3 — C&ie in the Field Columbian Mu<scuni ilhiElraling the Soyel altar 
and the nun ritual- 

prayer With the offering of cornmeal. On the fifth and 
three following days, the people fast, A considerable 
part of the fifth day is spent in practising various katcina 
dances. The Hawk priest screeches and performs most 
fatiguing dances On the sixth day, the rite of offering 
cornmeal to the dawn is again performed ] there are no 
important ceremonies on this day, but many prepara- 
tions are made. All the men begin the seventh day by 
making prayer offerings {bakos) and objects composra of 
maize husks, to which feathers are fastened ; these are 
termed hthikwispt^ or “ something breathed upon.'* On 
the fotlowing day, each performer ta^es his kihikwxspi^ 
holds it to the rising sun and savs, ** 1 breathe on 
this'*; be then runs to his house, where all breathe on 
it, and so the hihikwispi are carried from hotise to hbuse ; 
this ceremony is a charm for the protection against sick- 
ness of the respiratory organs. Later a shrine Is decor- 
ated before which smoke is "planted," and ram clouds 
are represented by six black semicircles ; a fertility cere- 
mony is performed before, and more particularly after, 
the mchlng of water from a spring. Masks are won 


February 26, 1903] 


NATURE 


393 


on thb day ^ again there are bird dances, which keep on 
all through the night. Before daybreak on the following 
morning, the climax of the whole ceremony is reached ; 
in front of the hre which burns before several altars, the 
Star priest twirls a sun symbol and is sprinkled with 
sacred water from a medicine bowl by the priest who 
represents the War- god , later m the day, the bahos^ or 
prayer sticks, are deposited in various shrines around 
the villages. The four subsequent days are spent in 
rabbit hunting, and a big feast concludes the.ritual. 

Dr. Dorsey and Mr. Voth have wisely published a 
detailed accgunt of what takes place, but their descrip- 
tions would have been of greater value to students of 
comparative religion if more explanation had been given 
as to the significance of the various rites. It is obvious 
that the details described are full of symbolism, the 
meaning of some of which can be readily guessed, but 
we do not want to make guesses, we need to be told 
definitely what the natives themselves understand by 
their rites. This memoir appears in vol. in. of the 



Fig 3.— Kbiciiia dancing on a Band picture in from of the c&ndidateB for 
iniliation inlo lha Powramu fraternuy 

Anthropological Senes of the publications or the Field 
Columbian Museum of Chicago. 

Following this is a memoir, by Mr. H. R Voth, on 
the Oraibi Powamu ceremony. Mr. Voth has been for 
many years a missionary to the Hopi, and so has had 
exceptional facility for studying their customs, and it 
will be evident he has not wasted his opportunities. One 
of the items in the preliminary ceremony is a prayer and 
ritual for the protection of plants and com against 
destructive sandstorms. Later the uninitiated boys ant} 
girls have their hair cut. Characteristic features of the 
Powamu ceremony are the making of coloured sand pic- 
turea or mosaics and (he dancing of masked men, 
kaicinas (Fig. 3). An important part of the ceremony 
consiitf in< the flogging of the boys and girls who are 
being initiated into the Powamu fraternity , each child 
has a male end female sponsor, who for ever after are 
called his or her "father” or " mother ” f they are never 
relativesi nor can they he of the same clan as the actual 
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father and mother of the child, but both must be of the 
same clan. Before the whipping of the children, an 
ancient migration saga is narrated This careful study 
of a ceremony that is doomed to disappear is illustrated 
by a large number of well executed plates, which greatly 
enhance the value of the paper The extensive collec- 
tions made by Mr. Voth are in the Field Columbian 
Museum, and ugder his direction there have been 
erected in the museum wonderful cases illustrating 
Hopi altars and sand pictures, and life-sized models of 
priests in the act of perforining various ceremonies. 

Those who wish to study the secular and religious life 
of the Hopi Pueblo Indians must visit the museum in 
Chicago, for there they will find very extensive collec- 
tions well arranged and fully labelled. In all probability, 
these will be accessible to future students when, m the 
not far distant time, sacred objects and picturesque 
ritual will have passed away and become forgotten in 
their native pueblos A. C. H 


THE FATA MORGANA OF THE STRAITS OF 
MESSINA 

J UST as the Brocken is noted for its “spectre," so the 
Straits of Messina have long been known as pre- 
senting, under certain exceptional atmospheric conditions, 
a fine display of the appearances known as Fata Mor- 
gana On his appointment in 1899 to the chair of physics 
at the Technical College of Reggio, Dr. Vittorio E. 
Hoccara undertook a historical and critical study of the 
phenomena, and the results of his investigation are 
published m the Memorie of the Italian Spectroscopists^ 
Society, XXXI , 10. 

Among the ancients, the name of Aristotle is men- 
tioned, but his references to the Fata Morgana are 
doubtful Cornelius Agnppa spoke of reflections in the 
air of mountains, animals ana other objects ; Horner^ 
Apollonius Polycletus, Daniascius and Pliny also alluded 
to apparitions in the air, but their descriptions are not 
precise Allusions to the Fata Morgana are also con- 
tained in the historical writings of Tommaso Fazzello 
(155*3)1 Giuseppe Carnevale (1591) and Marc’ Antonio 
Politi (1617), but the first attei^t at a description of 
the phenomena was given by Father Angelucci in a 
letter published in 1671 by Athanas Kircher, in which he 
described the appearances seen on the morning of 
Assumption Day (August 15), 1634 These effects 
Kircher attributed to reflection by crystals in the air, and 
stated that he had been able to reproduce them artificially 
before a large audience. 

In 1773, Father Antonio Minasi published a "disser- 
tation on the phenomenon commonly called Fata 
Morgana," in which he distinguished hree different 
forms, namely, marine morgana, aena. morgana and 
mdescent morgana Mmasi illustrated his descriptions 
by a remarkably good drawing showing the three phases. 

In a treatise published at Naples in 1S24, Captain 
Pietro Ribaud described the marine morgana of July, 
1S09, and gave a detailed account of the meteorological 
conditions necessary for its formation. In addition to 
calm, hot weather, we nrbtice that Ribaud considered it 
necessary that the vapours exhaled under the heat of the 
sun from the heterogeneous substances, antimonious, 
vitreous, oleaginous, saline and other, contained in quan- 
tity in the snores and earths of Calabria and Sicily 
should not be carried away by the wind. Also the most 
favourable time for the morgana is about the turn of the 
tide. 

The first to explain the morgana by refraction was 
Prof. Salvatore Arcovito (1838), who, however, considered 
(he phenomenon similar to parhelia. Cacopardi never 
saw tho morgana himself, out followed the views of 
.Minasi and Kircher. Regaldi saw the phenomenon oq 
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Jaly 20, 1848, ftnd describe* how parts of the coa^t 
suddenly appeared, standing, so to speak, in the middle 
«f the channel. 

Coming to recent times, we have a description in the 
Angara for 1871 by an anonymous writer. K white 
streak of mist passing across the Sicilian coast melted 
like a transparent veil, revealing arches, towers and 
colonnades floating on the sea, houses, and woods of many 
colours. 

Not less explicit is Prof. Filippo Capri, who described 
in the^ofdro the Fata Morgana of June 20, 1874, which 
occurred between 8 and 9 a.m. The weather was so hot 
as to rum the crop of ^rgamot fruit, and the pheno- 
menon, as on other occasions, was preceded by a white 
mist. Buildings were seen to become elongated, while 
the shores, with their villas and trees, became detached 
like islands and then disappeared. In answer to the 
invitation for an explanation, Dr. Diego Corsa repeated 
Minasi's erroneous opinions, but this point of view was 
attacked by Prof Canale, who, however, did not venture 
to formulate a theory of his own, having only seen the 
phenomenon once. 

Prof. Boccara speaks from personal knowledge of three 
displays of the Fata Morgana under its three different 

Fig 1 


Vertical dark stripes was attributed to the srall of the 
citadel at Messina, and it appeared to blot out the 
houses of the town. 

Prof. Boccara attributes all these phenomena to 
variations in atmospheric density, which produce refrac- 
tion effects. It may be suggested to the mathematician 
that consideration of the principle of least time for the 
path of a light ray affords an easier way of thinking of 
the conditions necessary for the phenomenon than is given 
by the sine law of refraction. The term Fata Morgana 
IS used by the author exclusively in connection with ^ 
apparitions in which the images are erect. When 
inversion takes olace, so that the phenomena are due to 
reflection, the effect is a mirage, a phenomenon also seen 
not unfrecfuently on the Sicilian coast. 

The neighbourhood of Reggio is peculiarly adapted 
to the display of the Fata Morgana both by its topo- 
graphical peculiarities and by the meteorological con- 
ditions not unfrequently existing there These conditions 
are, a morning hour, hot weather, extreme clearness of 
the air, combined, however, with a thin veil of mist over 
the Sicilian coast, and a calm air or slight wind from the 
north, as conditions for the marine morgana. For the 
adrial morgana, the best time of day is from 10 a.m. 
lo I p m , with a stratum of light cloud on the coast of 
Sicily, sea calm or nearly so, a high temperature and 


Fit. a 

Fio 1 — Afirial Morgana af JuiN *7, 1900 
Fi( 3 a ihows (he while misi ki&l berore ihe corntncncemeat of the 
phenomenon 

forms^namely, an afirial morgana on June 37, 1900, wit- 
nessed by himself, Captain Vincenzo Ponzl, of Chiaggia, 
and Prof Enrico Puccmi ; a marine morgana on July 2, 
1901, also seen by Prof. Puccini ; and a multiple morgana 
on March 36, 1902 The first is well shown by the author's 
sketch in Fig. i, Fig. 3 giving an idea of the white mist 
seen just before the occurrence of the phenomenon, and 
which disappeared when the occurrence took place. In 
it, the houses on the Italian coast at Gallico and the 
point of Catona are seen to be considerably elongated in 
a vertical direction, and, so to speak, projected on the 
Sicilian coast beyond, the straits appearing to be con- 
verted into a gulf. In th« marine morgana of 1901, a 
cloud again formed just previously, and the appetence 
was presented of arches standing below the sea line in 
aa upright position, their bases laving no visible fouii' 
dation. These arches corresponded to some railway 
arches above the cemetery Messina, but were more 
brilliant and larger than the real arches. Of the third or' 
multiple morgana^ Prof. Boccara has given an illustration 
in Fig. 3, which, however, represents simuluneously 
various phases of the phenomena which were in reaiity 
seen in succession. Thus the three houses at the leu 
were not all visible at the same instant ; when one 
appeared, the other disappeared. The white band with 
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Fil. 3 -Multiple Murgsna of March rpoa. 

Wind as before. A multiple morgana is, 01 course, of 
much rarer occurrence than the simple form, and the 
one seen m March, 1902, was less marked than one 
observed about twenty years previously by Prof Scerbo 
and Signor Aloi, of which a sketch is reproduced In Dr. 
Boccara's paper. G. H. D 


ll^DlAN RAINFALL. 

E veryone acauainted with the rainfall statistics 
of India is familiar with the appendix to the 
third volume of the Indian Meteofologtcal Memoirs, 
which was published in the year i88fl, when Mr. H. T. 
Blanford was MeteoroLogical Reporter to the Indian 
Government. This appendix contained the monthly 
and yearly rainfalls for each station which possessed 
a rain-gauge, and the period over which the observa- 
tions extended was in some cases, such as Bombay, 
Madras and Calcutta, very long, the last year in which 
the observations from all stations were included being 
that of 18^. 

Since that epoch many years have passed, and the 
time had evidently arnv^ fqr this volume to be 
brought up to date and the whole mass of useful 
rainfall data collected together under one cover. We 
are glad ter say that this large piece of work has now 
been completed and pubtlsliM (1902), and forms the 
fourteenth volume of the AffmoiVx. 
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Under the able editorship of the present Meteor- 
ological Reporter and Director-General of Indian 
Observatories, Sir John Eliot, this new volume con- 
tains all the available data up to, and including, the 
year ^900, and it is to this volume that inquirers of 
Indian Rainfall statistics will now turn. Several 
minor changes will be found to have been made in the 
tables, such as zero (o) instead of (...) when no 
rain had fallen during a month, the authorised ortho- 
graphy, &c., but the most valuable addition is 
undoubtedly the insertion of two extra columns for 
each station giving the tomi rainfall for each mon- 
sOon. 

India, as most people know, receives its rain mainly 
at two periods of the year, namely, during the 
summer months when the south-west monsoon is 
blowing, and during the winter months when the 
north-east monsoon is blowing. In any investigations 
on the variation of rainfall due to extra-terrestrial 
origins or involving atmospheric circulation, it is of 
the greatest importance to be able to treat the mon- 
soon rainfalls separately. Again, some stations are 
more favourably placed, geographically, to depend 
chiefly for their yearly'rainfall on one or other of the 
monsoons, or both , thus Bombay’s rainfall is en- 
tirely due to the south-west monsoon, while the wind 
which ^ivcs Madras its rain is the north-east, further 
south, m southern India, "several of the places are 
more fortunate, and secure their rains from each 
monsoon in turn, so that if one monsoon fails them, 
they still have a ch.ance of obtaining their ram from^ 
the other 

In dealing with such a large area of country as is 
covered by the Indian Meteorological Department, it 
was found desirable to adopt a grouping of the 
months for each monsoon that would be general to 
the whole of India, with the least detriment to some 
individual areas 

Thus the months finally settled upon were .is 
fbllows — NE monsoon, December to April, SVV 
monsoon, May to November The two columns, 
therefore, that are inserted for the first time in this 
volume show the total rainfall at stations during 
the five months ending April 30 of the year in 
question, and the total rainiall of the seven months 
ending November 30 of that year 

The fact that this volume contains no less than 
709 pages and weighs sib I4J0Z. in its paper 
cover, will give the reader some idea of the mass 
of rainfall statistics it contains and of the labour 
involved in bringing the information together The 
volume should serve as an admirable model for other 
countries to adopt, and it would be to the advantage, 
not only of Great Britain and her Colonies, but also 
of many foreign countries in various parts of the 
world, to coordinate their rainfall observations m a 
similar manner, so that such records, which are well 
worth making, arc ready at the hand of any investiga- 
tor who at the time may be working up the subject 

William J S Locrykr. 


THE AFFORESTATION OF THE BLACK 
COUNTRY, 

I N the spring of 1892, when marking trees for cutting 
in the Belgian Ardennes (Chateau de Mirwart)^ 

1 notice that a portion of the wood, alongside a 
meadow and a watercourse, had the irregular shape of 
spoil heaps. On inquiry, I found that some 200 years 
before iron-smelting had been carried on at the ej^t, 
and that th^ heaps consisted of pld s^g and other 
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debris, ^uch as may be expected under ii rudimentary 
process of iron-smelting. The heaps were stocked with 
oak and ash trees, some of them of considerable size 
and value, others of smaller dimensions I marked 
the large trees for sale, leaving all middle-sized and 
smaller trees The latccr girthed up to 4 feet at 5 
feet from the ground, while the trees marked for cut- 
ting girthed 6 feet, and even more. 1 considered 
this a very interesting case, but as I did, at that time, 
not know the. Black Country, it did not strike me 
to utilise my experience for the benefit of the English 
mining districts 

Towards the end of the same year, Mr W R. Fisher 
visited me at Mirwart, and when he saw the above 
mentioned case, it struck him to apply it to the Black 
Country He subsequently visited that locality and 
urged its afforestation on more than one occasion. The 
honour of having brought the subject prominently 
before the public belongs to Mr. Fisher. 

I have just read an account of a meeting at Bir- 
mingham, presided over by Sir Oliver Lodge, to in- 
augurate a society for promoting the afforestation of 
the Black Country As the result of the meeting, a 
resolution was carried, a committee wasi formed, and 
Mr Herbert .Stone was elected hon secretary of “ The 
Black Country 7 'ree-plantmg Society.” 

The area in question is believed to be 14 ,lkx) acres, 
covered wMth spoil and ash heaps, on w^hich now some 
grass grows, ft is grazed over by sheep Sir Oliver 
Lodge, quite correctly, brought the probable finan- 
cial results of afforestation into the foreground, 
while some of the other sjieakers referred to the im- 
portance of a sylvan environment for moral, hygienic, 
and lesthetic considerations, leaving the financial as- 
pect to take care of itself, 'fins 1 consider a mistake, 
because, with the best intentions, humanitarian con- 
siderations alone are not likely to achieve the object 
m view, besides, they can very well be realised, along- 
side of good financial results 

The area in question belongs, I understand, to .1 
number of different proprietors, and this alone would 
probably be a great hindrance to bringing the under- 
taking to a sutcf ssfLil issue. In my opinion, the ad- 
joining municipalities, such as Birmingham, Dudley, 
Bilston, Wolverhampton, Darinston, Wednesbury, Old- 
biir>, 8iC , should put their heads together, devise a plan 
of acquiring the land in question, which cannot he of 
much value, and cre.ate a joint municipal forest 
estate, to be managed by one man. This manager 
might be made responsible to a joint committee, and 
under its orders c.irry out the afforestation of the area 
on a well-considered plan In that case, esthetic con- 
siderations can receive full attention, while the w'oods 
should be so laid out, as to species, Sic., that a reason- 
able return on the outlay may be expected 

If the plan here sketched should prove to be im- 
practicable, it w’ould be quite worth while for the State 
to acquire the land and plant it up In any case, a 
W'cll-considercd plan of action as regards the manner 
ot afforestation, the species to be planted, Arc., is a 
sine qua non of ultimatlf success, and the drawing up 
of such a plan should be entrusted to an expert, who 
I is fully conversant with the management, and more 
especially the financial management, of forest estates 
I lay stress on this, because I see it stated that syca- 
I more, ash, lime, beech and poplar should be planted. 
There wall, no doubt, be many places where these trees 
can be introduced, but the bulk of the area should be 
stocked with fast-growing conifers, the thinnings of 
which will, at an early age, give large quantities of 
pit timber, and thus secure favourable financial results 
^ W. SCMLICH. 
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NOTES. 

In several districts of the south of England and Wales, 
coloured dust or sand accompanied a fall of rain on Sunday 
last, February sa. At Etchlngham (Sussex), twelve miles 
from the sea, patiicles of dust deposited by the raindrops 
were left on the trees. At Swansea and other places in 
South Wales the puddles left by the rain were reddish in 
colour. Mr. A. E. Bninsden, the plerinaster at S^anag-e, 
Dorset, noticed that a thick fog which occurred with the 
rain on Sunday morning had a peculiar yellowish tinge. 
On Monday morning the ironwork on the pier was found 
to be covered with a fine, salmon-coloured dust Some 
specimens of dust collected after the fall have been sent to 
us by Mrs^ Neville Ward, and are being examined. 

In reply to a question referring to afforestation in Ireland, 
Air. Wyndham remarked in the House of Commons on Tues- 
day " Some of the recommendations in the report of the 
Committee on British Forestry are applicable, in principle, 
to Ireland. The Irish Department is af present conducting 
a special survey of existing woodlands and lands, suitable 
for forestry operations, Such a survey is necessary to en- 
able the Department to consider the measures to be adopted 
to give effect to the recommendations of the report in 
question. " ^ 

Dh C. W. Andrews, of the British Museum, has arrived 
in Cairo, and started lor the Fayum Desert, where, in con- 
junction with the officers of the Egyptian Geological Survey, 
it Is hoped that he may be able to add largely to the collec- 
tion of Eocene vertebrate remains from that district. 

Thb anniversary meeting of the Geological Society was 
held at Burlington House on Friday, February so. The 
medals and funds, of which the awards have already been 
announced, (p. 250) were presented. The president delivered 
his anniversary addresA, which dealt with the relations of 
geology to its fellow-sciences. 

Reuter reports that the following telegram from Honolulu 
has been received at San Froncisco . — Mr. Schroeder, 
Governor of Guam, Ladrones Archipelago, is here on his 
way home. He reports the occurrence of a severe and pro- 
longed series of earthquakes, accompanied by loud rumb- 
lings, which have rais^ the level of the island by six inches." 

At the annual general meeting of the Physical Society on 
February 13, Dr. R. T. Glazebrook, F.R.S., was elected 
president for ensuing year. Mr. H M. Elder has found 
it necessary to resign the office of secretary, and Mr W. R, 
Cooper has been appointed his successor. In the course of 
an address delivered upon taking the presidential chair. Dr. 
Glazebrook said that the Society should have a wider range 
of activity, and technical papers should not necessarily bo 
excluded. Interest might also be aroused by arranging at 
times for set dtaruBslons. Attempts should be made to give 
advice and guidance to physicists in isolated positions about 
the country having time to carry out research. The address 
also dealt with the history of theoretical optics during the 
last sixty years, and tho part taken by the late Sir George 
G. Stokes in its development. 

At the meeting of the Royal Astroriomical Society 
February 13, the Society 'e gold medal was awarded to Prof. 
Hermann Struve, director of the Konigsberg Observatory, 
for his work on the sateHltes of Saturn, published in 1898- 
in the publications of the Central Nicolas Observatory, 
Pulkowb. Prof. Turner delivered an address describing the 
long series of observatipits and the complex and laborious 
cakulations l»y which Pfof. Struve had determined the 
diotlons and massei o# (be satellites, the position of fhe 
equator of Baturn, the compressioii of the body of the pMM, 
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the mass of the ring, &c. The address concluded with w 
mention of the fact that half a century ago the gold medal 
had been awarded to Prof. Struve’s grandfather, end a. 
quarter of a century ago to his father, who still lives, one of 
the Society’s oldest associates. At the conclusion of the 
address the chairman handed the medal to Count von Bcrn- 
stor/T, Councillor of the German Legation, for transmission 
to the medallist. 

The annual general meeting of the Institution of 
Mechanical Engineers was held on February 20, when the 
annual report of the council was presented. The report 
points out that the completion of his sixth report to the 
alloys research committee has been delayed by the death 
of Sir William Roberts-Austen. but a large aitiount of his 
experimental work, dealing with the tempering of steel, and 
also with alloys of the industrial metals, is available, and is 
now being dealt with by the committee. No further report 
will be made by the gas-engine research committee until 
the large experunental engine has been put to work at the 
Birmingham University. Prof. T. Hudson Beare has been 
occupied at the University of Edinburgh in perfecting the 
apparatus for testing the value of the steam-jacket Prof 
David S. Capper has now concluded his experiments at 
King’s College upon jacketed and unjacketed steam cylin- 
ders, and a report upon his comprehensive experiments Is 
almost completed The question of the standardisation of 
flanges has received the attention of the council, and was 
dealt With at the April meeting in a paper by Mr R E. 
Atkinson. A considerable number of members and others- 
have since sent in contributions bearing on the best forms 
to be adopted as standards, The engineering standards- 
committee, the constitution of which was explained in the 
last annual report, has held frequent meetings during the 
year, and its recommendations relating to standard sizes for 
rolled sections will be published shortly. 

Mr. Hanbury, Minister of Agriculture, addressing the- 
Lancashire Farmers’ Association at Preston on February 21, 
said he understood that the Department of Fisheries was to- 
be added to the Board of Agriculture. 

Dn Peupwolff, who succeeded Prof, Koch as head of 
the German expedition for the investigation of malaria m 
German New Guinea, states, according to the Berlin corre- 
spondent of the Standard, that he has discovered an aquatic 
insect which destroys the Anopheles mosquito. He proposes 
to cultivate these insects by artificial means, and in this way 
hopes to exterminate the malaria mosquito. 

The French Chamber of Deputies has recently adopted m 
Bill intended to create a nickel coin in France La Nature 
states that to prevent confusion with the silver franc the 
new nickel coin of 25 centimes will weigh seven as againit 
the five grammes of the franc ; the edge of the nickel coin 
will not be fluted like the silver franc ; the new com will be 
half as thick again as the franc. At first 16 million pieces 
will be struck off, and this will require 112,000 kilograms 
of nickel. 

The '* Life and Letters of Thomas Henry Huxley,’^ by 

e l son, Mr. Leonard Huxley, first published by Messrs. 

acmillan and Co , Ltd., in 1900, and reviewed by Sir 
W. T. Thiselton-Dyer, K.C.M.G., in Nature for June 13, 
*1^1, has been reissued in three volumes in the well-known 
” Eversley " series at laj. net. The opportunity afforded 
by' the publication of a second edition has been taken to 
correct various misprints, and to rectify a few errors and 
omission^ in the first edition. In its cheaper form the book 
is Bur^' to renew Its pqpularlty, arid ta rojti'h a witter circle 
of Huxley’s admirers. 
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The Royal Academy of Sciences of Turin announces that 
one of the Vallauri prizes will be awarded by the Academy 
to the man of science, without distinction of nationality, 
who, from January i, 1907, to December 31, 1910, shall 
have published the most important and most celebrated work 
in the domain of the physical sciences — these words being 
used in their broadest sense. The amount of the prize is 
30,000 Italian pounds net The prize will be awarded a year 
after the result has been announced Works submitted to 
the Academy will not be returned, and manuscripts will not 
be considered. 

Speaking at Dorchester on Monday, at the opening of a 
new operating- theatre, Sir Frederick Treves said that the 
ceremony that day represented a movement the magnitude 
of which It was not at first easy to appreciate Twenty-live 
years ago that part of surgery which dealt with operations 
was more or less discredited. It was singularly disappoint- 
ing and, he was sorry to say, singularly unsuccessful The 
amount of work (*iat was then done through operations was 
comparatively small The great development that had taken 
place was all due to the intrqduclion, by Lord Lister, of 
antiseptic surgery, which had rendered operative treatment 
possible. The result had been the saving of many thousands 
of lives annually, and the rescue of still more thousands 
from a state of hopeless illness. The performance of im- 
portant operative surgery was no longer limited to London 
and a few great cities, operative surgery had spread all over 
the country, and now nearly every provincial hospital had 
Its own operating theatre It was all part of a general 
movement which would result In bringing medical and 
surgical science to a higher level than had ever before been 
attained in this country 

The Natal Mercury of January 9 last stales that a 
meteorological institute has been established at Bloemfon- 
tein Substations are being started in Harrismith, Kroon- 
stad, Heilbron, Bethlehem and Bethulie, and records from 
all iMnnta will be sent to Bloemfontein Observations taken 
so far promise very interesting study, and show remarkable 
variations of conditions throughout the Orange River 
Colony, both as regards one part in relation to others, and 
in daily changes at some stations. Such systematic study of 
meteorological conditions as this will very soon be of prac- 
tical benefit to agriculture in this colony 

A Reuter message from St Petersburg states that the 
Imperial Academy of Science has decided to dispatch an 
expedition to search for Baron Toll, who left Siberia in 
June last with a few companions to explore Bennett Island, 
and has not been heard of since The search expedition, 
which will be headed by Lieutenant Koltchak, who was with 
Baron Toll before he left the Siberian coast, will proceed 
shortly to New Siberia and, if necessary, to Bennett Island, 
as there is reason to believe that the baron, seeing his road 
back to New Siberia cut off by the breaking up of the ice 
towards the middle of July last, remained in the island to 
pan the winter, 

The New York correspondent of the Daily Jlfoif reports 
that the first detailed announcement of the plans of the 
Rockefeller Institute, founded by Mr. John D, Rockefeller 
With an endowment of 40,000! two years ago, has been made 
public. Mr, Rockefeller added 200,000! to the endowment 
lost summer. It i& expected that his contributions will ' 
ultimately reach a total of two and a half million pounds, 
Mr. Simon Flexner, of the University of Pennsylvania, has 
been chosen to take charge of the work, which will bo 
centred In New York. A research laboratory will be opened 
In October, Thbn wilL follow a hospital, wtbere special 
groups of patients will be treated In order to develop new 
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methods of practice The progr.immc also includes the 
publication of a journal of experimental mcdi9ine and the 
creation of a popular hygienic museum Several physicians 
have already been sent to Europe to make special researches. 

The Savrige Club entertained Mr Marconi on Saturday 
evening, February 21 Mr Henmkrr Heaton, M P , 
occupied the chair, and among the visitors were the Marquis 
of DulTerin and Ava, the Earl of Malniesbury and Sir Charles 
Boxnll Tn responding lo the toast of his health, Mr 
Marconi said he demurred to the statement of the chairman 
that he had been neglected m England Like the King of 
Italy, the King of England had been most kind to him, and 
for three weeks he, by desire of His Majesty, earned on 
experiments m His Majesty’s ) acht Osborne which greatly 
advanced the development of wireless telegraphy He then 
traced hjs work and the opposition he had met with, step by 
step, from the cable companies The Canadian Ciovern- 
ment had given him substantial assistance and a grant of 
money to tarry on his work. '1 he Italian Government had 
just passed a Bill to erect the largest Marconi wireless tele- 
graph station in the world, to communicate with Amenta 
In conclusion, he made the announcement that he had just 
made an arrangement with a great daily newspaper in 
London^ to supply it with a wireless message every day from 
Canada. 

The Postmaster-General, in reply to a question on wire- 
less telegraphy put by Mr H Samuel last Thursday, stated 
that the effect of recent progress on the commercial and 
Strategic interests of the country was receiving careful atten- 
tion, and that he was in communication with the Marconi 
Wireless 'lelegraph Co on the subject of its relations with 
the Post Office “ 1 am not at present in a position," he 
added, " lo make any final statement on the subject, but 1 
have no doubt it will be possible to secure for the public of 
this country the use of this method of communication when 
It IS sufficiently developed for commercial purposes " Con- 
trast with this the attitude of the Italian Government, which 
has j'ust passed a Bill for establishing a powerful wireless 
telegraphic station in Rome, which was introduced by the 
Minister of Posts and Telegraphs The Senate passed a 
resolution expiessing its great satisfaction with the state- 
ment of the Minister, and conveying congratulations to Mr. 
Marconi It is proposed to make this new station the largest 
yet built, and it is hoped by its means to establish communi- 
cation with Argentina and with all the existing long-distancc 
stations 

A NEW form of electric heating apparatus has been in- 
vented by Mr. E G. Rivers, of H M Office of Works. The 
radiator is constructed of a layer of finely powdered retort 
carbon held between enamelled iron plates and kept in posi- 
tion by asbestos cardboard. Three copper strips are led in, 
one at the centre and one at each end, and continuous current 
passed from the centre strip tn the outer two The current 
taken Is about eight amperes at 200 volts, and with this a 
healing surface of 25 square feet can be maintained at an 
average temperature of iqo° F The manufacture of this 
radiator is, we understand, to be undertaken by the Electric 
and Ordnance Accessories Co , of Birmingham. 

Accordinq to last week's Daily ijfaif, the sharp frost in 
New York produced some startling effects on the elevated 
'MAotrir railway, There had been rain before the frost, ai a 
result of which the centre rail had become coated with Ice, 
and this led to sparking on a large scale. The effect 
appears to have been somewhat extraoVdinary If we may 
Judge from the account given by the Daily Af oil's corre- 
apondent, who writes as follows . — " Dazzling Qaahea of 
flame shot high into the air, the reflection in the sky strongly 
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renemblin^ the Aurora Borealis. Every train resembled a 
blazing comet, being* followed by a long- stream of flame and 
sparks. The whole line glistened with beautiful electrical 
discharge*!. Thousands of persons walked the streets watch- 
ing the strange spectacle." This seems to open out fresh 
possibilities for electric railways in catering for Ihe public. 

Thb preliminary account of the International balloon 
ascents of December 4, published by Dr. Hergeaell, show 
that France, Germany, Austria, Italy, Russia and the United 
States (Blue Hill) took part in the experiments Both 
manned and unmanned balloons and kites were used , the 
highest altitudes attained were . — Itteville (near Paris), 
metres, lowest temperature —52® q C., temperature 
on the ground —4® 8, Strassburg, 16,500 metres, minimum 
temperature — 65‘*‘2, on the ground —7“ 8, Berlin, 14,465 
metres, temperature —35“, on the ground —11° 5, the lowest 
temperature was -46'*'7 at an altitude of 9670 metres; 
Pavlovsk, 17,700 metres, the lowest temperature was re- 
corded at ii.aao metres, —63° 5, on the ground —20*7, 
ut Blue Hill the wind was not strong enough to rai<ie the 
kite higher than noo metres, an inversion of temperature 
occurred at the height of 1000 metres The European 
ascents were made in an area of high barometric pressure 
5 ymo«j'j Meteorological Magazine for February Antains 
the first of a proposed series of articles on the Canadian 
climate, by Mr. R. F Stupart, director 0/ the Meteorological 
Service of Canada These articles bid fair to be of consider- 
able interest, and will dispel the, popular idea that Canada 
11 an exceedingly cold country Ordinary renders may not at 
first realise that a large portion of Ontario lies as fnr south 
as Ihe south of France, that Toronto is further south than 
Florence, and that the southern point of Ontario is further 
south than Rome Referring to Vancouver, the author 
points out that the rainfall along the exposed western coast 
exceeds loo inches, but in the more eastern districts it is less 
than half that amount " The mean monthly and annual 
temperaiurei correspond very closely with those found in 
parts of England , the summers are qullf as long, and severe 
frost scarcely ever occurs " Crossing to the mainland, 
about 70 miles from Vancouver, the observations taken at 
an experimental farm give the mean temperature of January 
33 ”. ^**6 of July <14°; Ihe lowest temperature on record 
is “ 13®, and the highest 97° Further eastb^nrd the summers 
are warmer and the winters are colder, but bright, dry 
weather is the rule Tn the prairie country the winters are 
at times very cold, but the air being dry, a temperature of 
30 causes no inconvenience to ordinary daily avocations, 
and early in May the prairies are carpeted with flowers 
Mr. Ij, H Murdoch describes {Monthly Weather I^evtew, 
t^tober, 1903, vol XKX. No. 10) some interesting facts re- 
lative to the variation of precipitation at Salt Lake Citv, 
the water-level of the Great Salt Lake and some rainfall 
records from other localities in the States The curves whith 
he gives in the paper show a good agreement between the 
variation of the rainfall and the level of the lake, which led 
him to deduce that from 1827 to 1864 there was a dry cycle, 
from 1865 to 1886 a wet cycle, and from J887 to the present 
time another dry cycle. To investigate the universality of I 
theM dry and we(J|^riods he examined several American 
stations of about ^ same latitude. He found that the*' 
country west of the Kocky Mountains had ItS wettest cytte' 
from 1866 to 1887, while the middle Mississippi and Ohio 
valleys h«d their heaviest precipitation from 1840 to 1859 , 
thus, while the central portion of the country was receiving 
abundant rainfall, the west of the Rocky Mountains ex- 
** the longest dry cycle of which tve have any 
retofd. At the present Clmb, from San Francisco to 
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Ualtlniore a dry cycle ib in progress, and it is stated that 
" the past fifteen years have been the driest fifteen con- 
secutive years on record for all the stations named, except 
Sacramento, and the drought is equally well marked there, 
but the fifteen years from 1851 to 1865 were a trifle drier." 
Mr Murdoch examined the sun-spot curve to see If he could 
trace any connection between these periods of wetness and 
dryness, but he found none, years of minimum spots being 
sometimes excosslvely Wet and sometimes excessively dry, and 
the same for the years of maximum sun-spots How long 
will the present dry cycle continue? he asks, and he points 
out that a correct answer to this question wduld be worth 
millions of dollars to the people of the United Stales. 

In No, 13 (1902) of the Annnlen der Physik, Herr Hans 
Lehmann publishes a Iib^t of the wave-lengths of the iron 
spectrum between \ 6811 30 and \ 8690'9&, which should 
prove a useful blandard of reference for wave-lengths in 
this region Referring to Sir William Abney’s conclusion 
that there is an upper limit to the spectra of certain metals, 
which the latter photographed during his experiments on 
the ultra-red region, Herr Lehmann stales that his own 
experiments tend to conlirm this conclusion 

Prop J Trowrridge, who has been studying powerful 
electric discharges from condensers through hydrogen con- 
tained in sillca-glass vacuum tubes, finds (hat by using 
this material for his tubes he cun obtain and examine the 
most intense light yet studied in a laboratory (Electrical 
/Review, November 22, 1902) His experiments show that 
to the eye the light of hydrogen appears to give a continuous 
spectrum, though photography reveals many bright and 
dark lines in the ultra-violet. Prof. Irowbnrigc considers 
that his results have an important bearing upon theories 
of the nature and constitution of stars and of the sun’s 
spectrum, and ihut they open a new field in spectrum 
analysis 

At Brescia in September, 1902, the Seismological Society 
of Italy held its first congress An account of the proceed- 
ings, whuh extended over five days, and were largely de- 
voled 10 seisinometry, the Society publishes in its Bulletin, 
Nos 4 and 5, vol viii One important discussion referred 
to the rate at which rererding surfaces should be moved 
Experience suggests that the speed to be adopted depends 
very largely upon the character of <he earthquakes which 
are being studied With earthquakes of local origin, waves 
with a period of 1/20 or i/io of a Second may occur, whilst 
earthquakes of distant origin consist of waves which vary in 
period from 5 to 60 seconds. To obtain an open diagram 
of the former, the speed required for the recording surface 
should be so very much higher than for the latter that it 
would seem necessary to employ difTerent types of apparatus 
for difTerent types of earthquakes Other discussions re- 
lated to the form of unfelt seismic waves, modifications of 
the Rosai-Forel scale, the probable value of continuous 
determinations of the value of g in the vicinity of volca- 
noes, the establishment of a magnetic observatory in 
Sestola, to seismic periodicities and to other subjects. 
Many Instruments and diagrams were exhibited, and under 
Its able president. Prof. Pietro Tacchini, the Society is to 
bp congratulated on the encouragement it has given to 
seismic research 

We have received a paper by Father Algu^, S.J., director 
of the Philippine Weather Bureau, on ground temperature 
observations at Manila. Underground temperatures have 
been regularly observed in Manila since the year 1895, with, 
four thermometers placed 59*06 Irt., 39 ^3 in., 17 7a in. and 
13 78 in. below the surface of the grdund, and more recently 
three more have been added at deoths of Q 84 fn . iq' 68 In. 
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snd 30 3S in DUou^sing' the temperatures at iq 6S in and 
^938 m. in detail, Father Alf^u^ finds that at the former 
depth the minimum of the year falls in December and the 
maximum in May ; the minimum of the day occurs at 
6 a.m*, a secondary minimum at noon, and the maximum 
about 10 a m. * i'he daily range varies from about 6° C m 
April to about 3“ C. in the coldest months of the year; 
Co/nperatpre is nearly constant from midnight 10 6 a m 
At a depth of 3938 in the minimum temperature usually 
falls in December and the maximum in May , a large oscil- 
lation takes place from about 6am to in a m , followed 
by a slight descent until 11 am , from January to May 
temperature remains low to about 4 pm., rises slightly 
until 5 p m , and then remains steady all night until 6am 

The affective quality of auditory rhythm is the subject of 
a paper by Mr Robert MacDougall in the /^yc/iolo^^iraf 
Review for January, which deals more partirularly with the 
external conditions of pleasurable or painful feeling In 
rhythm Mr MuLDougall considers that the qualities of a 
rhythmical sequence which render it gay or restful ire 
not attributable to secondary associations, but to the riivthm 
itself, and in particular to a rel.ition of .igi cement between 
the rate of the rhythm and the prevailing mood of the 
observer Variations in intensity of the rhythmical element 
are much less marked in their efTeit than variations ol 
tenipo In regard to the proportion between the lengths 
of the various elements within the rhvthm, it is found that 
those forms aie the most pleasing ill which the acrenliialeJ 
element is lengthened (as is tommonlv done in the recital 
of music or poetry), but a marked differeiue e\isrs between 
trochmc and dactylic forms In the former, equalitv of 
the two elements is the least pleasing form, while inverted 
types in which the unaccented element is lengthened have 
a peculiar character of their own which pradiu es an agree- 
able sensation In the dactylic form, the inversion of the 
intervals so as to give greater length to (he uniucenled 
element produces a more displeasing efTett than absolute 
uniformity 'I he feeling of monotony when .1 rhythm is 
repeated is attributed to the tendenev to differentiate be- 
tween sucLP53iv’’e groups, and to (ombinc (hem into larger 
rhythmical unities 'I he pleasun derived from pure rhythm 
IS more marked in music than in jwiptrv, where its vontmuilv 
is continually interrupted bv'^ the stream of imngi's aiousid | 
by the articulate sounds whiih support it 

Mr U R Oghvie Grant, of the Natural History 
Museum, has started on a culle<'iing expedition to the 
Azores Such an excellent all-round collector ought to 
obtain many novelties 

The rase of ''recent additions ” m the cential hall of 
the British Natural History Museum contains an interest- 
ing series illustrative of burrowing nnimals The exhibjt 
at present includes a number of mammals, such as the 
common mole, star-nosed mole, golden moles, sand-mole^, 
naked sand-rat, marsupial mole and duckbill, together with 
various burrowing snakes, beetles, molluscs, Ac , as well 
as one species of bird,* 

In JVoluniHjjehfcfid/fliche Wochenschtift of February 8 
Dr. von Linden concludes his paper on the markings of 
animals, making special reference to the effects of change 
of temperature on those of the Lepldoptera, and pointing out 
that by means of such variations what are practically new 
species may be artificially produced 

In the course of the second part of his article on the nests 
of bees, published in Ihe Bichgisehes CentraiblMtt of Feb- 
ruary j, Dr. von ButCel-Reepen publishes a phylogenetic 
table of the ApldiSt In which the honey-bees (Apinc) and 
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the iitingless beea (Melipumnjc) are regarded as forming 
diverging branches from the ancestral humble-beea 
(Hoinbince) 

In response to a suggestion of Frof Bardeleben, to the 
effect that a fresh study of the anatomy of generalised types 
of the different groups of vertebrates could scarcely fail to 
lead to good results. Dr H H Wilder undertook the de- 
tailed examination of the skeleton of the American spotted 
salamander {Necturus maculatus). 'ihe result of his work, 
with numerous illustrations, forms vol v , No g, of the 
Memoirs of the Boston Natural History Society 

In a note in vol xxvi of the Protecdoijpj of (he L S 
National Museum, Mr M W' Lyon records the interesiing 
fait that the females of the American bats formerly known 
as Atnlapha, but now generally termed Lasiurus, are 
furnished with two pairs of inammEE, and generally produie 
from three to fovir young ones at a birth. A photograph 
of a female of the common North American L borealis, 
with four young, is reproduced Later on in the same 
volume Dr L Stejneger records the rediscovery of the 
Salamandrd quadnmaculaia of Holbrook, whith inhabilh 
(iporgia and the ( aruhnas, and is entitled to rank ns a dis- 
tinct species of the genus Desmognathus 

I lie Irish Naturalist for February rreords the breeding 
of that essentially Arctic bird, the red-necked phalarope, in 
the we'Jt of Ireland In a senes of notes on the birds of 
thij Outei Hebrides, published m Ihe Lfinu/j of Scottish 
Natural History for igoa and January, 1003, Mr J. A 
I larvie-Brovvn adds the same sprues, together with the 
lesser tern, ilie poihard and the si.uip-diKk to the list of 
birds breeding in those islands Mr Brown mentions that 
although about jjj.ooo sea-buds of various kinds are 
annually killed by the islanders for food, yet this slaughln 
has no perieplible effect on the numbers of the feathered 
inhabitants of the islands On the conlrarv, fulm.u -petrels 
are steadily on the 1111 reuse, and annually eMemling iheir 
bleeding range 

liic Emu for January contains (he presidenti ul addresi, 
of C'olonel Leggo read befoie the congress of the Aiislrul- 
asian Ormthologisls * I'liion Reference is m-adc to the 
good work done by the members of the Union, and especiallv 
to the succPB«t winch has nttenrled ibeir offiLiil jovirn.il, 
the Emu It IS hoped (h.lt before long means niav be 
found of illustrating that periodical, wIumi necessaiy, with 
coloured plates. Cine of the moat important papei s to which 
the president refi rred is Mr Lr Souef’s note on the feathers 
of the emeu, in w'hich it was pointed out that although the 
barring characterislic of the nestling plumage usually 
vanishes jn the first year, yet that it ocrasionaily reappears 
Regret whs expresscMi that the 'I asinanian emeu, which prob- 
ably belonged to a distinct race, was allowed to be I'xtennin- 
alcd before its characteristics were described An rxc'ellent 
plate of a Little penguin, with young, on its nest forms a 
feature of the January number 

In a paper on the Coleoptera of Colorado, published in 
vol, V , No. 3, of the liulletin of the Iowa Llniversity, Mr 
H F Wickham makes the following general remarks — 
'*ThR phenomena of distribution m Colorado are of much 
int^est Within a radius of a few miles we may find assem- 
bkages of sperles representing at least three distinct fauns. 
Yhe first, that of the great plains surrounding the moun- 
tains, IS marked by a great development of wingless or 
Imperfectly winged forma, probably largely invaders from 
the soqth, inrhere we may suppose that the arid deserts Brit 
made their appearance, and where this characteristic feature 
la more Jn |vidence among the becFtles . , . Occasionally 
these forms leave their natural haunts oxid extend tor long 
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dfitancei up the river veUeye. . . . Ai we enter the timbered 
country on the higher foot-hills and lower mountain sides, 
WD encounter a fauna which, while not unmixed with species 
that have come up from the plains, shows a strong affinity 
to the life about our Great Lakes. Higher still — from about 
6000 to 9000 feet — we meet with species of genera still more 
boreal In their habits. . . Above timber line the peaks 

sustain a few beetles which seem to be of Arctic origin, left 
probably by the retreating ice-sheets of the Glacial period." 

In the January issue of the Journal of Anatomy and 
Physiology t Dr Tims discusses the evolution of the cheek- 
teeth of mammals. In the development of the premolar 
series it is considered that the increase or suppression of the 
cusps of the cingulum has played a part The molars appear 
to have attained complexity by the fusion of two or more 
simple teeth in the same line The molars of a rabbit re- 
present a simple type, in which two cones, with their cingu- 
lum, have been fused. In most rodents two cones seem 
to be Involved, although m the water-vole four may be 
united The two outer cusps on the upper molar of a dog 
represent two elements united by fusion, and the evolution 
of the molars of rununants is believed to run on parallel 
lines The author adopts the concrescence theory of dental 
evolution, so far as it relates to fusion in the molars of 
cones situated in the same line , but is unable to find evidence 
of fusion out 0/ this line, and cannot accept the view that 
cones of two dentitions are represented in the molars 

The London Stereoscopic Company has sent us a list of 
cameras, lenses, optical lanterns and other apparatus con- 
nected with photography which are offered for sale at greatly 
reduced prices in order to make room for new articles 1 
Opportunity is thus afforded for obtaining or supplementing 
a photographic outfit at much less than the usual cost 
The February number of the Parents* Review, the monthly 
organ of the Parents' National Educational Union, contains 
two articles treating of two distinct branches of nature- 
study. The first, on "The Boughs of the Branstock," by 
Mr. W. G. Collingwood, deals with the pictorial representa- 
tion of trees in an artistic manner, the second, "A Plain 
Account of a Kerry Potato-patch," by Miss E. A Magill, 
describes certain experiments designed to test what could be 
done by one individual with the least possible capital in the 
cultivation of a kitchen garden 
In pursuing his researches on the emanations from radio- 
active bodies, M. Henri Becquerel has recognised that the 
rays given off by polonium are identical with the Kanal- 
sirahlen of Goldstein, In the current number of the Comptes 
rendust M. Becquerel classifies the various rays as follows — 
Uranium emits only one kind of radiation, charged with 
negative electricity and possessing high penetrating power 
The emanation from polonium is charged with positive 
electricity, and Is very easily absorbed, whilst the emanation j 
from thorium and radium contains both kinds of rays. 

The additions to the Zoological Society's Gardens during 
the past week include an Agile Wallaby (Macrons agifu), 
a Brush Turkey (Talegalla iathami), a Frilled Lizard 
{Chlamydosaurus kmgi) from Australia, presented by Mr. j 
H, W. Fawdon; a Tiro-spotted Paradosure (JVandirua bmp-* 
faffl) from West Africa, presented by Mr. C. W. Wllsottj 
two Red-sided Tits (Fafujt variui), European, presented by! 
Mr. Howard WilfiaiDs; a Chimpanzee (Anihrcpopithacus 
Uoglodyfei) from West Africa, three CoquerePs Mouse 
Lemurs {Chirogateus soquereW) from Madagascar, three 
Bearded Lizards (^Amphibolurus barbafuj), a Blue-tongUed 
Llaaid {Tiltqua idncoMrz) from Australia, two Btack-headed 
Buntings (Emberiga tueltmoeephala), European, deposited. 
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OC/H ASTRONOMICAL COLUMN 
Photogmaphs op the North Polar Region. — la the 
February number of the BulUttn de la SociH^ asironomique dt 
France^ M. Flsmmsrion gives sn interesting description, em- 
bodying a catalogue of positions and several charts, of a series 
of photi^raphs oi the redon surrounding the North Celestial 
Pole. The article descrUMs the obtaining of the photographs 
and also shows how they indicate very clearly the movement of 
the pole among the surrounding stars during short intervals of 
time. In the calslogue, 356 stars, all within 2° of the dole, 
are arranged in the order of their North Polar distances on 
September 3, 1902, and their magnitudes, coordinates and 
numbers in the Kedhill (Carrii^ton’s 1S57) catalogue of cir- 
cumpolar stars are al^o given. The charts show the movement 
of the pole among these stars during the period 1600 to 2200 
A.D., and that Polaris, which is at present No. 129 in the 
catalogue, will attain its minimum N P D. in the year 2104, 

A Device for Obtaining Good Seeing — In a paper com- 
municated to the American Journal of Science for February, 
Prof. S. P. Langley describes a novel device which he has 
found efficient In producing steady images of the sun and 
stars when observed with the reflector of the Smithsonian 
Astrophysical Observatory, and he believes that it will have 
the same effect when used with refractors 

Generally the point aimed at in previous attempts to 
obtain " good seeing " has been to abolish all air currents 
in ajid about the telescope tube, but Piof Langley has found 
by experiment that the definition is very little improved when 
this course is followed After various experiments at 
different altitudes he arrived at the conclusion that it is the 
air within a few hundred yards, or even feet, of the tele- 
scope that has the greatest disturbing effect, and he en- 
deavoured to find some method of tranquillising this The 
reflector he was using was fed by a coelo&Cat, and he caused 
the reflected beam to pass through a long three-walled tube 
I which was covered by a canvas tent, so that the contained 
' air was thoroughly well insulated from the variations of 
temperature and the draughts in the surrounding atmo- 
sphere. Very little relief was found as a result of this 
arrangement, so Prof Langley tried an experiment of a 
somewhat paradoxical character, which he found to answer 
very well. He drew a strong current of air through the 
Inner tube and introduced cross currents by several inlets at 
various points in the length, thereby thoroughly agitating 
and mixing the enclosed air. Taking some artificial double 
stars for his objects, he found that doubles which were 
blurred and inseparable under the former condition were 
plainly visible and sharply separated when the air was thus 
agitated. When the sun was observed under the new con- 
ditions It was found that the " boiling " on the limb, which 

15 normally so annoying to the observer, was very nearly 
abolished. No quantitative results are yet ready for publica- 
tion, but Prof. Langley has no doubts as to the general 
advantages to be obtained from the application of his 
method 

Proper Motion op the Sun Compared with Stellar 
Velocities. — In a paper communicated to Section A of the 
American Association for the Advancement of Science, Profs. 
Frost and Adams, of Yerkes Observatory, give the results 
they have obtained, using the Bruce spectroscope, of the 
radial velocities of twenty stars having spectra of the Orion 
type. The table of radial velocities included in the paper 
shows that of all the stars considered, those between 3 hours 
and 7 hours R A. have a positive motion, i.e. they are re- 
ceding, whilst those in the opposite region of the heavens, 

16 hours to 20 hours R.A , have a negative motion, i.e they 
are approaching This difference is chiefly due to the 
velocity of the proper motion of the sun, and if the amount 
of this motion be subtracted from the values obtained, the 
remaining proper motions of the stars are very small, 
scarcely any of them having Such great velocities as that of 
the sun. 

I^SCOVBRV OP Ancient Astronomical Records.— D uring 
Prof. Hllprecht’i excavations at Nippur, a library, which it 
hi eitimat^ contains 150,000 tablets, has been discovered. 
^^7 , tablets reiCT to ancient astronomical records, 
and It is expected Oiat when these are finally translated, ecme 
remoiwble facts omcernlng the state of astronomical know- 
ledge during the period about 2300 B.c. will be disclosed. 
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ANIMAL THERMOSTAT} 

A THERMOSTAT is bh apparatus, or instrument, for auto- 
madcally maintaining a constant temperature in a space, 
or a piece of solid or fluid matter with varying temperatures in 
the surrounding matter, 

Where and of what character is the thermostat by which the 
temperature of the human body Is kept at about 98° 4 Whrenheit 7 
It has long been known that the source of heat drawn upon by 
this thermostat is the combination of food with oxygen, when 
the surrounding temperature is below that of the l^dy. The 
discovery worlud out by Lavoisier, Laplace and Magnus still 
holds good, that the place of the combination is chiefly in tissues 
surrounding minute tubes through which blood circulates 
through all parts of the body, and not mainly in the place 
where the furnace is stoked by the introduction of food, in the 
shape of chyle, into the circulation, nor in the lungs' where 
oxygen is absorbed into the blood. It is possible, however, 
that the controlling mechanism by which the temperature is 
kept to 9^° '4 may be in the central pans, about, or in, the 
pumping station (the heart) , but it may seem more probable 
that it is directly effective in the tissues or small blood-vessels in 
which the combination of oxygen with food takes place 

But how does the thermostat act when the surrounding tem- 
perature IS anything above 98^ 4 and the atmosphere saturated 
with moisture so ilut perspiration could not evaporate from the 
surface ? If the breath goes out at the temperature of the body 
and contains carbonic acid, what becomes of the heat of com- 
bustion of the carbon thus taken from the food ? It seems as if 
a large surplus of heat must somehow be carried out by the 
breath because heat is being conducted in from without across 
the skin all over Ihe body , and the food and drink we may 
suppose to be at the surrounding lemperaiure when taken into 
Che body. 

Much is wanted in the way of experiment and observation to 
lest the average temperature of healthy persons living in a 
thoroughly moiht atmosphere at temperatures considerably above 
98" 4 , and 10 And how much, if at all, it is above 98“ 4. 
Experiments might also, safely, I believe, be tried on healthy 
persona by keeping them for considerable times in baths 
at ro6° Fahr with surrounding atmosphere at the same tem- 
perature and thoroughly saturated with vapour of water. The 
temperature of the mouth (as ordinarily taken m medical 
practice) should be tested every two minutes or so The tem- 
perature and quantity and moisture and carbonic acid of the 
breath should also be measured as accurately as possible. ' 

P S , December 5, 1902 — Since the communication of this 
note, my attention haa been called to a most interesting paper by 
Dr. Adair Crawford in the Philosophical TransatUons for 1871 
("Hutton's Abridgments," vol xv p I47), "Experiments on 
the Power (hat Animals, when placed in certain circumstances, 
possess of producing Cold " Dr Crawford's title expresses 
perfectly the question to which 1 desired to call the aiteniion of 
ihe British Association , and, as contributions towards answer- 
ing It, he desciibes some very important discoveries by experi- 
ment in the following passage, which I quote from his paper — 

"The following experiments were made with a view to deter- 
mine with greater certainty the causes of the refrigeration in the 
above instances. To discover whether the cold produced by a 
living animal placed m air hotter than us body he not greater 
than what would be produced by an equal mass of inanimate 
matter, Dr Crawford took a living aud a dead frog, equally 
moist, and of nearly the same bulk, the former of which was at 
67°, the latler at 68°, and laid them on flannel in air which had 
been raised to iq6° In the course of twenty -five minutes, the 
order of heating was as annexed ^ 


Mm. 

Air 

Dead Frog 

Living Frog 

Id 1 

0 

7^ 

674 

.1 a 

, . 102 

. 7a 

68 

PI 3 • 

100 

72I . ' 

694 

pp 4 

100 

... 73 

70 

,.35 . - 

95 

8U 

78* 


t By Lord Kalvin, Read before Seclioqi A of ihe Brliiih AuacUiioo, 
B«l(ui, 1909. 

I Obeervailoni by Governor Bllh Id 1798 \ leachmfi of Dr. Cullen prior 
lo 176s ; very daring and Important axperimvntB by Dr Fordyce on 
himselrin healed rooms, communicated to ihs Royal 5 ocJ^ of London la 

ihe two foUewint npetlmetita, ibe thermoaiBtan wen pieced in 
conteci wiih theikin of the animals under the axlllB.^OiiiG. 
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" The thermometer being introduced into the stomach, the 
internal heat of the animals was found to be the same with that 
at the surface Hence it appears that the living frog acquired 
heat more slowly than the dead one Us vital powers must 
therefore have been active in the generation of cold 

"To determine whether the cold produced m this instance 
depended solely on the evaporation from the surface, increased 
by the energy of the vital principle, a living and dead frog were 
taken at 75' and were immersed in water at 98", the living frog 
being placed in such a situation as not to interrupt respiration * 


Min. 

Dead Frog 

Living Frog 

In 1 

85 


2 

88 ^ 

85 

PI 3 

904 

a? 

.. 5 

914 

89 

M 6 

914 

89 

.. 8 

914 

89 


"These experiments prove that living frogs have the faculty 
of resisting beat, or producing cold, when immersed in warm 
water ; and the experiments of Dr. Fordyce prove that the human 
body has the same power in a moist as well os m a dry air , it 
18 therefore highly^ probable that this power does not depend 
solely on evaporation 

" It may not be improper here to observe that healthy frogs 
in an atmosphere above 70" keep themselves at a lower tem- 
perature than the external air, but are warmer internally than at 
the surface of iheir Ixidics ; for when the air was 77’, a frog uas 
found to be 68°, the thermometer being placed in contact with 
the skin , but when the thermometer was introduced into the 
stomach, it rose lo 70^“ It may also be proper to meniion that 
an animal of the sarne species placed in water at 61° was found 
lo be nearly 6]^" at the surface, and internally it was 66^". 
These observations arc meant to extend only to frogs living in 
air or water at the common temperature of the atmosphere in 
summer They do not hold with respect to those animals when 
plunged suddenly into a warm medium, as in the preceding 
experiments 

" To determine whether animals also have the power of 
producing cold when surrounded with water above the standard 
of their natural heat, a dog at ioz° was immersed in water at 
114“, the thermometer being closely applied to the skin under 
the axilla, and so much of his head being uncovered as to allow 


him a free respiration. 

In 5 minutes the dog 

was 108, 

■ 

water II2 

IP b ,, ,, 

109. 

108, 

II2 

iitl ,, ,, 

,, 1 12, the respiration having 

i» *3 p> »» 

108, 

become very rapid 
,, 1 12, the respiration being 

fi 3® »i I* 

109, 

still mure rapid 
,, 1 1 2, the anitnal then in a 



very languid state. 


"Small quantities of blood being drawn from the femoral 
artery, and from a contiguous vein, the temperature did noi 
aeem to be much increased above the natural standard, and the 
sensible heat of the former appeared to be nearly the same with 
that of the latter 

"In this experiment a remarkable change was produced in 
the appearance of the venous blood , for it is well known that 
in the natural state the colour of the venous blood is a dark red, 
that of the arterial being light and florid , but after the animal, 
in the experiment in question, had been immersed in warm 
water for half an hour, the venous blood assumed very nearly 
the hue of the aitenal, and resembled it so much in appearance 
that It was difficult to distinguish between ihem It is proper 
to otx»erve that the animal winch was the subject of this experi- 
ment had been previously weakened by losing a considerable 
quantity of blood a few days before When the experiment was 
repeated with dogs which had not suffered a similar evacuation, 
thtf change in the colour of the venous blood was more gradual ; 
but in every instance in which the trial was made, and it was 
repeated six limes, the alteraiion was so remarks ble that the 
blood which was taken in the warm bath could readily be difl- 
tinguirtied from that which had been taken from the aame vein 

1 In the above ei^nment, the water, by the cold frogi and by ihe 
agilation which it suffered during ihek immenlDn, wu reduced nearly to 
OeiOr 


40J 


NA^TVRE 


[February 26, 1903 


befoie tmnieriion by ihoM vfao were unacqiuinled with ihe 
IDotlvei or circumiUncet of ihe expeiiineDt. 

"To diHtover whether a similar change would be produced 
In the colour of the venous blood in hot air, a dog at loa” was 
placed ID air at 134”, In ten minutei ihc temperature of the 
dog wai 104^”, that of the air being 110” In nfieen minutes 
the dog was 106^ the air ilo” A small quantity of blood was 
then taken from the jugular «ein, the colour of which was 
lenubly altered, being much lighter than in the natural state 
The effect produced by external heat on the colour of the venons 
blood aeemi to confirm the following opinion, which was first 
suggested by mv worthy and Ingenious triend, Mr Wilson, of 
Glasgow Admitting that the sensible heat of animals depends 
on the separation of absolute heat from the blood by means of its 
union with the phlogistic principle in the minute vesselR may 
there not be a certain temperature at which that fluid is no 
longer capable of combining with phlogiston, and at which it 
must of course cease to give off heat ? It was partly with a 
view to investigate the truth of this opinion that Dr Crawford 
was led to make the experiments recited above ’ 

^hese views of Dr Crawford mid “ his worthy and ingenious 
friend, Mr Wilson,* of Glasgow,” express, about as well as it 
was possible La express before the chemical discoveries of car 
bonic acid and oxygen, the now well known (ruth that oxygen 
carried along with, but not checnically combined with, food in the 
arteries, combines with the carried food in the capillaries or 
surrounding tissues in the outlying regions and yields carbonic 
acid to the returning venous blood, this carbonic acid giving the 
venous blood its darker colour, and being ultimately rejected 
from the blood and from the body through Ihe lungs, and 
carried away in the breath Crawford's very important dis 
covery that the venous blood of a dog which had been kept for 
some time in a hot water hath at 112° Fahr was almost undis 
tinguishable from its arterial blood proves that it contained 
much less than the normal amount of carbonic acid, and that it 
may even have contained no carbonic acid at all Chemical 
analysis of the breath in the circumslances would be most 
interesting, and it is to be hoped that this chemical experiment 
will be tried, not only on dogs, but on men It seems, indeed, 
with our present want of experimental knowledge of animal 
thermod] namics, and with such knowledge as we have of 
physical thermodynamics, that (he breath of an animal kept for 
a considerable time in a hot water bath above the natural 
temperature of its body may be found to contain no carbonic 
acid at all But even this would not explain the generation of 
told which Dr Crawford so clearly and pertinaciously pointed 
out Very careful expcnmentirg ought to be perlormed to 
BBCCTtain whether dr not there is a surplus of oxygen in the 
breath , more oxygen breathed out than taken in If this is 
found (o be the case, Ihe ammal cold would he explained by 
deoxidation (unburning) of matter within the body If this 
matter is wholly or partly water, free hydrogen might be found 
in the breath , or the hydrogen of water left by oxygen might 
be disposed of in the body, in less highly oxygenated compounds 
than those existing when animal heat is wanted for keeping up 
the temperature of the body, or when the body is djnamically 
doing work 


BACTERIAL TREATMENT OF CRUDE 
SEIVAUE 


'T'HE fourth report on the experimental treatment of crude 
sewage in settling tanks and coke beds has just been made 
public by the London County Council * The work under notice 
was commenced in April, 1898, at the Barking and Crossness 
outfall works, where Ihe sewage of the County of London and 
of certain neighbouring diatncta u discharged into the lower 
Thames 

The pUn of experiment was suggested by the chemicdJ 
adviser to the Council, and has been earned out under his direc 
lion and supervision, with the cooperation of the chemibla add 
superintendents at the outfalls A very small fraction of the 
sewage only has been thus treated, but in quality it has fairly 


* ^ko, no doukr, was Dr Alex Wilson, firit profedAir of aatrenomy u 
Ihfl Uiuvermley of Glaagow (r76o-i7S4} , besi known now for hb Inganiou 
views ragardiox lun-ipois. 

Treaimcni of Gflwagc. Fourih Report by Dr Clowai 
^nUlikad forl^ Cduniy Connell by P S Klog and Sod, a, Otaat Simii] 
Stfoet, WsimJiuicr ) 
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represented the immense volume which arrives continuously from 
the sewer system of the metropolitan area The results which 
are summarised in the report may therefore be looked 
upon as rrpefleDlative, and the conclusions and secommenda- 
dons which have been founded upon them may be considered 
to be reasonably applicable to the entire metropolitan sewage 
discharge The re|rart gives a general rlruml of the four 
years’ experiiueutal work, which has now led to results nf so 
satisfactory a nature that the tentative treatment has been dis 
continued with the view of making a Commencement of work 
on ihe large scale 

The early expenmenls were carried out with crude sewage, 
which had only been screened from its grosser suspended 
matters This was allowed to flow into tanka filled with frag- 
ments of hard coke of uniform size As soon as (his bed was filled 
to the surface of ihe coke, the sewage was allowed to remain at 
rest for two or three hours and was then drained off from 
below After the coke had remained for about five hours with 
air in the intersiices, a second quantity of sewage was allowed to 
flow in as before This cycle of processes was repeated for 
many months, and in some later experiments for more than a 
year 

The sewage was clarified by this treatment, but no purification 
from dissolved organic matter occurred in the early siagea with 
a new bed After ihe bed had been at work for about a week, 
however, it gradually began to effect a marked purification 
of the sewage from its dissolved puiresctble matter After 
two or three weeks, the contact of the sewage with the cuke 
effected a removal of from 50 to 60 per cent of the dissolved 
putrescible matter This degree of purification was steadily 
maintained when the bed had been once "matured ’ and the 
effluent sewage was found to be non putrescible even when it was 
maintained at summer heat (80° F ) in an incubator Hence 
the oxjdisable organic matter which remained in the tfflueni 
was not such as would lead to offence when the effluent was 
discharged into an ordinary watercourse 

Ihc Irealmenl of the crude sei^age, as judged by 
chemical cniena, was therefore successful Dr Hou'^ion, 
however, stated that, bactenologically considered, this 
effluent was not appreciably better than the clear untreated 
sewage But this he considered to be unimportant ip the 
case of an effluent which was discharged into the muddy and 
brackish lower river, the water from which could never be 
used for drinking purposes 

A more serious difficulty, however, was soon encountered 
It became necessary to ascertain what was the working sewage 
capacity of Ihe coke bed in order to be able to state what area 
nf land would be required to be laid down in coke beds for the 
treatment of the whole of the I ondon sewage On gauging at 
frequent intervals the sewage capacity of a bed, it was found 
thai the capacity decreased at a uniform and rapid rate, and 
that after use for about two years the bed would become 
practically choked and unable to receive its supply of sewage 

An examination of the coke surfaces showed that a gelatinoua 
growth had formed upon them this proved to be bacicrial in 
nature, and necessary for producing the purifying effect It 
was found, however, that this growth was impregnated with a 
certain amount of grit, evidently road detritus, and that woody 
fibre from the wood pavements and chaff and straw fragments 
from the horse droppings in the streets were also present in some 
quanUly It appeared that the gelatinous bacterial growth was 
a normal and necessary result and was definite m amount, but 
that the other mailers derived from the street traffic accumulated 
on the coke and reduced the sewage capacity of the bed at an 
almost uniform rate 

Experiments on the preliminary sedimentation of the sewage 
were made by allowing it to flow through troughs and tanks on 
Its way to ihe bed, and they proved that thegriUy and cellulose 
matters could be almost completely separated from the sewage 
before it reached the coke-b^, and that this could be effected 
witboucalloWiag the eomminut^ feecal matter to settle in any 
large degree Thfr mailer thus separated by subsidence could 
be dried and in large part consumed In a destructor, the mineral 
portion being left as a useful clinker The sedimented sewage 
was found to undergo satisfactory punficaiion in the coke bed 
without diminishing its sewage capMlty 

It was evident that coke beds must not be allowed to receive 
mlneiaJ detntui from the wear and tear of the roads, and that the 
cellulose matters derived from the roods were equally objectionable 
rinoe they were not removed by bacterial action in Ine coke-bed aa 
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rapidly AS they were introduced bv the sewage. But both the grit 
and the cellulose nutters could be separatH by sedimentatiun ; 
and the cellulose matten might, according to modem resesrchi 
be alowlv resolved by the action of suitable bacteria, if such could 
be estaollshed. Accordingly, it was arranged that the crude 
sewage should undergo a preliminary sculement in a deep 
tank, where the sedFinent should remain undisturbed in the 
hope that bacterial resolution of the organic matters in the 
deposit might occur. 

This settling or so-called " septic ” tank was found after a 
tune to eflect the resolution of the cellulose matters most satis- 
factorily, the necessary bacteria being evidently contained m 
the sewage. The amount of sediment which should have been 
found at the bottom of the tank was estimated by carefully 
gauging the volume of sewage which passed through the tank in 
the course of six months and determining the amount of suspended 
matter which the sewage contained. When the actual amount 
of sediment present in the tank at the end of this period was 
measured, it was found to correspond to about 50 per cent of 
the total quanlity introduced, and the sediment which remained 
consisted largely of the grit which had not been previously 
separated It was therefore possible to dispose of the trouble- 
some cellulose mailer by long-maintained bacterial action in 
the settling tank, and to prevent u from clogging the coke-beds 

The final experimental stage consisted in passing the screened 
crude sewage through a settling tank, which was of such 
capacity that the sewage required five hours to pass through it 
and was so arranged that the sediment was undisturbed by the 
fiow The effluent /rum this tank was received successively in a 
series of coke bed®, in which it was treated in the way already 
described After two hours’ contact with the coke, it issued as 
an ino/Tcnsive and non putrescible effluent which readily main- 
tained the life of fi**h. The sediment in the setLling lank was 
left enlirely undisturbed, As soon as it hud become permeated 
with Us suitable bacteria, more than 50 pet cent of it was re- 
solved into gaseous and soluble substances, and it was certain 
that a preliminary sedimentation of the grit must have further 
increased this percentage 

The sewage capacity of the coke-bed, on the other hand, was 
carefully gauged at intervals It was found that the capacity 
diminished during ihe formation of the bacterial growth upon 
the coke surfaces, and that when this was complete the capacity 
of the bed was about 30 per cent of the whole space which had 
been filled with coke and with sewage. No permanent alteration 
in capacity occurred during many months, although the capacity 
temporarily rose or fell by a few units per cent, from the 
average 

It appeared, therefore, that the above method of treatment 
wail applicable to London sewage and that it might now be 
applied on the large scale The experimental work was ac- 
cordingly suspended, and the conclusions arrived at were staled 
and recommendatLons were framed in the following words — 

Cofir/usianx arrived at by the Experimental Treatment 

"(i) That by suitable continuous undisturbed sedimentation 
the raw sewage is deprived of matter which would choke the 
-coke-beds, and the sludge which settles ou iis reduced in 
amount by bMicterial action to a very considerable extent This 
eeduclion might undoubtedly be increased by the preliminary 
removal of road detritus. 

“f2) That the coke-beda, after they have developed their full 
-punning power by use, have an average sewage capacity of 
about 30 per cent, of the whole apace which has been filled with 
coke. 

" (3) That the sewage capacity of the coke-bed, when the bed 
is fed with settled sewage, fluctuates slightly, but undergoes 
no peraianent reduction. The bed does not choke, and its 
ipufirying power undergoes steady improvement for some time. 

"(4) That coke of suitable quality does not disintegrate 
-during use. 

** (5) That the ' bacterial effluent ’ of settled sewage from the 
coke-beds does not undergo offensive putrefaction at all even in 
isummer heat, and can never become offensive- That this 
efiuent satisfactorily simporti the Kspiratlon of fiah. 

" (6) That the use of chemicals iaquhe unnecessary under any 
circumstances when the above method of treatment is adopted. 

" RtcomrMfidationx f^undUd on tki ohm ConclHsmi. 

*'It would appear dailrable, tbert/bre, without deUy, to com* 
mence the ^treatment of the London sewage by the above 
■bacterial method. The conatmctlon of the necessary works will 
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take time and will involve expenditure, but unless it Is taken 
ID hand, all considerations Lend to show that omng to the 
increased abstraction of water by ihe water companies, both at 
their existing intakes and at the newly con<itructed reservoirs 
for storm water at Staines, a large portion of the lower river 
will continuously deteriorate. This deterioration would arire 
from the increase in the amount uf the discharge of sewage 
effluent and the decrease m the upper river flush. Tossible 
trouble arising from these causes will be ahsolulcly prevented 
by adopting, under proper conditions and on a large scale, the 
treatment which has been strikingly successful on the experi- 
mental scale It must be remembered that the condition of the 
river cannot be improved by any suddenly adopted action 

** If the treatment is introduced without delays and m gradually 
extended it may reasonably be expected that the increasing de- 
terioration in ihc lower river water will first be checked and 
will ultimately be prevented , while the gradual development of 
the treatment will cause the expenditure to he spread over a 
period of years, and will prevent it from being unduly burden- 
some. 

“ It must be remembered that the present settling channels 
would serve, as at present, for settling purpose^i, but by the 
altered method of working them they would also act as kludge 
destroyers They should, however, undoubtedly be preceded by 
grit chambers 

“ It must be further borne in mind that the expense 
involved m (he purchase and application of chemicals would 
be dispensed with 

Other conclusion®, which were incidentally arrived at during 
the above experimental work, may be mentioned The material 
used for filling the bacteria bed seems to exert no considerable 
iniluence on the purification obtained ; coke proved to be the 
most efficient, ragstone containing calcium carbonate was less 
efficient, but the difference in efficiency was not of serious 
amount 

The depth of the coke-bed did not materially affect Us 
efficiency between the limits tried, which ranged from four feet 
lu twelve feet In the inier'spxces of the coke, even in the 
deepest bed, a satisfactory proportion of oxygen wasi present in 
the air, the bed was able to aerate itself without mechanical 
aid 

The amount of sewage dealt with satisfiicLorily by the system 
of intermittent filling of the coke-bed described above was greater 
lhan thai which could be similarly purified by a continuous 
supply furnished by sprinkling or by other methods 0/ dis- 
tribution. 

The report concludes with detailed information concerning 
the bacterial treatment of their sewage by the au thorn ics m 
forty-eight of the principal centres of population in this country 
This information has been supplied by the responsible officers 
from the centres concerned and has been brought up to dale of 
April 30,1902. 

A consideration of this information in conjunction with that 
supplied concerning the London experimental work will probably 
be ielt to justify the opinion “ tnat the process (of bacterial 
treatment of sewage) has been uniformly successful when the 
construction and use of the necessary plant has been reasonably 
and properly carried out,” and that the metropolis may now 
safely aimpt this "natural” method of sewage disposal 

Fh VNK Cl OWB.S 


SILICA GLASS. 

A FEW weeks ag'o we described sonio of the excellent 
results obtained by Messrs Heraeus, of Htinau, in 
their attempts to produce apparatus of "silica glass," and 
■Prof Dnwar has added point to our remarks by exhibit- 
Wg at the Royal Institution a " liquid air holder " made 
of silica, which had been made to order and sent by return 
;qi post, 'almost, from ilunau to London a few d^s before 
apparatus could have beep made in England, it is 
true, but It could not have been produced by any means so 
quickly as at Hanau. Now we receive from America an 
account of an animated discussion on the subject of " silica 
glass " which lately took place at a meeting of the Ameri- 
can Electrochemical Society at Niagara Falls on the 
t)ccasion of the reading of a paper, by Mr. R. 5 . Hutton, 
of Manrhest^r, on hia method of casting silica tubes in the 
electric furnace, which shows that our American cousins 


404 


NATURE 


[February 26» 1905 


are as fully aware of the importance of this subject as our 
German competitors. 

Truly, as Prof- Dewar said the other evening, th^re will 
soon be another lost Industry " if our practical men do not 
wake' up. Silica g’lass making as an Industry no doubt is 
still in earliest infancy, but though so young, it already 
shows signs of growth. But, alas I whilst two years ago 
England was first in this matter and the rest of the world, 
almost, nowhere, already England is only second, and is 
standing still, whilst Germany is first, and is going forward. 

Everyone who has worked with silica, and knows its 
properties and how comparatively easy it is to work with, 
foresees that soon silica glass will replace ordinary glass 
in many of Us most important applications, and yet though 
the foundations of the coming new industry were laid in 
this country, none of our manufacturers has been willing 
to take the small risks and trouble involved In an attempt 
to carry out in the workshop, and with electric furnaces, 
the new processes, or modifications of them, which have 
been worked out in the laboratories and placed at their dis- 
posal by the experimenters It is true that owing to the 
Initiative of one firm — Messrs Baird and Tatlock — silica 
glass made by Mr. Shenstone's oxyhydrogen flame — or 
laboratory — process has for some time been available in this 
country But ran it be supposed that this essentially labor- 
atory process is the last word of science, or of workshop 
piactice, on this subject, or I's likely to hold the field per- 
inunently, except for work on the small scale 

It IS still fresh in our memories how the makers of optical 
glass waited until German manufacturers, aided by German 
men of science, had revolutionised and captured their in- 
dustry. Unless something is done at once by the combined 
action of our men of science and manufacturers, history 
will repeat iiself in the case of this new material 


SIR WILLIAM HOOKER'S SCIENTIFIC WORK, 

CIR JOSEPH HOOKER contributes to the January 
^ number of the Annals of Botany a sketch of the life and 
labours of his father, Sir William Jackson Hooker, accom- 
panied by a portrait. Sir William Hooker was born at Nor- 
wich on July b, 17^51 and in due course attended the Norwich 
Grammar School, but little is known of the progress he made 
there, though his son tells us that at home he devoted him- 
self CO entomology, drawing, and reading books of travel 
and natural history Early in life he became interested in 
ornithology That his entomological pursuits were, when 
still in his teens', appreciated by the veteran Kirby la 
evidenced by the latter having, in 1805, dedicated to him 
and his brother a species of Apion. The first evidence of his 
having taken up botany is the fact that ho was the dis- 
coverer in Britain, in 1805, of Buxhaumia aphylla. His 
first published paper, entitled " Musci Nepalenses, " was read 
before the Linnean Society in June, 1807. In 1809, following 
the suggestion of Sir Joseph Banks, Hooker visited Iceland, 
and in 1813 his " Journal of a Tour in Ireland " was pub- 
lished, though it had been privately circulated in ifiii In 
1816 he produced the first part of a work entitled " Plantse 
Cryptogamicae, quae in plaga orbis novl Aequinoctialis 
colligerunt Alex' von Humboldt et Aimat Bonpland.” 
The first volume of “ Musci Exotici ” appeared in 1818 
and the second in i8ao. Hooker was in 1820 appointed pro- 
fessor of botany at Glasgow University, and remained there 
until 18^1, when he was appointed director of the Botanic 
Gardens at Kew. At Glasgow he met with the greatest 
success, and his herbarium and library before he had been 
there ten years were reckoned as amongst the richest private 
onc> in Europe, and botanists of every nationality repeatedly 
visited them^ The scientific works published during the 
Glasgow period were very numerous, and Sir J. D. Hooker 
gives a list of them In an appendix. The directorship at 
Kew Gardens was ^ held by Sir William for twenty-four 
years, until his death on August 12, 1865. From 1855 he 
was aSbistH by his sort. Sir Joseph Hooker, who was in that 
year apfg^inted assistant director. Such are a few of the 
many indents In an exceedingly busy life. Sir Joaeph 
Hooker conferred a favour upon men of acience by 
bringing toj^her, in convenient compass, the leading facts 
of an Illustrious career. 
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UNiVERSlTV AND EDUCATIONAL 
INTELLIGENCE. 

Cambridge —Dr. E. J, Routh, F.R.S., has been appointed 
a governor of Dulwich College, and Dr. E. W. Hobson, 
F.R S., a governor of E>erby School. 

The apocial board for moral science propose that, in view 
of the progress of the department of experimental psycho- 
logy under Dr Rivers, an annual grant of 50/. shaJi be 
made towards the expenses of the department, and a special 
grant of 50!. for apparatus 

Mr W. L Mollison, Clare, has been appointed an elector 
to the Plumian professorship of astronomy; Dr. J. Larmor, 
F R S., has been appointed an elector to the same professor- 
ship, and to the Isaac Newton studentship ; Prof H B 
Dixon, F R S , of Manchester, an elector to the Jacksonian 
professorship of natural philosophy , Prof. H A. Miers, 
F.R S,, of Oxford, an elector to the chair of mineralogy ; 
and Dr. R T Glazebrook, F.R.S , an elector to the Caven- 
dish professorship of experimental physics 

It is announced in the Globe of February 21 that a com- 
mission has been appointed in Pretoria to inquire what steps 
can be taken for the creation of an institution to form part 
of a teaching university to provide the highest training in 
the arts and sciences connected with mining and other in- 
dustries 

Two Pfeiffer scholarships in science, each of the annual 
value of 48I , and tenable for three years at Bedford College 
for Women, will be offered for competition in June, 1903 
Two Deccan scholarships, offered by Mrs Thomson, of 
Poona, Bombay, of the value of 50/ each per annum for 
three years, will also be awarded 

The principal of the Northampton Institute, London, Dr 
R Mullineux Walmsiey, is being sent on a three months' 
tour to the United States and Canada for the purpose of 
investigating the present position of technical education in 
those countries and its bearings upon industrial production 
in the subjects covered by the technological work of the Insti- 
tute, but more especially in the engineering industries 

A STATUTE enacting that persons who have passed the 
Abiturienten examination at a gymnasium in Germany, 
Austro-Hungary or Switzerland shall be exempt from Re- 
sponsions and from the examination in an additional subj’ect 
at Responsions at the University of Oxford was presented 
to a congregation of the University on February 17 The 
preamble of the statute was approved by congregation on 
February 3, and as no amendment had been proposed, (he 
statute was submitted and approved 

Sir William Abnev, K C.B , F R.S , has accepted the 
post of adviser to the Board of Education in matters con- 
nected with science, upon his retirement from the post of 
principal assistant secretary to the South Kensington 
branch of the Board on April i next It has been decided 
from that date to organise a division of the staff of the Board 
for matters connected with technology and higher education 
in science and art The President has appointed Mr Grant 
Ogilvie (at present the director of the Edinburgh Museum 
of Science and Art under the Scottish Education Depart- 
ment) to be a principal assistant secretary of the Board in 
charge of this division as from April 1 next The Hon 
W N Bruce, assistant secretary of the Board, is to be pro- 
moted on that date to be principal assistant secretary in 
charge of another division of the Board, which wiTI be 
organised to deal with secondary schools. 

The council of the Association of Technical Institutions, 
after consultation with the London Members of Parliament, 
has adopted resolutions urging that is of importance that 
an Education Bill for London should be passed into law 
during the present session ; that there should be but one 
education authority for London for all grades of education, 
and such authority should be the London County Council, 
acting through an education committee constituted by 
statute ; that a majority of this committee should be 
appointed by and out of the Council, and be so chosen that 
there shall be at least one County Council member from the 
City of London and from each metropolitan borough ; and 
the committee should also include one person nominated by 
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the City Corporation, parsons having experience in educa- 
tion and knowledge of local educational requirements, and 
persons to be appointed by the County Council on the nomin- 
ation of certain sug^eateid educational bodies to be specified 
In the BUI, among which are the University of London; 
the City and Guilds of London Institute; the trustees of the 
City Parochial Foundation , the Association of Technical In- 
stitutions ; the Society of Arts ; the London Chamber of 
Commerce ; and five educational associations , that it Is 
undesirable that there should be any delegation by the 
authority to such borough committees of powers with regard 
to education other than elementary 

At the third yearly meeting of the Court of Governors of 
the University of Birmingham, held on February iB, the 
principal, Sir Oliver Lodge, referring to the work of the 
past session, said the University was now recognised by the 
Board of Education as an inspecting agency for secondary 
schools in the midland district, nnd they wanted to in- 
augurate a new system of examination and inspection, as 
thereby they could do much good and could help the new 
education authority not only in the city, but in the neigh- 
bouring counties. No doubt some of those present were, or 
would be, connected with the education authorities in the 
surrounding districts, and he would say to them, “ do not 
start new training colleges of your own detached from places 
of learning " At conferences which he had attended at 
Cambridge and Oxford, at which headmasters and educa- 
tional workers from all parts of England were present, the 
opinion was unanimously expressed that teachers should be 
trained along with men preparing for other professions , 
that they should rub shoulders with professors and teachers 
not only in their own subjects, but in all subjects Ho 
should like all teachers to train themselves to some extent 
both in science and m art At the British Association, 
which would meet m September irv Lancashire, Sir Norman 
Lockyer intended to devote a great part of his address to 
the duty of the State, and of England generally, in under- 
taking on a totally new and enlarged sede this vital subject 
to the future of this country. The University ought to take 
Its share in the reorganisation of secondary education Some 
secondary authorities were jealous of having university re- 
presentatives upon them, but they did not want to be there 
to look after the interests of the university which they re- 
presented, but to act as experts, as advisers, not as con- 
trollers. If only they could get as professor of education 
a man of the right type, they might hope to train teachers 
and influence the youth of England by their moans — to tram 
them, he hoped, not in arts alone, nor in science alone, but 
in originality of thought and fertility of ideas generally 

The trustees of the Carnegie Trust for the LTniversities of 
Scotland met on Monday to receive the annual report and the 
scheme of endowment of post-graduate study and research 
drawn up by the executive committee The Tnties summary 
of the report is here abridged. The report stated that there 
was a natural desire on the part of the universities that 
under the head of teaching the committee should assign a 
portion of tha annual grants to be used as income In certain 
cases of extreme urgency such grants had been given, but 
they had been limited, both in regard to amount and to the 
time for which they were payable. It was considered in- 
advisable to commit the committee to permanent obligations 
in this direction. Further, the committee considered that 
in the long run its plan would prove the best for the univer- 
sities. The scheme adopted, besides making a contribution 
of loo.oooJ, to the buildings and permanent equipment, and 
of ao,ooof. to libraries, would at the close of the period of 
five years have increased the resources for teaching in the 
four universities by permanent endowments amounting to 
70,500!., while It would at the same time have made during 
those five years an addition of 1900I a year to the 'ihcome 
of two of them. With regard to the endowment of post- 
graduate study and research, the committee decided that 
scholarships, fellowships, and grants mi^ht with advantage 
be Instituted, but that for many reasons it was not desirable 
to allot definite sums, or offer separate endowments, to in- 
dividual universities and Institutions, A common schema 
had, therefore,^ been established, the admlnlstratjpn of which 
would be retained Ih the committee's own hands. It was 
held that In no other Way could the full advantage of this 
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most important branch of the work of the Trust be 
adequately secured ; and the committee regarded it as 
essential that chose who were to profit by the opportunities 
offered for higher study and research should be the best the 
universities of Scotland could produce, and their work of 
the high character which alone was consistent with the 
intention of the founder. The nominations and applications 
under this scheme would be referred to an advisory board, 
consisting of the chairman, the four representatives of the 
universities and three other members of the Trust. There 
had been paid by the Trust for the summer session, 1902, the 
sum of 11,976! 135, on behalf of 1595 students, representing 
the fees of 452a classes , and for the winter session, 1902-3, 
the sum of 28,275! 55. on behalf of 2867 students, represent- 
ing the fees of 8806 classes — in all. for the year to December 
31, 1902, 40,251! 


SCIENTIFIC SERIAL 

lournal of Botany, February — A third contribution of 
occasional note^ on freshwater algx, which begins in iliis 
month's number, is presented by Mr W, West and Mr G S 
West. It represents mainly new British forms which have 
come under observation durmg the past two years Several 
Chantransia and Lemanea forms, originally described by 
the late Prof. Sirodot, have been obtained in rapid atreani'^ 
in Yorkshire, Cornwall and Westmorland. To the Phojo- 
phyceiB are added Pfiaeococcus paludosus, and a new inono- 
typic genus Phieosphaifa The more important additions 
to the Chlorophycea; are Vronema confervicolum. Pseudo- 
chaete gracilts (a new genus), Hoya cambrica and Debarya 
desmidiouies The last-mentioned is regarded by the authors 
as constituting a connecting link between the Desmidiaceae 
and the Zygnemaceae, since the filaments break up into in- 
dividual cells, and conjugation occurs only between a pair 
of such isolated cells — Continuing his remarks on Calyplo- 
Pogon mnioides. Mr E S Salmon separates this plant from 
Streptopogon on account of the papillose areolaiion and the 
form of the perichiEtial leaves, and from Barbula on account 
of the mitriform calyptra. A complete diagnosis, wilh an 
illustrative plate, is appended — Two short lists of local 
plants are furnished, one referring to the Bournemouth dis- 
trict, by Mr. E. F, Linton, and the other giving new Bristol 
records, by Mr. J. W. White, in conjunction with Mr. C 
Ducknall and Mr. D Fry.^A series of “ Wayfaring Notes 
from the Transvaal is instituted by Dr R F Rand, the 
first of which discusses botanical features to be observed 
in the neighbourhood of Johannesburg. — Mr Garry con- 
tinues hla notes on the drawings for English Botany " 


SOCIETIES AND ACADEMIES, 

London. 

Royal Society, February 12 — " On the Negative Variation 
in the Nerves of Warm-blooded Animals ’’ B> Dr N. H 
Aloocit. Communicated by Dr A D. Waller, F R S. 

The conclusions arrived at are — 

(1) It 15 possible to examine isolated mammalian and 

avian nerves under the same conditions as Frog's nerves, 

(a) There is no essential difference between the nerves of 
frogs, mammals and birds as regards their negative vari- 
ation, excitability and reaction to anssthetics 

(3) There is a marked difforence in the extinction point 

for heat The n^ative variation in frog’s nerve is 

abolished at 40°— 42^0, in rabbit's nerve at 48°— 49*^, in 
pigeon’s nerve at 53° 

(4) This extinction point corresponds closely with the first 

coagulation point of the body proteins, where these are 

J nown, and thus coagulation is probably the cause of the 

ermdnent loss of irritability of the nerve. 

(5) The point at which the nerves are paralysed by cold 
Is — 3®*5 in the frog, — i®'4 in the hedgehog, -h 3° 8 in 
the rabbit and + 6° 9 in the pigeon 

" Studies in the Morphology of Spore-producing Members, 
No. V. C^eral Comparison and Conclusion.” By Prof. 
F O. Rowwr, F.R.S., Regius Professor of Botany in the 
University *of G I aigoyr, ^ ^ 

( 
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Oeolo|leal Society, Febiuary 4. — Prof. ChailfS 
worth, P R.S., president, in the chair — The gramte and 
greisen of Head (West Cornwall), by Mr. J B 

Serivvneri The small ^anite-moss between St Agnes 
and Perranporth Is a remnant of a larger mass which 
has been partly denuded and partly hidden by a fault ; 
“ bedding is well developed The granite bordering the 
bedding-planes has been altered into greisen. Each greisen- 
band contains a quartj-vein, marking the original hssure 
along which metasomatism took place , the veins contain 
tourmaline, cassilerite, wolfram, mispickel and chalco- 
pyrite Two main reactions appear to have taken place in 
the formation of the greisen the felspars affording topae, 
muscovirtfl and secondary quartz ; the biotite brown tourma- 
line, magnetite and secondary quartz The greisen is an 
examine of Prof. Vogt’s " pneumatolytic action in 
thoroughly and rocks — ^Notes on the geology of Patagonia, 
by Mr J 13 . Scrivener. The sedimentary strata ion‘.ist of 
Tertiary, Cretaceous and JurJssic formations, which, with the 
exception of the Jurassic, yield varied faunas, both vertebrate 
and invertebrate Except in the north, where intrusions of 
an acid type have disturbed the sediments, the southerly dip 
IS so gentle as only to be appreciable where sections tan be 
followed for some distance Mr. Hatcher considers that 
an unconformity separates the Magellanion and Guaranitic 
Series, also the Cretaceous and Jurassic Very little is, 
known of the igneous rocks Apart from those of the 
Cordillera, there are vast plateaux of basalt and intrusions 
of quartz-piorphyry. The specimens of igneuub rocks col- 
lect^ from the moraines of the Cordillera comprise biotilc- 
granite, hornblende-granite, quartr-micn-dionte, gabbro, 
hornblende-picrile, quartz-porphyry, rhyolite, obsidian, ophi- 
tic olivine-dolentes, olivine-basalts and acid tuffs. The basalt- 
flows cover an enormous area They slope gently towards 
the Atlantic, and are cut off from the Cordillera by n longi- 
tudinal depression All that can be said of iheir age is that 
they are older than the transverse depressions of the Cor- 
dillera, and older than the glaciation of the eastern .slopes 
of that chain. Ihe Tdhuelche Pebble-Bed, which covers 
nearly the whole of Patagonia, has been ascribed to marine 
action by some authors, by others to glacial action A 
third suggestion is the agency of big rivers The drainage- 
system includes several eastward-flowing rivers and 
numerous lakes, some of which occupy transverse valleys 
cutting through the Cordillera — On a fossiliferous band at 
the top of the Lower Greensand, near Leighton Buzzard 
(Bedfordshire), by Mr G W Lamplua’h and Mr J F 
This paper describes a newly-discovered fossll- 
iferous band at the top of the Lower Greensand, overlain 
by the Gault, in the sand-pits at Shenley Hill, near Leighton 
Buzzard, in Bedfordshire. The fossils of this bund present 
a different facies from that of any other previously-known 
fossiliferous horizon of the Lower Greensand, and show 
closer affinities with the fauna of the Upper Greensand than 
have hitherto been recognised in any deposit below the 
Gault Ihe fossiliferous bed is marked off from the under- 
lying unfossilifcrous " silver-sands, " but more from the 
overlying Gault Straligraphiraliy it forms part of the 
Lower Greensand, and cannot be considrreci to belong to 
the Gault, The fossils constitute the newest Lower Cre- 
taceous fauna as yet rcrognised in England 
Royal Meteorological Society, Februaiy ifl — Captain D. 
Wilson-Darker, president, m the chair —Mr E Ma.vwl»y 
presented his report on the phenological observations for 
190J. In all parts of the British Isles, the phenological 
year ending November 30, 190a, was for the most part cold 
and sunless Rain fell at unusually frequent intervals, so 
that, although the total quantity proved deficient, there at 
no time occurred any period of drought Wild plants were 
everywhere behind their mean dates in coming into flower, 
but the departures from the average were, as a rule, slight! 
until about the middle of May. After that lime, until the 
end of the lowering season, the dates of blossoming w6rK 
later than in any other >ear since the present series of re- 
cords was instltuteil in iSqi The swallow, cuckoo and 
were a few days earlier than usual In making 
their appearance The most remarkable feature as regards 
tiv weather and Its effect on vegetation was the way in 
which it favoured th^ growth 0/ all the farm crops, except 
potatoes and hops. For it is seldom In the same year that 
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the yields of wheat, barley, oats, beans, peas, turnips, man- 
golds and grass are alike abundant, even in a single dis- 
trict, much less In all parts of the kingdom, as was case 
in 1902 On the other hand all the fruit croptf were more or 
less deficient, with the exception of strawberries. Which 
yielded well, but were like most other fruits, lacking In 
flavour. 

Cambridge. 

Philosophical Socleiy, January 19, — Mr. Seward, vice- 
president, in the chair, — On the invariant factors of a deter- 
minant, by the president (Dr. Bakor). — On the variation 
with wave-length of the double refraction m strained glass 
(second paper), by Mr L N. G Fllon. — On the alimentary 
canal of the mosquito, by Mr A E ^hlplwy. The paper dealt 
with the alimentary canal of Anopheles macultpennis, Meig , 
special attention being paid to the mechanism by which 
** biting ” is effected and by which the food is pumped up 
into the pharynx. Three food reservoirs were described. 
The alimentary canal, the salivary glands and the Mal- 
pighian tubules were described in detail — A second memoir 
on integral functions, by Mr, E W Barnea. In this 
paper the author continues certain researches on the asym- 
ptotic expansions of integral functions which were published 
in the Phi/osophicnl Transnrfions of the Royal Society, 
Series A, vol cxcix pp 411—500 (1902) Asymptotic ex- 
pansions are obtained for the standard fumtions of double^ 
sequence, and an attempt is nude to classify Taylor's serie‘» 
by means of the asymptotic expansion of the inverse of the 
with root of the tnth coeflicient. — On the theory of shadows^ 
by Mr, H M MACdonald. 

Dublin 

Royal Dublin Society, January 20 — Prof W F Baireti, 
r R S., in the ihair — Prof J, Joly, F.R.S , gave u further 
account of his preliminary experiments on the conservation 
of mass which he had presented at the meeting of [December 
16, 190a — A paper was read by Dr. VV E Adeney on the 
ultra-violet spark spevtrum of ruthenium The first in- 
stalment of wave-length determinations 111 spark spectra 
from the large Rowland spec tromeler in (he Royal Uni- 
versity, Dublin, IS given in this comrniinit alion, repro- 
ductions of photographs from whuh have already been 
published in the .^cicnfi/ic Transactions of the Royal Dublin 
Society, vol vii , 1901 1401 lines have been measured 

between the two extreme limits of wnve,-lengths 2263 and 
45fio. Ktiyser has given 1613 lines as occurring in the arc 
spectrum between the same limits of wave-length About 
800 lines are common to both forms of the spectrLim Very^ 
fi'w in either liiit are due to impurities Lxner .and 
llaschek have measured 2250 lines between the same Innils 
of wave-length, some 1330'of ihese occur in the author’s- 
photographs 

Manliiestfr 

Literary and Phileaophical Society, January 20— Mr 
Charles Bailey, president, in the ihair — Mr Thomas 
Thorp gave an account of some researches he had made on 
the production of metallic surfaces having the properties of 
Japanese “ magic " mirrors. A passage was read from 
" Light, Vi.siblc and Invisible,” by Prof, Silvanu^ Ihomp- 
son, pp 5 *""5^1 relative to the manufacture of these mirrors- 
in Japan, from which it appears that scraping is resorted lo 
previous to polishing, great pressure being u,sed These re- 
searches were undertaken by Mr Thorp with a view to 
determine whether the same " magic *' effect can be pro- 
duced by the ordinary methods of grinding and polishing- 
Repllcas of a Japanese mirror capable of showing thc^ 
” magic ” effect in a very slight degree were made in hard 
bronze (bell metal) One of these was ground and 
polished by^ the method used for glass, &c , considerable 
pressure being used in the polishing The result was a 
decided improvement on the origin A. The second replica 
was now ground and polished in a similar manner, but 
under conditions which prevented flexure during the pro- 
ceiacs The result was a plane mirror, without the 
"magic” properties As straining the first mirror had 
been noticed to give enhanced effects, the plane mirror was 
now subjected to uniform pressure from the back, when the 
design WAS seen to start out in a very decided manner, being 
much brighter than the rest of the surface. On the mirror 
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bainff subjected to u purtiul vacuum, u^uin from ihe back, 
portlonB of the design were seen to be darker than the 
surrounding surface, but bordered with u hght fringe. It 
appears now to be thoroughly established that the cause 
of the " magic " effect in Japanese mirrors is due to the 
unequal resistance to flexure during the polishing process 

Paris 

Academy of Sciences, heVirimry 16 — M AlW-rt Gaudry 
in the chair — ^The Proeldsnt announced to the Atademy 
the death of Sir George Gabriel Stokes, foreign assot i.ite — 
A law relating to the electromotive fanes of batteriei* based 
on the reciprocal action of saline solutions and soluble eletlro- 
lytes, by M Berthelot. — A direct and simple (.alculation of 
the velocity of propagation of a wave front in a mediimi 
having tom pli rated etjuations of motion, by M J 
Bouaalnoaq. — On the radiation of polonium and radiuni, 
by M Henri Boequerel. In a previous paper the author 
has shown that the o-rays of Rutherford, whith Lire probably 
identu qI with the Jv anals/ra/iicn of (loldslein, are capable 
of a slight deviation in a strong magnetic field I he present 
paper is devoted to a proof of the existence of a coirespiind- 
mg property in the radiation from polonuuti Owing to 
the \ ery slight pliotugrapinc action of the specimen of 
polonium under examinatjon, the action had to he pnilonged 
for twenty houis 1 ho same appaiatus was used for com- 
parative evpeiiinents with radium Ihe two photographn. 
proofs, (he oni* with radium ami the other with p<ijiinuim, 
.ippearrd to be siiperposable, thus proving the ahsoUiti 
identity under the (onditions of the experiment of the 
a-r&dium rays and the polonium ravs In neither La'.e was 
there any trace of dispersion analogous to that oliservid with 
the kathode rays —On some lu w syntheses effected by means 
of molecules containing the methylene group associated with 
one or two negative radules The ai tion of epichlorhjdi in 
on the sodium diVivatives of ace(orle-di( ai bosy ho esteis, h> 
MM A Hallor and 1 ' March. 1 he sodium derivative of 
acetone-dicarboxylic acid condenses readily with epichlor- 
hvdrm, giving a kcto-lartone, the propi'i tics of w'liich, with 
tho^p of its seniK arli.i^one, are de'.ci ibed — Appioxnnale 
algebraic expressions for ti anscendental, logaiithmic and 
exponential functions, by M J, A Normmnd. A senes of 
fonnul.L' is developed permitting of the rapid calculation 
of the numerical value of logarithms Numerous txumples 
showing the degree of approximation are appended — Ke- 
iiiarks by M ConaldBro ori a memoir on the remslanie 
of armed mortars — M Remi Urnnit wjs ehited a coiri- 
spondant in the section of phjsits m succfs'non lo the late 
Prof Rowdand The erupu^n of Mont Pek‘e in January, 
Kioj, by M A LBcrofH' Peiturbations independent of the 
p( centric Ity, by M Jean Maacart. — Researches on electio- 
ly tic valves, by M Albert Nodon, "lAie term electruh tic 
valve is applied lo an electrolytic cell for the conv ersmn of 
an altenitUing current into a unidirectional current Metals 
having a low atomic weight, such as magnesium ui 
alunifnium, are the best for this purpose, and a solution of 
ammunium phosphate forms the best elfxliolyte 'I he 
eleclrnsiatlc capacity of tin se cells is considerable, about i 
farad per square centimetre of surface of aluminium, the 
thickness of the dielectric vvhich forms the condenser being 
oF the order or of molecular order Such a if 11 may 

be successfully ajiplicd to the rectification of telepltone 
currents, and can be used for their measurement — On the 
mducerf radio-activity produced by salts of actinium, by 
M. A Dqblernei It is known that the compounds of radium 
possess the property of rendering bodies placed in their 
vicinity t'erfiporanly radio-active. Actinium salts possess 
the same property, the effects produced presenting the same 
general characters as W'lth radium Ihere are, however, 
differences distinguishing the action of the two elements — 
The conditions of estimation of manganese in acid solution 
by persulphatea, by M. H Baublvn^. A series of determin- 
ations is given, showing the effect of the nature 0/ the atid, 
Its quantity and the aniDunV of persulphate used. — The heats 
of formation of some sulphur and nitrogen compounds, by 
M. Marcel DaiB0ln«k — ^The action of hydrt^en upon silver 
sulphide in the presence of the sulphides of antjmony and 
arsenic, by M H. BBtbben. — -The action of pbospnonc acid 
upon erythritol, by M. P. OBrrB. Phosphoric acid acts 
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upon erUhritol firstly as a clch\ di ating agent, and then 
forms a monu-esler of erylhrane A portion of the latter is 
converted into a di-ester - 'The preparation of some com- 
binations of a-rnelhyl-a-isopropyl-adipic acid, by M C. 
Martfrta.— On the lemperatLire of calefartioii, .ind on its use 
in alcohol determinations, by M Bordlar. '1 he term point 
of calefaction is applied to the temperature at whah contact 
ensues between a hot plate and .i drop of liquid in the 
spheroidal stale In llie rase of mixtuies of .ilrohol and 
walei this temperature js a function of the composition, and 
the usf of this method is suggested as a means of determin- 
ing ihe amount of alcohol m solution It has th( .idvanlage 
of requiring only a verv small quantity of liquid — On the 
p.ithogenit action of the rays emitted bv radiuui on diffeient 
tissues and orgmnisms, by M J Danyaa. The' action is 
most intense on the skin, the action being lelatively slight 
upon the underlying tissue and .itlached musile Ihe 
nfrvous sjstem is esjirt lally sensitive to ihe action of the 
rays Hie lar\a? of insects exposed lo the ra\s were para- 
Ivsed in twenty-four hours and died two days laler — Ihe 
mechantsm of ihe action of secretin on tlie pane real u secre- 
tion, by M f Floig. the experimenls given tend to show 
lhai •'Pcietin arts directly upOn the pancreas, cither acting 
dirreth upon ifie p.cnc i r.atlc' cel) or on the e\t ito-sreretory 
elements Secretin, (onliary lo the view's of PopirNki, 
offeis a good examph of special chemical substances which, 
by then diffusion in the blood c'urrent, establish relations 
bclweiai lerlain deti'rmincd organs — The action of the 
funcbunenl il xiluations of th(‘ vc>WfU on tlie ear in a patho- 
logic al si ite, by M Marago. — On the implantation of dead 
heme in conlact with living bone, bv MM Cornil and I' 
Coudray Dead bone re m.uns vc>ry nearly m the 1 ondition 
111 which it v-a** implanted, embedded in .1 fibrous capsule. 
It behaves almost like .1 foreign body, its resorption, even 
al the end of six rnonlhs, being insignifK ant — On ChAtaig- 
nier's disease, caused by M Castaueae, by M L 
Mangm.— A new genus uf Cbj ti idiac e.r, by M. P A 
Dangaard. — Phenomena of transportation in the easli^rn 
Ml ditpirane.in, bv M 1 - Cayeus. — I'hf absorption of 
aininojii.i bv sej-uater, by M J Thoulat. 

Nlw'^ Soijiii Waits 

Royal Society, Decembci 2, 1902 — Prof Warren, jiresi- 
denl, m Ihe chair — On the occurrence of an important 
geulogical fault at Kurrnjong Heights, lllue Mountains, 
by Pi of r \V Ldgeworth David, K R S. 1 raced 
in a southerly direction uinss the Grose Valiev 10 
Cileiihrook Railway Station, the fault dies out, pass- 
ing into a gentle westerly fold, which does not 
appe.ir (o have been accompanii d by shearing To the 
east IS llii^ well-known slC‘t’p Cfiiterfy monoclnc J rac eel 
northerly, tin monocline ciosSes (irosi* Valley and forms 
the c-.istern slope of Kui rajong Heights The monocline .it 
the Kurr.ijong is bciundecl wc slwnrds by an .abrupt fault, 
wheieas at tilenbrouk the line of disturbance lakes ihi 
forni of a gentle fold fating the west 'Ihe fault plafic^, 
though some W'liaL c’rodtd, still forms a strep and verv con- 
spicuous csiaipmtnt 'Ihe elfc*c t of this faLjt in displacing 
the Coal-measures on either side of it will obvious!) claim 
the serious .ittmlion of thc»se who, in ihe future, have 
chai ge ol coal mineg in that pornon of our coilt'clds ~ - 
Investigations in regard to the comparative strength and 
elasticity of Portland cement, mortar and concrete, when 
reinforced with steel rods and when not reinforced, by Prof 
W, H Wqrran- The paper describee experiments on 
various mortars and concrete in tension and compression, 
also when subjected to bending stresses The extensions of 
thp specimens subjected to direct tension when reinforced 
with steel rods were considerably leas than occurred in 
similar specimens not reinforced , the stress-strain diagrams 
plotted from the observations taken were all convex lo the 
Btriess Btis, but the curve was much flatter for the rein- 
forced specimens 'I'hc transverse tests consisted of experi- 
ments With beams reinforced on the tension side with stecF 
rods, compared with similar beams not reinforced In a)* 
cases the reinforced beams were from to 10 times stronger 
than the plain beam, and the deflections of the beams before 
fracture were enormously greater in the reinforced beams 
— The fallacy of assuming that A mt year In England Wiit 
be fo^[oa:ed by a wet year in Australia, by H. RuaMtU 
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F.R.S. It n a widespread Idea that If abundant rain falls 
In Engfland there will be an abundant rainfall In Australia 
In the following year. By means of a diagram showing 
the rainfall in England and in Sydney for a number of 
years in successioot it Is shown that, as a matter of fact, 
this seldom occurs. — On the presence of platinum and 
Iridium metals in meteorites, by Prof. Llv«roldv*r F.R.S, 
The author described the occurrence of gold In meteorites, 
in certain cases, the gold is accompanied by one or more of 
the platinum and iridium metals. The Boogaldi meteorite 
•contains both gold and one or more of the platinum metals , 
these metals do not appear to be uniformly diffused through 
the meteorite, for some pans apparently contain a much 
larger proportion than others The amount of the platinum 
metals In the Boogaldi meteorite is comparatively large, 
being at the rate of several ounces per ton. — Is Eucalyptus 
variable? by Mr J. H Maldon. The author takes the 
following characters seriatim, and shows that they all 
vary — Habit, bark, timber, exudations, petiole, leaf — 
(a) suckers, (6) cotyledon leaves, (c) venation, (d) young 
stems, (0) essential oil, (/) stomala — galls, inflorescence, 
anthers, pollen-grams, calyx, fruit. 
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ELECTRICAL STIMULUS AND RESPONSE. 
Res/tonse in the Living and Non-Living By JagacLis 
Chunder Dose, M A. (Cantab), D.Sc. (Lond ). Pp 
xix + 199 ; With illustrations (London Longmans, 
Green and Co , 1902 ) Price roj. bd 

apparent aim of this book is to show that 
“living response 111 all its diverse manifestations 
IS found to be only a repetition of responses seen in the 
inorganic" (p 189) It is difficult to treat this conclu- 
sion seriously, and the difficulty is sensibly increased by 
the mental bewilderment which is experienced on reading 
such statements as the following — 

“From a confusion of ‘dead’ things with inanimate 
matter it has been tacitly assumed that inoiganic sub- 
stances, like dead anim.il tissues, must necessaiily be 
irresponsive, or incapable of being excited by sLunulus— 
an assumption which has been shown to be gratuitous " 
(p i8r) 

The conclusion which we are compelled to draw from 
this quotation is that Prof.Dose does not regard dead things 
as inanimate matter, and if this be the rase, it may seem 
superfluous to offer any extended criticism of those por- 
tions of the book which set forth the experimental 
grounds for such beliefs. It is, however, very desirable 
ihat discredit should not be thrown upon the use of 
fruitful methods of investigation well known to physio- 
logists in consequence of the fallacious character of the 
author's conclusions , moreover, the experiments upon 
which he rests his case are set forth in a somewhat con- 
vincing manner, and the book may with the aid of 
copious illustrations achieve some popularity 

The experimental facts brought forward comprise, fi) 
"■ome limited aspects of the changes occurring in 
muscles, nerves and plants when subjected to particular 
modes of stimulation, and (2) some electrolytic effects 
occurring when moist conductors are brought into con- 
tact with metallic surfaces and the latiei arc caused to 
vibrate It is on the strength of a superficial resem- 
blance between the electromotive changes observed in 
these two groups that the author makes his asloundmg 
generalisations. The phenomena of muscle and nerve 
brought forward are taken from various physiological 
woiks, and the particular response selected is that of the 
familiar excitatory electromotive change ; it is, however, 
very inadequately treated, as no reference is made to the 
classical researches of Du Bois-Reymond, Hermann, 
Bernstein, Hering, Uurdon Sanderson and others. 

In consequence of the author’s limited survey of the 
subject, he has fallen into an error of quite an elementary 
nature in his description pf the muscular response He 
appears to think that the superficial rese|Qblance between 
the change of form which muscle undergoes in contraction 
and the swing of a galvanometer needle when de- 
flected by the sum of the electrical currents present in 
Lrtanised muscle affords sufficient ground for the state- 
ment that ** It IS found that the electrical and mechanical 
records are practically identical " (p. 12). This id^tity can 
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only refer to the time relations of the two classes of events, 
and It has been known for half a century that the elec- 
trical and mechanical responses do not run the same 
course. The results obtained by the physiological 
rheoscope, the repealing rheoiome, the telephone and 
the capillary electrometer (all disregarded by the author) 
afford convincing proof that whereas the change of form 
during so-called tetanus is sustained by the fusion of the 
successive mechanical responses, the electrical disturb- 
ances are not so fused, but constitute a rhythmical senes 
of distinct states. The time relations of the musculai 
twitch evoked by a single stimulus reveal the reason for 
this want of paralleiisin, since the electrical response has 
both culminated and subsided before the mechanual one 
has been completed The author ha\ing thus disregarded 
the most fundamental characters of muscular and 
nervous responses, / e. their time relations, it is clear thru 
no sweeping generalisations involving these responses 
are justifiable 

In treating the vegetable tissues, the aulhoi has 
sclerleJ as a typical response an elcctncal change 
which occuis in portions of plants which have been 
subjected to sudden mechanical strain (toision, &c ) 
The displat einent caused by the strain is associated 
with a dilference of electrical potential in the part pii- 
marily affected as compared with other parts situated 
in more remote, and thus less disturbed, regions 
These electrical alteiations are of considerable interest, 
and attention has been drawn to their existence by 
Waller, who has pointed out their local character. The 
local character of the electromotive effect has iLs rounlcr- 
pait in animal tissues, but it is not characteristic of those 
particular animal responses which are selected by the 
author for the purpose of comparison, since these are 
propagated from the seat of stimulation along the proto- 
plasmic continuum of the muscle or the nerve fibres 
Piopagated effects of this type can be found in certain 
plant tissues — for instance, Dionara— but the plant re- 
sponses described by Prof Hose do not include these 
It follows, therefore, that such comparisons as the author 
IS al^e to make do not warrant the sweeping statement 
that 

“a complete parallelism may be held to have been 
established between plant response on the one hand 
and that of animal tissue on the other ” (p 80) 

Some curious chapters in the book deal with a novel 
“response in metals ” This was generally obtained by 
connecting a strip of metal (tin, platinum, &l ) with 
moist conductors, which in their turn were connected 
with a galvanometer through non-polansable junctions , 
the sudden jar of a blow was the so-called stimulus, and 
the alterations caused bv the shatter in the polarisation 
interfaces appear to constitute the so called electrical 
response The observations are brought forward by 
Prof. Dose, not so much for any intrinsic physical interest 
they may possess, as for the purpose of showing how far 
they are susceptible of modification under conditions 
which, m his opinion, also modify the electromotive 
phenomena of living tissues and thus of serving as a 
support for his speculations. The language employed in 
their description is often of a singular character ; thus 

T 
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we are told that “tin is practically indefatigable "(p. ii 8 ), 
that 

‘ we may thus, by reducing or abolishing the excitability 
of one end by means of suitable chemical reagents (so- 
called method of injury) obtain response in metals^' 
(P 87). 

and many other phrases borrowed from physiologists 
occur plentifully in the text The use of such terminology 
appears m itself to indicate the unconscious bias of the 
author towards the conclusion he has in view 

In later chapters of the work, a senes of apparent 
resemblances between the retinal currents described by 
physiologists and photoelectrolytic changes in sensitised 
metal plates leads the author to the amazing assertion 
that 

“ there is not a single phenomenon m the responses, 
normal and abnormal, of the retina which has not its 
counterpart in the sensitive cell constructed of inorganic 
maleriar* (p 169) 

After this, we are incapable of being further surprised, 
even by the confident prediction that 

“ the parallelism will thus be found complete in every 
detail oeLwcen the phenomena of response in the organic 
and inorganic (p 147) 

We are all aware that living processes, apart from the 
evidence of our own consciousness, can only reveal 
themselves as physical and chemical changes, among 
these are the electromotive effects m living tissues which 
afford one aspect of those subtle and complex physico- 
chemical relationships comprised under the term 
metabolism. The play and nature of this metabolism 
constitute for most of us the fundamental mystery of 
life ; but to Prof Bose the living response presents “no 
clement of mystery’* (p. 189). Metabolism, with its 
phases of assimilation and dissimilatioh, has for him 
no significance and he characterises all correlations of 
electromotive change with metabolic process as arbi- 
trary and unnecessary assumptions (p 126). Even the 
connection of fatigue in animal tissues with the dre- 
similation products of activity has, he says, long been 
seen to be an inadequate explanation. He admits that 
“the criterion by which vital response is differentiated 
IS Us abolition by the action of certain reagents “(p. 188), 
yet he declares that metals can be “transformed from a 
responsive loan irresponsive condition by the action of 
similar poisonous reagents (p 188). We are bewildered 
by this apparent inconsistency, and are thankful to 
reflect upon such statements as he does not make 
Among these, the most consoling is that of the re-creation 
of a living tissue; it is cleat that although the metallic 
combination may be turned backwards and forwards 
through responsive and irresponsive stages, there is no 
such retransformation of the living tissues when once 
these have become what Prof. Bose calls “dead things." 
This should give him pause in his prediction that the 
reader will find that parallelism comp/efe in €v§fy detail 
which, upon the strength of specious and partial 
resemblances, he claims to have established between the 
behaviour of materials living and non-living. F. G. 
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THE LEAD ACCUMULATOR. 

Secondary Batteries ; their Theory, Construction, and 
Use. By E. J. Wade. Pp, ix + 492, (London : The 
Electrician Printing and Publishing Co , Ltd.) Price 
lor. 6d. net, 

M r SWINBURNE in his presidential address to 
the Institution of Electrical Engineers remarked 
that it was wonderful that wc had the lead cell at all. 
seeing that we owed it to a chance observation of 
Plantd On a perusal of Mr. Wade’s book it seems 
even more remarkable that the " chance observation of 
Plant6 " has been developed into so indispensable an 
adj’unct of electrical engineering. It is usually the 
boast of the electrical engineer that his branch of 
engineering can lay claim to being an exact science in 
the truest sense He is able to base on a solid founda- 
tion of theory the design of a 4000 H P alternator or 
a sensitive millivoltmcter, and feel confident that the 
result will be what he requires Ho can work con- 
tentedly with these things, because he feels that he 
knows to wh.it their behaviour under different con- 
ditions is due But with the accumulator it is different 
Probably nine electrical engineers out of ten do not 
know^ what is the cause of the E M.F given by the 
combination lead / sulphuric acid / lead peroxide, but 
imagine that, like Topsy, “ it just growed ’’ Still less 
would they be able to give any plausible explanation of 
the frequently erratic behaviour of accumulators This 
IS partly due to a narrow-minded contempt for 
chemistry, more or less inherent in the electrical en- 
gineer in his student days, and only regretted when the 
time for studying first principles is past. But the ignor- 
ance must be also partly ascribed to the unsatisfactory 
condition of the knowledge amongst experts in the 
subject. 

These circumstances make Mr. Wade’s book all the 
more welcome The author has endeavoured to set 
forth all that is known concerning the storage battery, 
and great credit is due to him for the very thorough 
way in which he has carried out his task. After a brief 
introductory chapter, the author passes to the history of 
the lead cell, it is noteworthy that this chapter practic- 
ally resolves itself into a history of the development of 
the “ grid “ or other support for the active material, 
so slight is the alteration that has been made from the 
chemical side since the time of Plants and Faure. The 
tenth and final chapter, in which are described all the 
leading makes of cells, whether of English, continental 
or American manufacture, is marked by the same 
characteristic 

The seventh, eighth and ninth chapters deal with 
the manufacture, testing and use of lead cells, and these 
will be found very Instructive, especially by those in- 
terested in the commercial application of the storage 
battery. In the eighth chapter the author has attempted 
to define the lines on which lead cells should be de- 
signed; the result is not very satisfactory, but the 
fault does not lie with Mr. Wade. Until theory has 
shown the way, design must necessarily be carried Out 
on empirical lines, and reliance must be placed on in- 
tuitive perception of what is good and what bad. 
In chapter ill. Mr. Wade discusses storage cells 
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Other than lead, and though the attempts to find ^ome 
satisfactory substitute for the lend cell have been many, 
the results have been in all cases disappointing ; it re- 
mains to be seen whether Mr. Edison's iron / nickel- 
oxide combination will prove any more practical than 
its forerunners As yet the trustworthy information con- 
cerning its beliaviour and durability is too meagre for 
any prophecy as to its future to be made 

We have left the contents of chapters iv and v to 
the last, as these contain what to many will doubtless 
prove tlic most interesting pai L of the book In chapter 
IV , on the propei ties and behaviour of lead cells, the 
electrical phenomena which a lomplcte theory of the 
chemical reactions must c\pl,iin arc described, and in 
chapter V the author deals with the theories vvhiih have 
been advanced. The information as to the electrical 
behaviour is full and comprehensive, and typical curves 
of charge and discharge under various conditions are 
given These points have been very ihoroughly studied 
both in lommcrcial and in experimental cells, and it 
IS perhaps surprising that I heir theoretical (‘xplanalion 
has proved so dilTuult Mr views w(‘re (‘x- 

pressed in his pajier read before llie Institution of Kl(‘i- 
trical Engineeis three year;* ago, and they are hne re- 
peated The (ycle of changes taking place on discharge, 
reversal and recharge is ex[)iaincd as being due to 
changes in a complex lead molecule on the one hand, 
and a similarfy complex Icad-pero\idc molecule on the 
other. Double sulphation results from the addition of 
(SO^) groups one by one (with torrcsponding removal 
of Oj oh the peroxide plate), but the process does not 
go on until the active material has the composition 
Pb,2(SO^)jj (on the assumption of initial composition 
Pbja and Pb^jO^^ respectively) on both plates When 
the active materials have the compositions Pbjg(SOj)g 
and Pb^jOgfSOJ, the plates are fully discharged. If 
the current be now kept flowing in the same direction 
reversal sets in with addition of at the negative, 
and its removal at the positive, and this goes on until 
Pb,a0g(S04)B and Pb,^(SOJg are formed, continuing 
the current still in the same direction la added and 
(SO4) removed at the (old) negative and (SO 4) removed 
.it the (old) positive, until finally PbjnO,, and Pb^^ are 
reformed, and the cell is fully charged, but with the 
plates reversed 

This explanation, it is true, helps to explain some 
of the obscure points in the behaviour of lead and 
lead peroxide in the .iccumulator, but it is question- 
able whether the weight of evidence in its favour is 
sufficient to justify the assumptions necessary, even 
though these may be to some extent supported by 
collateral evidence of a purely chemical nature The 
truth of the matter seems to be that at present wc can- 
not go much beyond the double sulphation theory 
originally put forward in these columns by Gladstone 
and Tribe. Progress is barred, not so much by want of 
study of the lead cell as by want of knowledge of the 
general behaviour of lead compounds during electro- 
lysis, and even by ignorance of the reactions occurring 
on the electrolysis of sulphuric acid. In these cir- 
cumstances, we can look for little help from the dis- 
sociation theory, nor has it, as Mr. Wade remarks, 
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thrown any light on the pioblcms presented, and 
therniochcmic.'il cakuhitions i an not be of great assist- 
ance either. 

We have dealt with Mr Wade’s book at some 
length, but not at a greater length th.an its merits 
deserve It only remains to Rive a word of praise to 
the illustrations, which, especially m the case of the 
pictures of different grids and supports, are very clearly 
executed, and considerably enhance the value of the 
book Mai’KIle Sor OMON 


BIOLOGY OF THE LAKE OF OENEVA 
Le Lilman Monographie Uinnolo^niuc. Tome IroisiCme, 
premiere livraison l*ar Prof F, A. Forel Pp 411 
(Lausanne F Rouge, 1902 ) 

I N this, the first portion of the third volume of his 
interesiing work, Prof Forel treats of the biology of 
the Lake of Geneva, and describes with his customary 
wealth of detail the various forms of life observed in and 
upon the waters of the lake From a biological point of 
view, Prof Forel divides the lake into three regions 
(rt) littoral, extending from the shore line down to a 
depth of fifteen metres , (/j) adyi^^al {profomie), com- 
prising a layer of watei about two metres in depth 
extending from the littoral region all over the bottom of 
the lake , (0 pclay^Uy the great mass of water beyond the 
littoral region and above the abyssal region The fauna 
and flora .are classified in accordance with these three 
regions, and as the animals and plants exist in intimate 
biological relation, they form what Prof Forel describes 
as “ societds,” so that there is a “societd" pertaining to 
each region Descriptions and illustrations are given of 
the methods and apparatus employed in collecting the 
organisms in the diflerent regions, and in the sorting out 
and separation of these organisms when obtained. 

The first half of the book is occupied chiefly with a 
full list of the organisms constituting the fauna and floia 
of the lake Prof Forel enumerates in all nearly one 
thousand species Many of these, however, such as the 
bats and some of the birds, have no claim to be con- 
sidered natives, but, like Homo sapiens, who heads the 
list, resort to the lake in search of a living On the 
other hand, there are many species peculiar to the lake, 
among which the most interesting are those adapted to 
live at considerable depths The most remarkable ol 
these abyssal forms are the blind Crustacea, Aselln^ 
Forth and Niphargus Forth, but most of the groups of 
animals occurring in the lake have representatives in the 
deep fauna Among plants, the only peculiar abyssal 
form 15 a moss, Thamnium Lemani, found at a depth of 
nearly 200 feet, yet brilliantly green. 

In some groups, the lake is very rich in species, while 
in others it 13 surprisingly poor. This may be partly due 
to some groups having been more thoroughly studied 
than others 

Of the seven species of mammals noted, one, the 
beaver, is extinct, two, on Prof. Ford’s own showing, 
haie not yet been recorded with certainty, while three 
are classed as "erratic” or adventitious, leaving only the 
otter as a regular inhabitant. There is a long list of 
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birds, many of them mere visitors. Of the forty-two 
species of Eotomostraca, only seven are recorded as 
pelagic, but a large number occur in the deep region. 

Of the twenty-six Rotifers recorded, the majority, 
fifteen, are pelagic. It is probable that further work in 
the littoral region would considerably extend the list. 
Many species of Rhizopoda extend into the abyssal 
region, and several are peculiar to it. Among the AlgcC, 
the Diatoms are very numerous, comprising a greater 
number of species than any other group of organisms, 
while, on the other hand, the paucity of Desmids is 
remarkable Only two species of Closterium represent 
the typical unicellular group , the only species cited as 
pelagic IS a Hyalotheca, while the genus Staurastrum, so 
generally present in the plankton of the lakes in this 
country, is not noted at all 

It 15 somewhat surprising to find only two Hepatics and 
three Mosses in Prof. Forel’s lists and no Lichens what- 
ever In dealing with the Mosses, the professor seems to 
make it a rule only to admit species which are per- 
m.inently submerged, a rule which, applied all round, 
would greatly curtail his lists 

The second half of the book is devoted to the study in 
rletail of the plant and animal associations of the various 
regions and to the discussion of many interesting 
problems offered by the life of the lake Into most of 
these problems, concerning the origin of the various 
associations, the migrations of the plankton, tSLc , we 
cannot here enter, but several of the more interesting 
points may briefly be noticed 

Prof Forel insists on the recent origin of the flora and 
Tiuna of the lake, in common with those of all regions 
which have undergone a glacial epoch. He remarks on 
the cosmopolitan character of the pelagic population A 
remarkable fact is the occurrence of Chironomid larva; 
and air-breathing Molluscs at great depths Without 
riny apparent modification of their structure, both these 
animals seem to be able to adapt themselves to the 
altered conditions found at the bottom in the deeper 
parts of the lake when casually transported thither 
When brought to the surface, the aii-tubes and air-cavily 
are found to contain water After exposure for some 
tune in shallow water, they resume the normal mode of 
breathing Prof. Forel further points out that those 
-Chironomid larvie which had become adapted to breathe 
water would thereby be prevented from rising to the 
surface to pass into the winged state. He asserts that as 
a matter of fact they never are observed to emerge 
from the water except in the littoral region, and dis- 
cusses the possibility of the insects breeding pedo- 
genetically, as is known to occur with some species, but 
t onsiders it more probable that they are all casually 
introduced 

Some notes are given of the occurrence of albino 
cygnets among the broods of swans on the lake. There 
is also reproduction of an interesting old plate, dated 
1581, from the Library of Geneva, giving sketches and 
notes of nineteen species of fishes frequenting the lake 
Mention IB made of a fungoid disease, attributed to 
^aprolegnta ferax^ which attacked the pike in the lake in 
the years 1886 and 1887, destroying large numbers of all 
sizes. The work is valuable as a comprehensive summary 
of the biology of a large lake, and will be of much 
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service to those who are making similar studies of other 
lakes. 

The second and concluding part of the third volume of 
Prof Ford's monograph on the Lake of Geneva will, it is 
understood, deal with the pile-dwellings, fisheries and 
other relations of man to the lake 


OVR BOOK 5 HFLF, 

A Monofrt^aph of the Land and Freshwater Afollusca oj 
the Bfitish Isles Vol 11 Part viii By J W Taylor, 
F L 5 Pp. 52 , 5 pis col , figs in text. (Leeds 
Taylor Droihers, 1902 ) 

With the present part, this work enters on its long- 
awaited second volume, containing the systematic 
portion. The first volume was devoted to a sort of 
general introduction to the study of the Mollusca, with 
special reference to British forms, and left much to be 
desired , but this second section should prove of great 
value, seeing that fnr many years past the aiithoi, ably 
seconded by Mr W D Roebuck, has been patiently 
amassing a l.irge amount of very valuable inloiination 
concerning the distiibution and variation of the British 
non-manne Mollusca So extended, however, is the 
plan on which the work is projected that further co- 
operation IS invited and will, we hope, be readily given 
As compared with other works of its kind, the present 
one IS noteworthy for the gieater length at which the 
varuiiis details concerning each species are treated and 
for the introduction of new features of great impoitance 
Anatomy receives its proper share of attention ; but too 
much space is bestowed, and mostly wasted, on varia- 
tions that are quite unimportant scientifically In this 
section especially, more careful editing is required to 
remove the too obvious traces of meie compilation and 
to introduce a better sense of proportion between the 
different parts, 

The geographical distribution of the spec les is, how- 
ever, the strong feature of the work, and here an innova- 
tion of very great value is introduced, for, besides 
detailed records m the text, the range of each species in 
the British Isles is shown on a separate, coloured map, 
indicating {a) districts from which the author has actually 
seen specimens, (^) areas for which the species has been 
recorded by other observers, and {c) regions in which it 
probably occurs. To these we hope the author will add 
indication (say by dots) of districts formerly occupied by 
a species (e Acanthinula lametlata) the range of which 
has become restricted in recent times Distribution over 
neighbouring areas of the continent is shown on maps 
in the text 

The inclusion of forms entirely fossil {e ^ Glandina 
from the Eocene) is another, welcome, new departure, 
and here, as in the geological histones, we believe, 
although It IS not so stated, Mr. R B. Newton rendered 
some assistance [cf Journ Conch , x. p 74) 

The illustrations in the text are mostly good, but here 
and there is one unworthy of the rest {e ^ No 52). 

Plate 1., with coloured figures 4 f Testacella, is an ex- 
cellent example of tn-colour printing, but the artist must 
surely have had wooden modeh to draw from 

One would have expected to have found a more modern 
classification adopted than that set forth on the opening 
page, but what was selected should have been correctly 
followed. The branch Euthyneura, which was established 
by Spongier, and not by Lankester as stated, is not syno- 
nymous with the order Pulmonata, which is only one of 
Its subdivisions. 

These and other minor blemishes, however, do not 
affect the value of the work 10 its entirety, and when 
completed the author will undoubtedly have made a 
most important contribution to the literature pn the 
study of our British non-marine Mollusca. (BV)^ 
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Interest arid Education The Docinne of Interest and 
i/s Concrete Application, By Prof. C. DeGarmo. 
y? xin +226 (New York* The Macmillan Com- 
pany, 1902.) Price 4s 6d net, 

The masters in English secondary schools have in the 
past been a little impatient of philosophical treatises 
dealing with the principles underlying educational prac- 
tice ; they have been apt to recognise education as an 
art, though unwilling to give attention to writers anxious 
to formulate a science of education While fond of in- 
sisting upon the value to the teacher of individuality 
and freedom of action, our schoolmasters have failed 
to understand that until they have discovered and 
can apply the principles of their art, they are mere 
empirics, each knowing only what he has learnt from 
peiional experience The greater attention given in 
America and Germany to the training of teachers has 
incidentally resulted in the growth of a body of able 
men devoted to the study of educational science Prof 
DeGarmo, of Cornell University, is one of these students 
of pedagogic problems, and the book before us, with its 
evidences of enthusiasm on every page, represents some 
of his recent work Taking Schurman's dictum as his 
text, that “ interest is the greatest word in education,^' 
he shows how interest arises among primitive men, what 
Its object should be, how it can be made to assist in the 
delimitation of the curriculum, and what relation it has 
to methods of leaching Prof DeGarmo has no sym- 
patliy with those intellectual aristocrats who cherish 
archaic educational ideals and deny the badge of 
scholarship to all who do not accept their estimate of 
the value of Greek and Latin. He attaches as much 
importance to rational instruction m science as to the 
making of Latin verses — '* the student in the scienlific, 
the technological or the commercial course is not inferior 
to his brother in the arts course difference is not 
inferiority^’ He quotes approvingly, too, Lord Kelvin, 
who has said, the higher education has two purposes — 
first, to enable the student to earn a livelihood, and 
second, to make life worth living,” and this book should 
greatly assist teachers so to educate their pupils as to 
make both these requirements possible of attainment 

ATS. 

7 he 77 ieory of Optics By Paul Ilrude Translated 
from the GcriTian by C R Mann and R. A 
Millikan Pp xxi + 546 (London Longmans 

and Co , 1902 ) Price 15J nor. 

A VERY full account of the German cdiluin of the above 
work appeared m these pages r.ilhei inon than two 
years ago (October 18, iqoo), undt‘r tlie title “ A 
Modern Text-book of Optics ” To what w.is then said 
little need be added Prof Michelson, in his preface 
lo the translation, expresses the facts when he 
writes, *' But no romplele development of the electro- 
magnetic theory in all its bearings, and no tonjpre- 
hensive discussion of the relation between the laws 
of radiation and the principles of thermodynamics 
have yet been attempted in any general text in 
English ’’ 

Prof. Drude’s book fills the gap, and we may well 
agree with Prof Michelson in his opinion that by 
making the book accessible to English-rcadmg 
students, the translators have done an important 
service. 

The translation has been well done; to the English 
reader the get-up of the book h.as an unfamiliar and 
not quite pleasing appearance, due to its American 
origin, and the illustrations of apparatus are not as 
good as we are accustomed to see in books of the 
class, but this does not really detract from the high 
merit of the work. 

An index, which was wanting in the German 
edition, has been added, but the references'^ to original 
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papers, especially papers of lusloric interest, are sin- 
gLii.irly incomplete The book docs not pretend to 
develop the subject from tin historic standpoint, it 
is true, but still the omissions noted are very marked. 

In spile of these, the book is of very real value, and 
•hould be found on the shelves of every physical 
labor.itory 

Lr Forze Idrauhchc, By Tngcgnere Torquato 

Perdoni Pp 205, with four plates (Milan 

Ulnco Hocpli, 1902 ) 

In a country like Italy, where co.il has to be purchased 
from abroad, the utilisation of nntur.il sources of 
available energy is an important problem In this 
volume the author gives m tabular form a list of the 
principal water courses ol the Italian m, unkind, ind 
estimates, so far as information will pt‘i nut, the 
amount of horse-power obtainable from these (u) 
under normal conditions (“ magra ordinana and 
(b) during the dry seasons of the year (" minima 
magra exu'ption.il droughts being excluded, Be- 
tv\een these two limits, there is a large amount of 
energy available during the greater part of the year, 
which might bi‘ utilised if piovision were made for 
supplying the dcTuienry during the dry months, and 
one method suggi’sted is to apply this water power to 
cletlnc traction on tlie railways, supplementing it jn 
the summer by the use iithcr of ordinary locomotives 
or steam inginc's at the generating stations Of 
other sources of i^itrgy, the sea with its tides .ind 
waves is consideied, and even glaciers arc men- 
tioned in connection wath the property lluit a cold 
body may act .is a store, if not of tnergy (as the 
author implies), at any rate of availability. This 
distiiu tion belw'cen energy and availability might 
wilh advantage he pointed out clearly m the intro- 
duction, which deals wilh “the unity of concepts in 
luodern physics,’' but m which the part devoted to 
matters thermodynamic is suggestive of Carnot's 
ttiforir theory of the motive power of fire rather than 
of the second law’ as modified by Clausius 

De Ether By Dr V A Julius Pp 50 (Haarlem 

De Erven E Bohn, igo2 ) 

L’ktcre e la Materia pofulerahtle By Ingegnere M. 

Barber, 1 Pp vnu- i ^ (Lurm llertolero, 1902) 
I’liR first of these p.imphlcts consists oF a discourse 
given lo a vacation class of teachers m April, 1902, 
shortly before the death of the author It was pub- 
lished at the request of many members of the class, and 
is as good a general historic account as could possibly 
be given in so short a space of our knowledge of the 
ether, considered with legard to optical phenomena, 
starting with the corpuscular theory of Newton, and 
tiacing the v.inoiis thi ones of Huyghens, KresneL 
Cauchy, Lord Kelvin, M.ixu^ell, FiUgerald, T.,irmor, 
f.orentz, and other writers 

Signor Barbara's book is of a very different nature. 
In it he endeavours to account, without the use of 
mathematical formulre, for the whole of the phenomena 
of modern physics and physical chemistry, on the sup- 
position th.it the ether like matter consists of an aggre- 
gate of material particles, and that it differs from matter 
only in its very small density and very great elasticity 
In the fifth paragraph be discusses the propagation of 
transverse waves on the hypothesis that the ether is a 
fluid The motions which he describes in this connec- 
tion are, however, well known to readers of hydro- 
dynaniical text-books as those produced by a sphere 
moving or oscillating in liquid The book is up-to-date 
so far as the inclusion of recently discovered physical 
phenomena is concerned, but no theories of the ether can 
be adequately discussed in a pamphlet of this sice and 
character, however carefully written 
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LETTERS TO THE EDITOR. 

IThe Editor does not hold hwiself responsible for opmions ex- 
pressed by hif correspondents Neither can he undertake 
to return^ or to correspond -with the writers of, rejected 
manuscripts intended for this or any other fart of Nature 
No notice IS taken of anonymous communications ] 

Sir Edward Fry on Natural Seleclion, 

I ASK leave to make a few observalions on Mr Gallon's 
letter under the abo\& heading' which appeared in your 
issue of February 12 

In my papers on the age of the inhabited world and the 
^ce of organic change in the Monthly Magazine lor last 
December and January, 1 hnd a passage on the didiculty 
which appeared to me to exist in conceiving mimetism to 
have been produced by the gradual accumulation of mmule 
points of likeness On this Mr Gallon observes that “ two 
objects that are somewhat alike will be occasionally mis- 
taken for one another when the conditions under which 
they are viewed are unfavourable to distinction ” If by 
'“somewhat alike “ Mr Gallon means have some point of 
likeness, however minute, then the proposition would refute 
rny objection , but it would, as I think, be manifesily untrue 
If, on the other hand, by ‘ somewhat alike “ be meant 
a considerable likeness, then the proposition is manifesily 
true, but leaves unanswered the difficulty on which I have 
dwelt, VIZ the difficulty of seeing how natural selection 
could have helped the organism to convert minute points of 
likeness in the midst of unlikeness into such a preponderance 
of likeness as to produce deception 

Mr Galton has illustrated his point by the fact that “ 1 ’’ 
fOlten be mistaken by the beholder for “ 1,” “ k," or 
h." But here he starts with an obvious and considcr- 
Jible likeness, and the question is, how could that degree 
■of likeness be reached by natural selection''* 

Let us take two sheets of paper, the one a tabula 
rasa, the other covered with a thousand dots arranged 
«o as CO produce a highly complicated pattern. Then 
let dots appear successively, but sporadically, on the 
white paper in places where there are dots on the other 
paper, until, in the end, the two papers are indistinguish- 
able It seems to me to be obvious that for a long while 
no eye would mistake the one paper for the other , but that, 
as the process goes forward, a point will be reached where 
-an occasional mistake will occur under conditions unfavour- 
able to distinction. Now I agree that it is conceivable that 
from this point forward natural selection may operate, but 
as to the who!^ interspace between the first minute change 
that deceives no one to the point of first deception, it appears 
to me plain that natural selection cannot operate at all, and 
that the theory of the accumulation of minute variations, 
therefore, fails to account for the facts of mimetism in 
insects and other organisms. 

If the two suggestions of sudden and great variation on 
the one hand, and of the slow accumulation of small vari- 
ations on the other be considered as the possible explanation 
of the facts of mimetism. I cannot but think that the latter 
Will be found far more probable than the former , and there- 
fore, whilst willingly admitting the great weight to be 
-attributed to the opinion of Mr. Galton on the subject I 
remain unconvinced. * 

But suppose that on this point I am wrong and Mr- Galton 
IS right, does he not judge my argument with undue seventy 
when he treats It as "so faulty as to seriously compromise 
the value of the memoir as a whole"? My observations 
■on mimetisrn arc not the basis of my argument, which is a 
collation of facts which appear to show the existence of 
fludden and heritable variations. They are a part and a 
separate part only, of an argument that the accumulation 
-L u ? 5 variations will not account for some known facts 
attributed to it. The inculpated paragraph muy be struck 

ifw** unaffected. 

be. has compromised not a 

^ with its general 

j courteouft lan^age which 

accompanies his coodemnatjon of my lapse. Sow Fry 
railand, February 23. . ' ’ 
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The Assumed Radlo-aciivity of Ordinery Materlale. 

With reference to Mr. Strutt's recent article and Prof. J. J 
Thomson's letter on this subject, may 1 venture modestly to 
urge that it may be well to consider whether the condition 
set up in air to which attention is directed be not the out- 
come of the occurrence of a minute amount of chemical 
change of an ordinary character — whether it be not a sort 
of Russell effect on an infinitely minute scale, detected by 
an infinitely delicate test? lhat oxidative change is in 
continual progress, 1 imagine, is the belief of everyone who 
has paid the slightest attention to the subject , and that 
leaf surfaces — if not waterfalls — are the certain seat of such 
changes may be regarded ns unquestionable Those of us 
who require Bomethmg more than an attitude of papal in- 
fallibility in proof of a scientific proposition would like to 
see the old love honourably retired before the new one is 
accepted in society Henry E Armstrong 


The DiBSOciation Theory of Electrolyaia 

In a recenlly published “ Text-book of Electrochemistry," 
by Svante Arrhenius, and translated by Dr McCrae, 1 find 
on p 114 of the translation the following statements - — 

" Even when working with polansable electrodes . . the 
smallest fall of potential is sufficient to cause a current in 
the liquid This fact was proved by Buff with currents so 
small that it was only after months that a cubic centimetre 
of explosive mixture was obtained. According to this the 
very smallest force is sufficient to split the molecules of the 
Grotthus chain . . Faraday’s view is therefore Incorrect 

The radicles of the salt molecule cannot be held together 
by a force of finite value " 

The ideas of current and electromotive force are here 
rather mixed, but obviously the passage refers to a very 
necessary part of the foundation of the dissociation theory of 
electrolysis, viz that a minute E.M F can evolve in the 
free state the ions of an electrolyte the heat of combin- 
ation of which is considerable. 

On referring to Buff’s papers (Lieb Ann , Ixxxv. p i 
and xciv p. 1), 1 find no mention of an evolution In the 
manner described of any explosive mixture whatever , 
taking this to mean free oxygen and free hydrogen evolved 
simultaneously by an E M.F. less than that of one Daniell’s 
cell Indeed, towards the end of his second paper. Buff 
incidentally states that a single cell produces merely a 
polarisation which almost stops the current 

Surely in the attempt to found a theory in opposition to 
that of Faraday some modicum of care should be taken to 
Verify the sources of Information 

In "Outlines of Electrochemistry," by Prof Harry C 
Jones (1901), we find at p 15 the same kind of statement, 
that the dissociation theory accounts for, and is founded 
on, experimental evidence, showing lhat " a very weak 
current " can decompose water and set free its constituents 
simultaneously. Here also the word " current " is used, 
though " E.M.F " is apparently meant. 

No reference is given, but the statement occurs in a dis- 
cussion of the well-known Clausius theory In his de- 
scrmtion of this theory (Pogg. Ann , ci, p 338), Clausius 
certainly does not mention, and apparently did not believe, 
that any such phenomenon could occur 

It would be interesting to know if anyone has ever ob- 
served It 

At all events, the acceptance of the theory in question is 
certainly not encouraged by an encounter with such serious 
errors in the description of experiments put forward as its 
foundations j, Brown. 


Analysis of the "Red Rain" of February 21. 

Some of your readers will probably be interested to know 
something of the nature of the muddy ram which fell here 
on Sunday, February 22 A sample of the downfall, caught 
in an open field between 10 a m and ii noon, was bt'ought 
to me to examine, and particulars of the partial analysis 
of the suspended matter which the water contained are 
subjoined. The large percentage of organic matter seems 
to me to be the moat remarkable point in the analysis, and 
I regret not having had time to make a separate Investi- 
gation of this, A rapid examination of the physical proper- 
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tiea of the sediment, or mud, wHilIi I mndc, seemed to 
indicate that the organic matter was condensed hydro- 
carbon gases, or condensed volcanic vapours (such as one 
might expect to be evolved unburnt in a very large volcanic 
outburst) The sediment seems to be terrestrial, as the 
large amount of organic matter, coupled with the small 
amount of iron found, prohibits the theory of a meteoric 
origin 

The rain water contains jy o grams of suspended matter, 
or mud, to the gallon 

The analysis of the suspended matter, dried at loo'^ C , is 
as follows — 


Organic matter (loss on ignition) 36 4 per cent 
Silica . 43 h 

Alumina and oxide of iron . 13 b ,, 

Magnesia 24 ,, 

Unclassified 2 n ,, 


Buckfastlcigh, Afanli :: 
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Proof of Lagrange's Equations of Motion, &c 

In your m^ue of January 29, Mr Heaviside put forward a 
demonstration of Lagrangc’-i ec^ualiuns of motion which appears 
invalid As neither his inlerpreiation of Newton nor bis 
argument based thereon was stated with sulficient clearness to 
enable a critic to locate the weak spot without running serious 
risk of misinterpreting him, it seemed belter in the first instance 
to point out a well-known case in which precisely similHr reason- 
ing would lead to Lagrange’s equations of motion where they are 
known to be untrue (the reason, and a proper remedy, being 
also generally known) This I did in your number of February 
19 , nia leply, in the same number, is to the effert that he does 
not intend to uphold the truth of Lagrange's equations in such 
a case It la not, however, logically permissible for anyone to 
escape the inconvenient consequences of his own argument m 
such a fashion. 

Possibly Mr Heaviside has not grasped my j^Kiint If the 
argument he puis forward on p 298 is valid, I am unable to see 
any point at which the following can without inconsistency be 
alleged to fail — “In the case of a rigid body rotating round a 
fixed point with angular velocities U], "a about its principal 
axes the kinetic energy T is a homogeneous quadratic function 
of the w’s, with coefficients which are conslants This makes 


therefore 


aT JT «T 

aT = Wj h + “a j 

ilWi flUij 


but also by the structure of T, 


* ciT dT iiT 


So, by subtraction of (lo) from (9) 

+ - d(dT\^ d/dT\ 


(S) 

(9) 


(10) 


(H) 


and therefore, by Newton, the toroue about the first axis is the 
coefficient of «, t 0. Au^, and similarly for the rest.” 

There is no step in his demonstration which requires that the 
coordinates should be “ proper Lagrangian coordinates within 
the meaning of the Act " ; in the proof usually given there is 
such a step 

It IS wiih great diffidence, lest I may do Mr. Heaviside 
injustice through mislDterpreiing him, that I now venture to 
express the conjecture that in his argument he may possibly 
have failed, as is sometimes done [by Maxwell, for instance, 

Treatise," second edition, § 561, equations (5)], to distinguish 
between the diiplaccments which a material system actually 
receives during Its motion and displacements which are perfectly 
arbitrary subject only to the geometrical connections of the 
system, and have thus confounded the equation 


„ ^ /d dT 

■ ■ ■ "( 5 ? a;; 
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which expresses (hat the rale at which ucuk is done by the 
forcives is equal to the tale at winch the system gains kinetic 
energy, with the very different one 





oT 

f/Z'j 


-fT 



m which fljT], (!i.c , arc arbitrary displacements a? above \Vher> 
the latter equation is established, Lagrange's equal ions follow at 
once, but Mr Heaviside has made out no case for deducing 
them from the former In every case, as in the example 1 
cited, ihe right-hand member of the former equation can be 
w nden m the form 


?'ii ^1. ^2. 7 'a. )+ ■ 


in an infinite variety of ways, and accordingly it is sufficiently 
obvious that there is nn warrant for stating that the force on 
IS the coefTicient of in any one such form more lhan in any 
other Samples of expressions which might thus be wrongly 
obtained for the torque about the first axis in the instance 
alluded to are 

A*, - (B - 
AlV| 1 (B Cj)W2 ®3 i 

I'or ihe simpler rase of a particle moving in a plane, one could 
lliu's obtain, for example, the equations, 

\^>n{x- ly), 

where L is any quantity whatever. 

In short, the latter of the two equations compared above 
differs from the former in being equivalent to a set of indepen- 
dent equations equal in number lo lhal of the coordinates of the 
system 

Similar remarks apply, of course, to his treatment of the 
que'ilion of an elastic medium, p 297 

That the Trincipal of Energy, or of Activity, does not by 
Itself afford a sufficient basis from which lo formulate the funda- 
mental equations of dynamics in any form wfiaiever is admitted 
almost universally , from Mr Heaviside's letters it appears at 
least doubtful whether he is willing to agree with this general 
and well grounded opinion , he has advanced nn valid argument 
against it, however. \V McF Orr 

February 22. 


A i-Rw weeks ago you published in a letter from Mr 
Heaviside a proof of Lagrange’s equations of motion of a 
system of bodies I must confess that 1 in common with 
olhers sw.illowed it, hut 1 have now romp to the conclusion 
that the proof, (hough douhllpss idirnrahle as an example of 
the power of the “ Principle of Activity," does not prove La- 
grange's cquaiions In fact, if 9 be a coordinate, 9 the 
( orresponding velocity, and Q the corresponding force, we 
have the result 


I d f)T ^T 
t dt dq dq 


= 0 


for any possible motion of the system But we are not 
entitled lo equate the quantities m the brackets to zero, for 
these arc not indcffLndLut of q The " proof “ i'', in f.ut, 
merely Maxwell’s well-known but fallm lous proof, simpli- 
fied by going direct instead of iid Hamilton 

Cambridge, February 28. R F W 


Genius and the Struggle for Existence. 

Pfrmit me lo point out that Dr A R Wallace's state- 
ment (p 296), “ the compardiively short lives of million- 
aires," IS not supported by fads, at any rate by those lor the 
last thfpe ytars 

The following has been obtained from the details con- 
cerning estates on which death duties were paid Nine 
millionaires died during 1900, leaving in the aggregate 19 
millions. The average age of these nine tcslalors is seventy- 
four—the youngest was fifty-nine and the oldest ninety-one 
years. 

During T901, we find that the deaths of eight millionaires 
are recorded, whose joint estates were valued at io| millions. 
In this case too, we find that the average age is above the 
allotted threescore years and ten, being seventy-two. The 
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joung'est in this year was fifty-three, and the oldest — Baron 
Armstrong — was ninety 

Last year — 190a — the same story is repeated Five 
millionaires diea in 190a, and their averag’e ag'e is seventy- 
eig-ht It is also worth remarking that if our inquiries are 
carried further, It will be noticed that lotigevily is a striking 
feature of those whose estates are valued at between 
500,000/. and 1,000,000/ 

It seems to me that one might have eapected this state of 
things to exist, if we consider how the wealthy — through 
their wealth— can secure the advantages of change of scene, 
change of climate, scientific progress, and last, but not 
least, the aid, skill and advice of our greatest doctors and 
surgeons One would have liked to take up other points, 
but I fear I have already taken up too much of your valuable 
space S Irwin Crookes 

Secondary and Technical Schools, Clay Cross, 

Chesterfield, February 17. 


In some respects it appears tQ me that the excellent re- 
marks of Sir Oliver Lodge and Mr A R Wallace (Nature, 
Ixvii pp. 370, 296) leave this difficult subject in an unsatis- 
factory condition. 

All inquirers have perceived that great men are of two 
f\pes, and it would conduce to dear thinking if we could 
accustom ourselves to classify them under different names 
'lo define them exactly is impossible, for no man of great 
genius is without talent, and no man of great talent is with- 
out some genius 

The first class, to which I should prefer to restrict the 
name geniu^ may be deicnbed primarily as men of fine, 
delicate, sensitive, impressionable constitution, and strong, 
restless innate tendencies which appear early in life, as a 
rule, and take their own shape These men work energcti- 
call>, often at high pressure, and in general die comparatively 
young, or at least do not often reach a robust old age 
They are fearless rather than circumspect, have the ability 
and courage to open nut in new directions of thought and 
action, are creative, original, daiing, and possess either an 
exquisite sensibility or a wonderful and tenacious faculty ol 
logical thought. They are, as it were, impelled from within, 
and are thus able to resist the almost overwhelming influence 
of social example, and the ties of relationship, exhibiting, 
for the most part, more independence than their limes can 
tolerate or understand They introduce most of the new 
ideas into the world, and touch nothing they do not tran*i- 
fonn They are always men of strong practical feeling in 
their own special vocation, but scarcely ever practiral m 
the sense of turning every opportunity to their own advan- 
tage Indeed, the height to which they soar is largely due 
to their detachment from worldly interests and conventions, 
and their lack of regard for self, though this may be con- 
sistent, and IS often found in conjunction, with excessive 
vanity and egotism 'Ihey take a sympathetic interest in 
human affairs, and me most commonly liberal in sentiment, 
but their aclions are often narrow and sometimes inde- 
fensible, Frequently they are simple, direct, guileless, not 
so much unversed in as opposed lo the diplomatic ways by 
which men succccnI ; but contact with the world is apt lo 
spoil them, and their very logic leads them into extremes 
Despite abundant energy, their powers of resistance are not 
great, and they most often reach high eminence in music, 
poetry, painting, philosophy and science, where activity lies 
somewhat remote from the tension and bustle of practical 
life They are said to be inspired because of the enthu- 
siasm, and unconscious working, of their minds 

The second class 1 would describe as men of talent When 
preeminent they exhibit striking aptitude in learning and In 
imitation, and develt^ extraordinary powers of work. They 
are generally men of strong, vigorous build, firm mind and 
healthy body. They are, accordingly, marked by general 
sanity of preferring to think and act in conformity 

with prqMiln% convsnfions rather than to startle men with 
novel views, bxcept perhaps in their own particular sphere 
of activity, they are conservative in character. They possess 
a clear conception of the value of this world's goods and 
graces, accumulate honours, and become. In general, more 
reputable than jllustrious. They do the bulk of the world’s 
hard mental work, and ore more concerned to protect and 
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improve existing institutions than to seek new methods or 
discover new paths When they do achieve greatness it is 
more by virtue of immense knowledge and systematic ex- 
position, or of amazing industry and technique, than of 
original and independent views What Gallon says of 
English judges applies with all its force to men of talent 
m general ihey " are vigorous, shrewd, practical, helpful 
men, glorying in the rough-and-tumble of practical life, 
tough in constitution and strong m digestion, valuing what 
money brings, aiming at position and influence, and desiring 
to found families " 

As described, these are of course ideal types, to which 
actual men more or less approximate But they are well 
enough distinguished in nature for mutual antagonism 
The man of talent is apt to laugh at the genius , and the 
genius too often sneers at the man of talent The one is 
pushing, the other retiring , the one looks for and obtains 
immediate reward, the other works for fame and posterity 
Compared with the man of talent the genius is a rare 
phenomenon But this may be because so many geniuses 
are sacrificed before their activity has produced lasting re- 
sults, for the existing environment is not favourable to 
them As typical of ihe genius I would name Chopin, 
Mozart, Beethoven, Raphael, Goethe, Shakespeare, Keats, 
Shelley, Kepler, Galileo, Newton, Faraday, Descartes, 
Spinoza , and of the great men of talent Aristotle, Velasquez, 
Virchow, Hegel, and, indeed, those numerous men who 
have attained eminence rather through enormous receptivity 
and power than by acuteness and creative faculty 

These types once fairly discriminated, it is not so difficult 
to determine their relation to the struggle for existence 
Great men, in proportion as they approach the second type, 
arc the more clearly useful in the immediate needs of life, 
and this, in plain language, is Ihe only ii'^iefulness conserved 
by natural selection Whoever supposes that natural selec- 
tion IS a being with eyes directed towards Ihe future has 
wholly misconceived it Men of genius not only leave few, 
inferior, or no offspring, but loo often find il dilVicuit to live 
And explain it how we will, the public opinion that neglects 
men of genius during their lives is nntur.il selrition (jenm*' 
never conquers except when the ideas and works lo which 
it gives origin .ire taken up and put to practical use bv men 
of the second lype If the ideas are beyond the men ol 
talent, they are as much neglected as the geniuses, until 
such time cs the world has made progress in its own slow 
way There are many ideas now in printed books which 
are waiting for recognition by men of talent. Much of the 
work of genius has very little bearing on the struggle for 
existence Music and painting, for example, except in so 
far as they are ,1 source of profit to instrumentalists and 
collet tors, and to teachers of these arls, do Iiltle more than 
give pleasure and consolalnin mostly to those who seek 
refuge from the struggle which, though concealed by many 
conventions, is real and searching enough beneath the sur- 
face of civilised life The error lies in supposing that everv- 
rhing comes into existence by virtue of natural selection, 
W'hen in fact natural selection is only a convenient expression 
to sum up the action of causes which conduce lo survival and 
persistence In nature there is great variety, asd genius, 
so far, IS one of the varieties which often recur, but scarcely 
ever survive even for two generations. It is a rare and 
delicate thing, and the utmost we can hope for it is that 
endeavours may be made to collect and preserve it like some 
hot-house plant, in order that it may suggest combinations 
which men of talent may put to practical account 

The position of the second type in the struggle for exist- 
ence is beyond doubt The stability of a country and its 
place among the nations depend upon the number and 
ability of men of this stamp They obtain rewards pre- 
cisely because of their usefulness. Tliey found families by 
reason of their strength and virility, and their steadfastness, 
cheerfulness and conservatism of character are as much the 
expression of their bodily make as the Instability and origin- 
ality of the man of genius are the expression of his keen 
sensibility, and his daring suggestions a propf of bodily 
discomfort and profound dissatisfaction with the conditions 
of life and knowledge 

But we are only on the verge of these studies, which are 
hardly yet within the reach of scientific method, and we have 
acquired very little Insight Into the collective action of 
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natural selection in preserving- nations. Our is luo 

intently fixed on the individual strug^gle, and we are more 
ready to revert to old abstract notions of inner springs and 
j^uides, set for some noble and unknowable purpose, than 
to develop the one fruitful idea of progress by the natural 
and predictable interaction of parts Aiinn'R Ennn b 

February 16. 


THE ORGANISATION OF FISHERY 
RESEARCH ‘ 

I N August, 1901, a comnutlec, since known as the 
Committee on lchthyolof;ical Research, was ap- 
pointed by the Board of Trride in order “to inquire 
and report as to the best means by whuh the State or 
local authorities can assist scientific research .is a]i- 
plied to problems alU^rling the llslunes of Crrat Britain 
and Ireland, and m partuular whether the objei l in 
view would best be attained by the' ercMtion of one 
central body or deparlmonL at ling lor Fngl«md, Scot- 
land, and Ireland, or liy means of scp. irate d<‘fKirtnients 
or agencies m each of the thiee countrn s “ "I'hc' repoi t 
of this committee', together w ith Ihr niiiuiu s of evidence 
laid before it, li;is now’ bc'i n pulilished 

The appointment of a committee of inquiry by 
tioveimncnt is, I am .ifiaid, grmriilly icgaidid as 
having the effect ot postponing, or even avoiding, any 
effective .action on tin ir part In the [iresent case, how- 
(ver, v\ e li.ive the sonn^what exccpllonril situation of ’ 
real .iction bring t.ikrn whilst fhe inquirv ^^as shll m 1 
progress, .md thrat action m ri direction whuh is, to 
some extent, at v.uiince with the com sc cv'enlurilf) 
recommended by the cominiltee For W'hilsl the Ichthyo- 
logical ('ommittee were* still eng-aged m hearing the 
(wadence of f xperts of various degrees of authority, and 
hv all tlie subtleties of cross-examination causing them 
to commit theniselvc's — .as is plainly indicated in the 
evidence of most of tJu* witnesses — to statements winch, 
after .1 little reflca lion and in more collec led and rational 
moments they would ralher have expressed differently, 
the Government dendi d to talce part in (he scheme of 
international investigations which was receiving 
somewhat rough treatment at the* hands of the com- 
mittee, and persuaded P.irli.iment to vote considerable 
sums of money for that purpose The Government 
are to he rongratulaled upon having taken definite 
practical action, even though a minor result of that 
action has been to cause the report of their Ichthyo- 
logical Committee to be brought, as it were, with but 
enfeebled vitality into the w^orld 

Tlie question referred to the committee was, never- 
theless, one of considerable importance, and their 
answer to it — if not of immediate moment — will pro- 
bably be not without influence in the future In a 
general w'ay, the question how the State or local author- 
ities can best assist scientific research as applied to 
fisheries is quite simply answered by saying that they 
can do so by supplying the most capable and trust- 
w'orthy scientific men whose services they can obtain 
with the necessary funds to carry out such research 
The only real difficulty is to find some scheme of or- 
ganisation which will ensure that the men employed 
are both naturally and by experience and training the 
best fitted for the work, that thorough, accurate and 
really scientific workers ^rc distinguished from such 
as are ostentatious and superficial, and that those fail- 
ing to maintain their efficiency, or to carry out the 
work assigned to them, are speedily eliminated 

Two other matters of importance are, how^ever, in- 
volved in the terms of reference of the committee 
In the first place, what should be the exact relations 

* R«port af tin Com mi iiM on Ich thyo logical Research (London Eyre 
and Spottilwoode, igaa ) Prica 4J ta, ^ 

NO. 1740, VOL- 67] 


existing between the men charg^rd with carrying out 
scientific research and those whose duties are con- 
nected with fishery administr.il ion , and, m the second 
plate, to what extent is it advantageous LliaL the re- 
searches carried on in dillcrent parts of the United 
Kingdom should be placed under one (enlral control 
On the subject of the lelations ot the .idmmistrativc 
and scientific departments, the (oninuttn' express a 
quite clear and definite view "J ti( ) art ot opinion 
that the responsibility for and the control ttf thi' scien- 
tific investigations should be m the hands of the 
ceiiiral administrative authority, and th.it iht mo^l im- 
portant of the researches should be direiil) earned out 
by this authority In suggesting ,1 new arr.mgemcnt 
for England, they, however, propose the est.iblishment 
of a central council, composed, m approximately equal 
numbers, of administrative and scientific irnn, w iiose 
duty It should be to ndvisc the administrative authority 
(Boaid of Ir.ide) on .ill matters concerning scientific 
I (search No provision is suggested by means of 
which tins courii il could enforce its decisions 

In my opinion, it is open to the gravest doubt whe ther 
such a direct control of sueiUific work by an adminisira- 
ti\a‘ body is likely to bad to satisfactorv results The 
Li usl worthy in 'cji m.ition and assistance required by tlie 
adininistr.Uive body are, 1 bel sure, miuh more Jikeh^ to 
b(‘ obL.iined fiom a mori' independent scienlific authority 
.iLlingas advisers to the administrators, .in authoritv the 
preponderating influeiue of which is m the hands of 
ircogm^ed men of sn<mce Such an arrangf'ment will 
lender lh(* selecticai of cap.ihb' naturalists far mon* 
probable', and will ensure the naturalists being in a 
(lOsition to give th it eomplete eonecntration of Ihcir 
whole energies upon the probirm iri hand wduch is so 
.ihsolutrlv (ssenlidl to successful scientific work The 
claims of administraHon .ire inimi'diate and pressing, 
and when they are combined \viLh the claims of scien- 
tifir research, experience has rejii'atcdly sliow n that the 
latter are bound, sooner or later, to t.ike a seeond try 
place Huxley’s experiences ns nn inspector of 
fisheries me a sufficient illustration of this point, 

The objerlion urged by the* oiiponents of the v ipw^ 
here advocated is that the mcLiiod is less likely to leacf 
In immcdi.'ile practical results L' nfortun.itely, there 
IS no short and easy road to results w^hich arc sound 
and scientific, and the adage “ More hurry, less speed 
IS, I fear, more than iiMially .ipplicable to work of this^ 
kind “ 

On the seeond question— a question to which the at- 
tention of the committee was p.irLicul.irlv directed — 
namely, to what extent there should be rentral control 
of the investigations throughout the United Kingdom, 
the committee also make a definite ret ommcnoation 
Recognising the fact that sejiarate administrative 
authorities are already established in England, Scot- 
land, and Ireland, and in view of their opinion that 
the scientific investigations should bo controlled by the 
administrative authority, the committee consider that 
the researches in the three portions of tlic k'ligdom are 
best kept separate In nider, however, to secure some 
measure of uniformity of action amongst the three 
bodies, they propose the establishment of a quarterly 
conference of experts representing the English, Scot- 
tish, and Irish departments But there seems little 
likelihood that such a conference, which, as in the case 
of the English council, it is not proposed to endow 
either with authority to enforce its decisions or with 
any power of action of its own, would be an instrument 
of much effective value. The scheme is in part the 
result of a desire, with which I entirely sympathise, 
to ensure to the workers the maximum of freedom and 
individual initiative, combined with such centralisation 
as shall prevent undue or unnecessary waste of energy. 
But w'ould not these objects be attained more effectually 
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and simply by the appointment of a sing-le individual, in 
whom responsibility could be fixed, and under whose 
general direction the heads of the scientific departments 
in the three portions of the United Kingdom would act, 
a considerable measure of individual authority and ini- 
tiative being at the same time accorded to each? 

Whatever scheme may be adopted, it seems to me to 
be the duty of aJl naturalists to insist that the prepon- 
derating control of the investigations, as I have already 
urged, shall be in the hands of recognised men of 
science, for unless this is so there can be no guarantee 
that they will be carried out by scientific methods and 
with that accuracy and thoroughness without which 
no results of any permanent value can ever be ob- 

E. J Allen. 

MAGNETIC WORK IN NEW ZEALAND 

^ I ” H E “ Report of the Department of Lands and Survey. 

New Zealand,” for 1901-2 contains an account of 
the new magnetic observatory ereded in Christchurch, 





Fu. I — Magnelograph House 

New Zealand, and of the magnetic work to be L.irritcl on 
there under the direction of Dr Colendge P'arr. The 
site of the obseryatory buildings in Hagley Park appears, 
from the illustrations in the Survey 
** Report,” to be one of considerable — 
natural beauty, it would also seem to 
be very suitable from a magnetic stand- 
point, if we may judge from the prelim- 
inary survey earned out by Dr. Farr 
in the neighbourhood of Dunedin, In- 
vercargill^ Nelson and Christchurch Of 
all the districts examined, he found the 
vicinity of Christchurch the most free 
from local disturbances 

The observatory consists of three se- 
parate buildings, externally of the Swiss 
chalet type. Photographs of two of 
these are here reproduced from the 
Survey ** Report ” Fig. 1 shows the 
magnetograph house, or, to be strictly 
accurate, the superstructure above the 
underground cellar in which the mag- 
netographs are lodged. Fig. 2 shows 
the office buildings, which also serve to I 
accommodate a seismograph. The third I 
buijding,^ot showmhere, serves for the 
taking ortbe absolute magnetic observa- 
tions. 

The magnetic cqiBpment of the observatory consists of 
a self-recording maffnetograph by Adie and a uni filar 
magnetomeier and dip circle by Dover, all of the ordinary 
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Kew pattern, ami examined, prior to their dispatch to 
New Zealand, at the National Physical Laboratory (Kew 
Observatory). In addition, Ur. Farr has temporarily the 
loan of a second unifilar and dip circle belonging to the 
Royal Society, intended primarily for survey work Be- 
sides the magnetic instruments, the observatory possesses 
a Milne seismograph, a Kelvin water-dropper and two 
portable electrometers, for determinations of atmospheric 
electric potential, and a “dissipation apparatus ” of the 
type invented by Elsier and Geitel for determining the 
rate of loss of electric charges from an insulated body. 

After the arrival of the magnetograph in New Zealand, 
Dr. Farr had the clock modified so as to allow of rapid 
as well as slow rotation of the drum carrying the photo- 
graphic paper. This slight modification— which has been 
made independently by the directors of the Melbourne 
and Mauritius Observatories— admits of open time-scale 
traces being obtained as satisfactorily with the ordinnry 
Kew pattern magnetograph as with the newer types by 
Eschenhagen and otheis. This modification has allowed 
Dr. Farr to participate fully in the international scheme 
of magnetic observations agreed on in connection with the 
present German and British Antarctic expeditions In 
fact, during the call of the British vessel, the Discovery^ 
at New Zealand, he arranged with Commander Scott an 
extension of the scheme of rapid registration, which it is 
hoped may increase its usefulness The modification ol 
the clock presented Dr Farr Avith an opportunity of an 
unexpected character, of winch full use was made 
Zealously .aided by his assistant, Mr. Skey — at what 
must have been considerable personal inconvenience — he 
succeeded in getting a practically continuous quick-run 
record for eighty hours during ihc occurrence of a suc- 
cession of earthquake shocks Part of one of the mag- 
netic curves IS reproduced in the ‘‘Report,’* showing a 
curious sinuous trace, and a Lomplete comparison of the 
corresponding records Irom the magnetograph and seis- 
mograph may be expected to elicit valuable information 
as to the nature and cause of the movement of magnets 
at times of earthquake The frequent repetition of such 
an opportunity is, perhaps, hardly to he desired, but there 
can be no doubt that m New Zealand, at least, the rom- 
bmation of magnetic and seismological investigations is 
a happy one 

Previous to the existence of the new institution, there 
was in the whole of Austialasia only one magnetic 
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observatory, that at Melbourne. This fact and the 
general scarcity of such observatories in the southern 
hemisphere make the observatory at Christchurch of 
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much more than local importance. It has already af- 
forded the magnetic staff of the Discovery a most 
valuable opportunity of comparing' their instruments and 
practising their use in southern latitudes, of which they 
fuliv availed themselves, and when it comes to dealing 
with the magnetic data of the Antarctic expeditionSj the 
Chnstchurch records should prove invaluable 

The public spirit and the appreciation of scientific aims' 
shown by the New Zealand Government m providing the 
necessary funds for erecting and maintaining the observ- 
atory IS of happy augury. It shows that war is not the 
only department in which the colony is anxious to come 
to the front 

Though hardly referred to in the " Report," mention 
may also be made of the fact that, prior to the erection of 
the observatory, Dr Farr took magnetic observations 
with the instruments lent by the Royal Society at about | 
150 stations scattered over New Zealand, about half in 
each of the two principal islands This constitutes an 
important contribution to the complete magnetic sutvey 
of New Zealand, which Dr Farr puts forward as part of 
the programme which he intends to prosecute as circum- 
stances allow The objects which Dr Farr has in view 
will meet with warm sympathy from all interested in the 
extension of our knowledge of terresinal magnetism, and 
it IS to be hoped that his efforts will meet with the con- 
tinued support necessary for their complete realisation 

Chari ks Chrhf 


THE KEARTON SELBORNE^ 

G ilbert whi te’s famous natural history classic 
has already seen soineihing over eighty editions, 
and the appearance of yet another may be taken as a 
sure mdicanon that its popularity shows no signs of . 
waning, Indeed, in Ihe^e days of “nature teaching,” it 1 
IS quite likely to become, if possible, more widely icad I 
than ever, since there are few works in the English 
language belter calculated to show ilie value of the in- 
telligent use of the eyes or better suited to aid in the 
cultivation of the powers of observation If anything 
could increase the popularity of one of the most popular 
books m the wnild, it would be the addition of illustra- 
tions of a modern type, faultless in execution and appro- 
priate in subject To furnish such pictures, no living 
artists, we venture to say, are better qualified ihan the 
Messrs. Kearton. Their success in this particular in- 
stance speaks, as usual, for itself, and we shall perhaps 
best serve the interests of both artists and publishers if 
we ask those of our readers who may be disposed to 
doubt our words to judge for themselves. 

It should, however, be stated that this edition of 
White IS a low-priced one, intended for the genera] 
public, and in no sense an M/ton de luxe It is of 
small si/e and printed in small type, and most of the 
illustrations are therefore of necessity also on a rather 
microscopic scale In the case of views of the village 
and the neighbouring country, such as that of old 
cottages on p, SB, this detracts but little, if at all, from 
their effectiveness ; but it must be confessed that some 
of the photographs of bird-life, such as the one of an 
osprey and its nest on p 78, would have been improved 
had It been practicable to reproduce them on a some- 
what larger scale. 

In his introduction, the editor claims that the illustra- 
tions are in closer touch with the spirit of the author 
than any which have previously appeared, and this we 
can fully endorse. What, for instance, could better 
illustrate White’s observations on the young cuckoo and 
its foster-parents than the exquisite photograph on 

1 '* Th« KMunl Hiitoiy oT 5«lborrte '' Bj Gilbert While With notei 
by R, ICemrtgn end dluilniJoni C. end R, Keirtoe* Pp. + 394. 
(London ' Cauell end Co^ Lid., 190a ) PHce 6j 
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p 130 of a sedgC'warblcr watching one of these usurpers 
which has expelled the rightful occupants of the nest ? 
Or what could be more appropriate to the author’s account 
of the Selborne ring-ousels than the illustration (herewith 
reproduced) of these birds feeding their young ? — an 
illustration actually taken in the Selborne country, which 
cost the Messrs Kearton at least a week’s watching to 
obtain At the risk of being considered liypercritical, 
we cannot, however, refrain from meniioning that the 
photograph of swallows on a telegraph-wire (p 139) is 
somewhat of an anachronism m an eighieenlh century 
work. Again, on p 35, a figure of harvest mice and 
their nest would have been much better than the one of 
common mice , but perhaps to obtain the former was 
impossible even to a Kearton We also think that a 
photograph of a fallow buck with fully developed antlers 
should have replaced the one on p 27, in which these 
appendages are less than half-grown In other respects, 
wc have nothing but commendation to bestow on the 
illustrations, both as regards subject and execution. 

Allhough biief, Mr. R Kearton’s notes are very much 
to the point, and give all the information required by 
ordinary readers in reg.iid to modern emendations on 
White’s /oologir.al determimlion? We note, however, 
that the editor has not seen fit to follow modern views in 



f U, I — Ring-ou-ieU eedin^ their younv. 1* rrjin ihe Kearton " Selbunie 
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regard to the nomenclature of bats The book appears 
singularly free from misprints (although we notice an 
unfortunate one on p xiv) and is admirably got up 
It would bean insult to say that it is calculated to add to 
the Kearton reputation, since this is an impossibility, and 
we can do no more than commend it to the attention of 
all m search of an attractive gift book R. L 


J?EC7!:.VT coneerencts between science 

MASTERS AND EXAMINERS 

D uring the past year or so ''igns have not been 
wanting that the unfortunate separation between 
teaching and examining^, which has so often been de- 
plored, is likely, before very long, to be either mended 
or ended And we think that both the representatives of 
the Universities and the subcoinmittee of the Public 
School Science Masters' Association are to be con- 
CTatulatcd on the new departures that were made at 
Cambridge on Saturday, February 7, and Oxford on 
Saturday, February 14, when they met at conferences 
summoned by the Vice-Chancellors of the respective 
Universities, to consider the question of entrance 
scholarships in the natural sciences given at the. several 
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colleg'es in Oxford and Cambndg'e, from the point of 
view of the teaching of science in public schools. For, 
though the representatives of the Universities did not 
accept all the proposals brought forward, they did 
accept a large proportion of the chief of them, as, for 
example, the proTOsal to limit the number of chief 
science subjects offered by any candidate to two, and 
another requiring all candidates offering geology, or 
biological subjects to show an acquaintance with the 
elements of chemistry and physics, and thus a real 
beginning in the direction of greater cooperation 
made. 

We do not, however, attach so much importance to 
the results attained by these first conferences as we 
do to the fact that the conferences were held at all 
For we feel sure they will be followed by others, that 
the science masters will be imitated by the masters 
of other departments, and that whatever the imme- 
diate results may be, however great or however small, 
we might almost say however good or however bad, 
they will sooner or later--and we think sooner — do 
much to disentangle many knotty questions, and by 
generally improving the relations of those who teacji 
and those who examine, do good work both for in- 
dividuals and for the State, to both of whom 
advancement of education is admittedly of vital inf- 
portance. We hope and believe, moreover, that now 
the representatives of the colleges at Oxford and Cam- 
bridge have led the way in thus conferimg directly 
with the assistant masters, who, in the nature of 
things, must do most of the actual teaching in the 
schools, other public bodies concerned with education, 
such as the University of London and the Civil Service 
Commissioners, will not be backward in promoting 
similar conferences whenever there may seem to be a 
reasonable prospect that they may prove useful. Some 
examining bodies in the past have been too timid in 
the matter of reform, and have shown far too much 
fear of giving the schools a lead, forgetting that th^ 
evil of going too slowly may bo even greater, at time^, 
than that of going too fast. Conferences like those 
we are now recording should be immensely helpful to 
such conservative b^ies by giving them the best 
possible opportunities of getting into touch with the 
actual educators 

Hitherto, circumstances have tended far too much 
to make the teachers in schools look upon examiners 
solely as critics rather than as friends and colleagues 
The recent action of the University of London in 
appointing schoolmasters to examine schoolboys, the 
proposed consultative committee to assist the War 
Office on educational questions, and these recent con- 
ferences at the old Universities, give good ground for 
hoping that this state of things is about to pass away, 
and that teachers and examiners will soon be pulling 
together more universally than they have done liitherto 


NOTES. 

Dr J. LaRmor, secretary of the Royal Society and Fellow 
of St. John's College, has been elected to the Lucasian 
professorship of mathematics at Cambridge, in succession 
to the late Sir George Stokes. 

At a Be 1 sinological congress held at Strasburg in April, 
1901, statutes were proposed for an international scismo- 
logical association. The German Government now invites 
delegates from various countries to meet to discuss these 
propositions. We iRam from Science that this meeting will 
lake phsce at Berne in May. 

The Brltjsh and ^rican Company 'a eteamer BoruM, which 
arrived at Plymoutb on February ay, experienced a heavy 
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sand-storm on February 19, in latitude 27° north, longitude 
15^ 30' west, that is, a little south of the Can ary Islands. 
A tremendous sea prevailed for several hours, and so dense 
was the sand that it was impossible to see either end of the 
ship from the bridge 

PaoF. Kocii has been elected a Foreign Associate of the 
Paris Academy of Sciences, in succession to the late Prof. 
Virchow 

Wb regret to see the announcement of the death of Prof. 
W llarkness, astronomical director of the U S Naval Ob- 
servatory, and Rear-Admiral (retired) of the United States 
N av y 

Prof K Mazeii.r has been appointed director of the 
Imperial Astronomical-Meteorological Observatory at Triest, 
Ausrna 

Thii twenly-iirst longrtss of the Sanitar> Institute will 
be held this year in Bradford, Lommencing on July 7 The 
programme of arrangemcnlK made will be given in the 
supplement to Ihe April JourttJil of the In'^tnule. 

RLUibR states that a telegram hj^ been received in New 
York from Mr Aym6, the L nited Slates Con'sul in Guade- 
loupe, stating that the Prenih army engineers have estab- 
lished rommuniLation with Martinit|ue l»> means of wireless 
telegraphy 

RRcnuTs from Mexico state that the volcano Popocatapell 
has been bought up by n group of American financiers for 
the sum of 1,000,000/ The idea is to utilise Ihe valuable 
deposits of sulphur contained in the vokdno, to gel which it 
will be necessary to construct a railway to the summit 

Dr J W Gregory, F R S , professor of geology in the 
University of Melbourne, has met with an accident, necessi- 
tating an operation under rhloioform lie was conducting 
scientific investigations in 'lasmania at the time, and con- 
siderable anxiety has been felt concerning him The latest 
news is. however, reassuring 

The President of the Local Government Board states 
that the Royal Commission on Sewage Disposal is taking 
evidence and making investigations on the subject of danger- 
ous contamination of shell-fish by sewage, with a view of 
ascertaining the measures necessary for obviating risk to 
the public health from this cause. 

Mr W Bowman writes from Kansas City, Missouri, 
USA, with reference to the flexure of a white marble 
slab mentioned in Nature of November 20, 1902 (p 56) and 
November 27, 1902 (p 81) He says that many years ago 
he saw at Windsor, Nova Scotia, in the churchyard of the 
old parish church, a marble slab bowed in the middle, 
exactly as described by our correspondents. 

Mr Henry Phipps has given Lord Curzon another 
lo.ooo/ for the promotion of agricultural education or 
scientific research in India. Colonel Lockwood has been 
informed by the Secretary of State for India that, in view 
of the great benefits conferred on the European and the 
native community in India by the Pasteur Institute in the 
Punjab, the Viceroy proposes to apply half Mr. Phipps’s gift 
to the establishment of a similar institute In Southern India 

In the House of Commons on Tuesday the following re- 
solution was moved . — " That the constitution of the Board 
of Trade has bAxime obsolete, and this House' is of opinion 
that a department presided over by a Minister of Commerce 
and Industry, having the status of a principal Secretary of 
State, should be substituted for the present office, to which 
■ahould he entrusted all m^ttets more particularly apperiam- 
Ing to, commerce and industry, and fo that end tbgt sui 
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inquiry should be forthwith instituted with the view of re- 
arrah^ing' the duties and functional of existing departments." 
After discussion, both the resolution and an amendment to 
It were withdrawn. 

Central News despatches from Mexico City report that 
an eruption of the Colima Volcano commenced on February 
21 The disturbance continued practically incessantly until 
February 24, on which date, at 5 15 a m , there occurred the 
most Violent eruption known at Colima lor many years 
At 2 26 a m a severe earthquake shock was felt at the town 
of Tuxpan, near the volcano 

The Carnegie Institution has made grants to several of the 
professors of Johns Hopkins University to a«;sist original 
researches Prof Harmon N Morse has received 300/ for 
an assistant in his researches upon Ihe new method he has 
evolved for measurement of osmotu pressures , Prof R W 
■Wood 200I to maintain a research a_ssistant , Dr H- C 
Jones 20of for an assistant in ins researches in physical 
chemistry, and Prof. J J Abel 200/ for (lie apparatus 
necessary to his researches in ph} siologu ,il chemisliy 

The council of the Society of Arls, at ihi' reejuest of the 
executive comnnttee of the Intcn national Tire Prevention E\- 
hihitmn, In he held nt Karl’s Court during the cciirent >eai, 
has decided to offer the following prizes at the exhibition, 
out of the funds of the Fothfrgill Trust —One gold medal, 
two Silver medals and two bronze nit dais fur the best c hemical 
fire engines for town use shown at the exhibition , and 
similar medals for the most easily worked long ladders, to 
reach the sill of a window eighty feet above the level of the 
pavement, which shall also be c.ipahle of being rapidly trans- 
ported over ro.'ids not more than twenl\-fivp feel wide 

The annual general meeting of the Institute of Chemistry 
of Great Dritain and Ireland was held on March 2, when 
the council presented ils report Ihe council has appointed 
Prof J Millar Thomson (the retiring president), Mr G 1 
Beilby and Dr J, I.,ewkowitSLh to represent Ihe Institute 
at the International Congress of Applied Chemistry to be 
held at Berlin m June next Ihe council has, whenever 
occaaion has arisen, urged upon authorities making appoint- 
ments under the Sale of Food and Drugs Acts, the import- 
ance of requiring applicants to produce evidence of adequate 
training in theoretical and pratlical chemistry, and of special 
experience in the analysis of food and drugs 

On February 26 the Italian Minister of Marine and a 
number of naval experts witnessed some interesting experi- 
ments with Signor Siglio's apparatus for giving warning 
of the approach of submarine craft and other vessels The 
Central' News correspondent at Naples says that the ap- 
proach of a large steamer was notified by the apparatus 
when the vessel was twenty kilometres distant. The 
approach of a small boat was signalled at a distance of 
twelve kilometres. 

Rbutbr's Agency is informed that a strong and unusually 
well-equipped expedition is on the point of being dispatched 
to South Africa by the Chartered Company, for the purpose 
of completing up to Lake Tanganyika the scientific survey 
of Rhodesia The expedition will, be absent about three 
years, and will sail from England In time to reach Cape 
Town at the beginning of April. The work now in con- 
templation has only been rendered possible by the comple- 
tion of the Cape to Cairo telegraph up to Tanganyika, which 
now enables the explorers to synchronise with the observe 
atory at Cape To,wn. The expedition will have far-reaching 
results In Anally determining the exact gedgraphical posi- 
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tion of many impfjrtant tenirrs al present imperfectly laid 
down upon the mdpis Ihe work i-i under the direct super- 
vision of Sir David Gill, K C 1 ) , !■ R S , Astronomer Royal 
at the Cape 

Wini the object of bringing lo public notice ihe economic 
minerdl products of Inland, the Urpartmtnl of Agruulture 
anti Technical Instruction for Ireland has arranged for the 
Irish minerals shown at the Cork Internaiinnal I xhibition 
of 1902 to be placed 011 view in London Ihise, together 
with a few additions, are now to be seen at the Iniperial 
Institute, and the exhibition remains op* n, ndiiii'^sum free, 
for three months from h'ebruary 2b Ihe most important 
materials are budding stones of various kinds, mainly lime- 
stones and granites, and amongst the polished marbles and 
granites, excellently suited for ornamental purposes, there 
IS consider.ible vanity Samples of 1 la} and s mcl .md of 
pottery and glass manufrii tun'd from the same, are shown 
Coals and iron-ori s are of some importance, luil the metal- 
lileruus ores of lead, copper and zinc ociupv onlv a small 
space Gthcr minerals include b.uixite, gypsum, barjtes, 
salt .end di.itoin.u eons eaith, slates and paving ninlerials 
aie .ilso well ri pi esentc'd Vecorchng to the ofTicial mining 
statisliis, the miner, ils anno dly rnsed in Ireland amount 
in value to only .diout Cqocdh part of the total output of 
tin L ruled Kmgdmii , and it is ‘sincirelv to be hoped that 
ilus exhibition may h i\ e Kome elfec t towards developing 
thi mineral lesouries 01 liel.md, even though these be not 
so extensive and var id as lordd l)r dcsirid 

Major-Gem UAL C J U Kiduiil, C B , b R S , whose 
clf.'Uh IS announced .it the advanced age of eighly-six, was 
one of the pioneers in the tulliv.ilimi and rxlension of work 
in Icireslnal magnelisni .ind iiiFteoiology Comurrently 
with (he irrringemenls made m i83K-i8^0 for an expedition 
to the AiUaniu regions .nose the queslion of the desirability 
of extending Ihe contemplated magnetic ri ae.irc'hcs iri the 
southern he misphi rc* hy the establishment of fixed observ- 
atories la certain of the British colonial possessions which 
should also carry on meteorological inquirus The stations 
mentioned were those of St Helena, the Uape cif Good 
Hope and Poronii) Lieutenant Riddell was selected as 
director of the Canada (Toronto) bianch, subject lo Ihe 
instructions of the Ordnance Department and Major (after- 
wards General) Sabine, R A In 1841 the reduction 
work for the publication of vol 1 of the Toronto observ- 
ations was commenced by Sabine, who had the assistance 
of Riddell, and much commended the practical merits of 
the system inaugurated at Toronto lienerrd Riddell was 
responsible for the " Magnetic al Instructions for the Use 
of Portable Instruments Adapt* d for Magnetical Surveys 
and Portable Observalonc'', .mil for the Use of a Set of 
Small Instruments for a Fixed Magnetic Observatory," 
which was printed at the expense of the Government and 
issued in 1844 He outlived all his associates m magnetic 
observational work. At the time of his death he enjoyed 
the unique distinction of being the senior Fellow of the 
Royal Society in respect of election 

On February 25 Dr M, W Travers gave a lecture on the 
*' Measurement of Low Temperatures " before the Chemical 
and Physical Society of University College, London. In 
the experimental demonstrations a thermometer was used of 
the constant volume type described in the PhtJ Trans for 
igo2, in which the temperature is read directly on the mano- 
meter In the course of the lecture the bulb of the Instru- 
ment was immersed in liquid hydrogen when the thermo- 
meter indicated a temperature of 20°’^ Abs Solid hydrogen 
was prepared by boiling the liquid hydrogen under a pressure 
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of about 5 centimetres by means of a Ffeuas pump. To iilui- 
trate the differences obtained in measurinff the same temper- 
ature With thermometers filled with different gases, Dr. 
Travers concluded by giving hu results for the boiling point 
of oxygen and hydrogen on the scale of various thermo- 
meters ■ — 

Oxygen B P (He) 90® ao. (H) 90" 10, (N) 89“ 5. (O) 89° o 
Hydrogen B.P. (He) ao“4i, (H) ao“'aa. 

These results are in agreement with Prof Callendar's calcu- 
lations based on a consideration of the physical properties 
of hydrogen and helium, according to which the boiling 
point of hydrogen on the absolute scale should be 0° i lower 
than the boiling point as given by a hydrogen thermometer 
and o®'i higher than that given by a helium thermometer 

During the past week the British Islands have been 
visited by a succession of disastrous gales from the Atlantic, 
accompanied by tremendous seas The most destructive 
storm was that of February 37, the centre of which advanced 
quickly from the 3outh-we*rtward, and was central over 
Scotland on the morning of that day The barometer fell 
there for nearly twelve hours at the rate of more than a 
tenth of an inch an hour Tt was during this gale that a 
railway train was capsized on the Leven viaduct, near 
Uiverston, and the havoc to telegraph wires was so great 
that the Meteorological Office was unable to issue any 
weather forecasts. At Southport during a squall the wind 
reached a velocity of ninety-two miles an hour, and at Green- 
wich, which was more than 300 miles from the centre of 
the disturbance, a pressure of 33 lb. to the square foot was 
registered in the early morning Other disturbances have 
followed very quickly from the Atlantic, and a renewal of 
Che gales, with heavy rams, has occurred over the entire 
kingdom 

We have received the German Meteorological Yearbook 
for 1901, issued by the Deutsche Seewarte — the twenty-fourth 
volume of the new series of the publication — containing 
daily observations and results for a large number of stations 
and hourly readings at four normal stations There is 
considerable advantage in the German system of publica- 
tion, which ensures uniformity in the meteorological volumes 
issued by variou^' States We are glad to see that the 
anemometrlcal values are expressed in terms of the revised 
and reduced factor, instead of that originally determined by 
Dr. Robinson, which assumes that the velocity of the wind 
moves with three times that of the anemometer cups. In an 
appendix Dr H. Kdnig discusses the sunshine records ob 
tained from various stations. 

The Journal des Transports reports that the Governor- 
General of French West Africa has recently sent out a 
surveying party to trace out a new railway in Senegal, be- 
tween Thi^s and Kayes The line will be about 466 miles 
in length 

Messrs Worms and Co , writing to the Times of Feb- 
ruary 26, give the translation of a letter which they have 
received from the French Under-Secretary of State for Posts 
and Telegraphs, In which it is stated that a fresh Franco- 
Engllsh Telephonic Convention has just been signed which 
will permit of telephonic communication between the two 
countries being extended to provincial towns The existing 
convention only authorises communications between Paris 
and London, but as soon as the new convention has received 
the approval of the authorities in both countries, this limita- 
tion will be removed. This extension, we do not doubt, will 
be cordially welcomed by the public on both ildee of the 
ChaiM, 
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According to the Westminster Gazette a conference on 
railway electrification is now being held, at which all the 
great railways are represented The main object of the 
conference is to secure uniformity in electrical plant, so that 
the rolling stock of the various companies shall be able to 
travel indiscriminately over any of the lines. Such details 
as the distance between centre and side rails, design of 
motors and locomotives and so forth are being considered, 
and in addition many other points in relation to the electrifi- 
cation of steam railways It seems that the railways are 
awakening to the necessity of immediate reform, especially 
in running their suburban lines The object of the con- 
ference is very important, and one which we Jiave empha- 
sised on several occasions in these columns 

Sir Oliver Lodge is well known to have been one of the 
pioneers in wireless telegraphic work, both on the theo- 
retical and practical side , to him belongs the credit of 
having been the first to suggest the use of tuned systemV 
and he devised, and published many years ago, methods by 
which syntony might be practically attained. In addition 
to this hig work on the coherer is not likely to be forgotten 
We are glad to learn, therefore, that he has been engaged, 
in conjunction with Dr. Mulrhead, in perfecting his apparatus 
for both transmitting and receiving, and that the system has 
now reached a thoroughly practical form. The Eastern 
Extension Telegraph Co is experimenting with the Lodge- 
Muirhead apparatus on its two new cable ships, the 
Ucsiotef and the PatroL 

The daily papers last week contained announcements of 
three new inventions of a revolutionary character in the 
field of wireless telegraphy The first relates to an invention 
by Mr P C Hewitt, the inventor of the vapour lamp 
recently described in these columns, who, it is stated, has 
devised a method of setting up powerful and continuous 
oscillations in the transmitting mast ; no particulars are 
given. The other two are of a more sensational character, 
and relate to the transmission of power by ether waves. 
Prof Braun, it is said, has declared that he secs no further 
difficulty in principle, and even no serious technical obstacle 
to the wireless transmission of power, and Mr T H 
Williams IS credited by the Weslmmster Gazette with having 
worked out a wireless method of running electric motor- 
cars which only requires further experiment and more 
capital to be made commercially practicable. Until more 
definite particulars are published as to these systems it will 
be necessary to suspend judgment upon them 

No 159 of the Journal of the Institution of Electrical 
Engineers, which has just been issued, contains several in- 
teresting papers These include Mr. Swinburne’s presi- 
dential address, Sir Oliver Lodge’s paper on electrons — 
which is considerably expanded from the spoken address — 
and Messrs. Hutton and Petavel's paper on high temper- 
ature electrochemistry , to these we have already referred in 
these columns The greater part of the remaining space 
is filled by Prof Fleming’s paper on the photometry of 
electric lamps and the discussion to which it gave rise 
Prof. Fleming, in this paper, describes a new form of 
standard Incandescent lamp made by enclosing an " aged " 
filament in a large bulb, which he states answers Very well 
as a working standard. The paper also deals with some 
of the many problems which photometry presents, and with 
the discussion, In which Mr. Harcourt, Dr. Glazebrook, Sir 
W. Abney, Mr. Trotter, Prof. Ayrton, M, VIolte and Mr. 
J. Petavel took part amongst others, forms a most valuable 
contribution to the subject from both the theoretical and 
practical vldes. 
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The Meteorological Office pilot chart for March directs 
attention to the unusually cold water observed at various 
times during last December in mid-ocean, on the Transatlan- 
ti“ steamer routes, surface temperatures as low as 38“ to 45° 
being recorded where the normLit values are from £0® 10 
53°. On the western coasts of the British Isles, also, for 
about a week from December 5, when an easterly type of 
Weather prevailed, the shore water was very cold, 36° to 38° 
being recorded even up the west of Ireland, and at Newquay, 
on the Cornish coast, the minimum was 41°, The general 
range of water temperature during the month was from 
10® to 14® at the western stations, against from 4® to 7° at 
the east coast ones At the beginning of February the first 
ice of the season was drifting down the east coast of New- 
foundland and blocking the harbour of St John’s 

A LENGTHY article on " White Water ” in the March pilot 
chart of the Meteorological Office gives many interesting 
particulars relating to the phenomenon known to seamen as 
the milky sea, which seems to be more frequently observed 
in the tropical waters of the Indian Ocean than elsewhere 
Various observers describe the scene as ” ghastly," " awe- 
inspiring,” " wild, weird and rather ancient marineiish," 
&c . and Captain Carpenter, of the Challenger, states that 
when in the milky sea a ship seems to be passing through 
a sort of Juminniis fog In which all sense of dislance is 
lost , Kca and sky seem to join, and (here is almost as much 
danger of collision ns in a true fog Although the jihe- 
noinenon is doubtless a form of phosphorescence, no adequate 
explanation of it has 3 rt been arrived at 

A REPORT on the fishes collected in the expedition of 1898 
to Socotra and southern Arabia has been communicated to 
the Vienna Academy by Herr F, Strindac liner In addition 
to several rare species hitherto only known fiom the Atlantic 
Ocean, the collections cnnlamed six new forms 

No 80 of the Cotumuntcaiions from the Leyden Physical 
Laboratory contains an account of Dr L. IL Siertscma’s 
measurements of the magnetic rotation of the plane of 
polarisation of liquefied chloride under atmospheric pressure 
For sodium light ihc value found is o' 0137a, and the rota- 
tion dispersion is normal, differing little from that with 
gases and with u ater 

Under the title “ The Prarlire Curve," Mr J H Hair, 
in a special supplement of the Psychological Hcvicw. de- 
scribes experiments for investigating various aspects of 
association, such as the relation between the sensory and 
motor side of our mental life, the processes involved in the 
formation and modification of habit, and endeavours in 
general to find a satisfactory physiological and psjchological 
sixplanation for the phenomena of association. 

A PAPER on the protective action of wire gauze against 
explosions has been communicated to the Vienna Academy 
of Sciences by Dr H Mache. The author considers the 
case where a homogeneous gas-mixture traverses the gauze 
with a velocity less than the rate of propagation of an ex- 
plosion. In this case the flame approaches the gauze, but 
comes to a standstill in front of it. This effect is attributed 
to the ab$orption of part of the heat of combustion by the 
wires, whereby the rate of propagation of the explosion is 
decreased. By means of certain assumptions, the author 
Investigates a formula for the distance at which the flame 
etops short of the gauze. 

A USEFUL glossary of the minerals and mineral localities 
of Texas has been prepared by Dr. F. W. Simonds 
iBuUetin No. £ of tfia University of Texas Mineral Survey) 
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Suth substances as lignite, pearls, pollery clay and petro- 
leum are included 

In the Proceedings of the Cottc&wold Club (vol xiv 
part II , 1903) there is a det.iilpil aLrruint of the RhfCtic 
Strata in north-west Gloucestershire, b\ Mr L Rithardson. 
who nilds many new particulars rel.iling to well-known 
sections, and describes some fresh lorahtie'? Thrrr is also 
the address of the president, Mr E. IL Welheied, who dis- 
cusses the origin of certain Palaeozoic saniNtones and lime- 
stones 

Prof W W Watts contributes an rxcellent .iciount of 
the older rocks of Charnwood Forest, with n map sliowing 
the structure of the ground if the Trias and more recent 
deposits were stripped off {Proceedings of the Geologists’ 
Association, vol xvii , parts vii and viii ) The strui tore 
IS that of an .anticline traversed by thrust-planes and drop 
faults Attention is also directed to the terraced and 
smoothed surfaces of the granite under Keuper Marl at 
Mountsorrel Ihese features are attributed to wind erosion 
in Trnssic times, and they are well depicted in a photo- 
graphic plate 

" liiE Greatest FI\ing Creature " is the title of an essay 
bv Prof S P Langlcv, and it is mtroduLlory to a paper on 
the pterodactyl Ormihostorna tngerts hv Mr F A Liir.is 
(Smithsonian Report for 1901, 1902) The questions dis 
cussed are — " What has Nature herself done in the way 
of hirge Hying maihmrs, and are the birds which we see 
now the limit of her ahihlv to construct them"^" Prof 
Langley gives particulars relating to various insects and 
birds, of the wing surface and its relation to the weight 
of the creature , and these show that the larger the insect 
O' bird, the sm.iller is the relative supporting surfaif He 
adds, " The explanation may be very near at hand, but it 
is not to me evident ” 

Signor Liici Urlcnatflii describes (Erndiropi/i di Reale 
Istituio Lombardo di r Left . 2, xvw p Sho) a 

new mineral, “ artinite,” from tile Valle Lanterna, which 
IS interesting cheimcall) as a basic hydrated magnesium 
carbonate not before known, and inleresiing petrologically 
as a final dec ompositicm prodm t of a pendotiie rock Its 
chemical formula is MgCO, Mg(OH), 3H3O Its hardness 
is about 2 5, its specific gravitv about 2 02, and its mean re- 
fractive index about 1 53 It is biaxl.d and optically nega- 
tive, but Its cry stallographic svstem lould not be determined 
with certainty It is probabl; inonodinic 

The Cambridge Universitv Press has published solutions 
of the examples m the “ Elements of Hydrostatics," by Mr 
S L Loney, who has prepared (hrs " Key " to his book 

A selection of Dr G Stanley II'ill's papers on the 
psychology of children and its relation to pedagogics has 
been translated into German bv Dr. J Stimpfl, and published 
by Herr O. Bonde, Altenburg, under the title " Ausgp- 
wahlte Deitrage zur Kinderpsychologio und Padagogik " 
Dr. Stimpfl t'nntnbules an introduction, in which he gives 
an appreciative account of Dr Hall’s valuable studies of 
child psvthniogy 

The first volume of " The Fauna and Geography of the 
Maldivp and Laccadive Archipelagoes," edited by Mr. J 
Stanley Gardiner, has been completed by the issue of the 
fourth part from the Cambridge University Press This 
part contains papers on the Ccphalochorda collected by Che 
expedition of 1S99 and 1900, the birds, earthworks, the 
Maldive and Laccadive groups, with notes on other coral 
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foiitiatlons in the Indian Ocean, marine cnistareans and 
the Llthothamnia The hnt part of the eecond volume will 
be published next June. 

An index, prepared by Mr. Clement Reid, F.R.S , for 
De la Beche’s “ Report on the Geoloj^y of Cornwall, Devon 
and West Somerset,” has recently been published for the 
Geological Survey, and ran be obtained from any agent for 
the sale of Ordnance Survey maps The Report was 
published in 1K39. unfortunately without an index No less 
than 1500 copies were issued, and the memoir is now out 
of print It has, however, become one of the tlassirs of 
geology, and being a permanent work of reference, an index 
has been a gre^it desideratum, which has now. been supplied 

Mfssrs. John J Griffin asd Sons, Ltd-, have sent for 
our inspection a simple mechanical device for obtaining 
rapidly an> required set of numbers having the same ratio 
among themsalvrs as any other given set of numbers Ihe 
instrument is known as the ” ratiometer, ” niid was designed 
by Mr A. E Munby U is made of boxwood, and consists 
of two graduated rules, which can be set at any angle, 
wlin h With one edge of a l-square form a nght>angled 
triangle I 3 y means of a tongue and groove the base of the 
tn. ingle slides along the stoik of the T-square The ratio- 
iiieier should prove of great assistance to exnminerii for the 
reduction of marks It would be useful in laboratories, 
where it could be used for such operations as the conversion 
of tentimetres to inches, or of scales of temperature, and in 
the office and workshop for converting one linear stale into 
■mother when no simple ratio exists between the two, or 
fur finding the value of various quantities of goods 

T HE international committee on nlomic weights, organised 
in and lompuaed ol more than fifty representatives 

from chemical and other societies, has by vote designated 
a smaller body of three representatives to carry on the 
future work of the tonimitteo Ihe three elected members, 
Profs Clarke, Thorpe and Seubert, hove just issued their 
annual report and recommendations It is pointed out that 
upon the question as to whether oxjgtn or hydrogen shall 
be taken as basis of the atomic weight numbers, opinion at 
the present time seems to be evenly divided, lo force the 
adoption of either' appears to be impossible, and experience 
must be the final arbiter- That standard which best serves 
lo coordinate chemical and physical knowlchige will ultim- 
utely be chosen, and the other will gradually fall into dis 
use. Tables are appended to the repof-t in which both 
standards of atomic weights are represented. In view of 
recent work, the committee has thought it necessary to 
make changes and retommendations in respect to the atomic 
weights of antimony, germanium, hydrogen, lanthanum, 
mercury, palladium, selenium, tin, uranium and zirconium. 
Radium appears for the first time in the table with an atomic 
wpight = aa5 

Up to the present time very few instances of chemical 
changes which exhibit periodicity have been observed. Very 
recently It was found by Ostwald that the velocity of solution 
of certain samples of chromium in acids does not change 
in a continuous manner as would be theoretically antici- 
pated, but that the rate of solution increases and decreases 
periodically. An apparently similar change has been found 
by Bredig arid Welnmayr in the catalytic decomposition of 
hydrogen peroxide by means of metallic mercury. An 
account of the authors' experiments la given in the current 
number of the ZetUchrifi /ur phyakalische Chetnie. In 
successive intervals of time the amounts of hydrogen per- 
oxide are alternatel]^ ^rger and smaller, and the alter- 
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nation appears to be simultaneous with a change in the 
character of the mercury surface Preliminary experiments 
indicate that the alternations of the catalytic activity of 
the mercury are intimately connected with alternations in 
its electrical condition In the inactive condition the mer- 
cury is considerably more electro-positive than in the active 
condition 

OUR ASTRONOMICAL COLUMN. 

Astroncmicai Occurrences in March — 

March 10 4h. 59m. to 5h 50m. Moon occults a Canert 

(mag. 4 3 )* 

14. Ilh 40m Minimum of Algol (3 Fersei) 

15 Venus. Illuminated portion of disc — O 904, of 
Mars = o 991. 

15. Venus Apparent diameter = II" 2, Mars — 13 ' 8 

17. 8h. 29111. Minimum of Algol (ja Persei). 

iS i6h. im to lyh. 2Sm Moon occulta x Ophiuclii 
(mag 5 O) 

21 yh. Sun enters Aries, Spring quarter commence-' 

25 Perihelion Passage of Giacobini's comet (D 1900) 

28 I4h 5m. Annular eclipse of the i>un, invisible at 
Greenwich. 

28 2oh Mars m opposition lo the sun 

30. 2oh Venuh in conjunction with the moon, Venus 
2^ 13' N 

Comet 1903 n — M Paul Bruck, of the Besani,on Observ- 
atory, publishes an ephemerlii for this comet, Irom which" ihe 
following IS an abstract, in No- 3847 of the Astronoimuhr 
I^achrukten 

Pat iJ 1 2/1 Af T 


Dale 

a, npp 

A app 

lOB' 

lox ^ 

JHrightncv 


h m 

V * 




Mar 6 

0 ij 52 

+ 17 27 9 




y 

0 18 26 

-j-iS 39 

9 6919 

o'oi4i 

18 1 

p. *0 

0 22 57 

31 8 




.. 12 

0 27 18 

+ i8 48 I 


9 9602 



0 31 22 

+ 18 48 5 




.. 

0 35 3 

-r iS 27 9 

9 6251 

9 9010 

41 '3 


From an observation by M Chofardet on lebruary 13. a 
correction of Aa— -4s, aS=-o' 2 to this ephemens wis 
obtained, and the magnilude was recorded as about 9 o 

The comet was observed at Lyons by MM G le Cadet 
and J (luillaume on various dales between January ar and 
29, and they record il as ” & faint nebulosity without elonga- 
tion and without tail ” 

A new Set of elements, publi'shed in the same journal by 
M G Fayet, gives the time of perihelion passage as March 
18 709a M T Pans, 

Comet 1902 h (Pehrine) — An ephemens for this comet 
is published m No 3847 of the Astronomisebe Nachrichten, 
by Herr Ebell, as a Lontinuation of tJiat which appeared 
in No 3841 of the same journal It indicates that the comet 
Is rapidly becoming famter, and an observation made at 
Strasburg on February 17 showed that, on that date, the 
magnitude was only about it '5. 

Herschel's Nebulous Regions of the Heavens — Com- 
menting on Dr Isaac Roberta's recently published results, 
which indicated that only four of the fifty-two nebulous 
regions described ^ Herschel In 1811 really contained nebu- 
losities, Prof E. E. Barnard remarks that this question is 
likely to prove an important factor in future discussions as 
to the physical condition of the universe, and then proceeds 
to explain that the negative results obtained by Dr. Roberts 
may be due to insufficient exposure, and that it is highly 
improbable that Herschel should have been so palpably mis- 
taken In forty-eight cases out of his fifty-two regions. 

In support of his argument Prof, Barnard proceeds to 
describe several photographs, which he has obtained with 
a 1'5-inch magic Lantern lens of 4*9 inches equivalent focus, 
whi^ suggest that in one or two cases at least Dr Roberts’s 
conclusions require further consideration. 

One striking instance is illustrated by a reproduction 
showing a great curved nebulosity which embraces the 
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gfreater part of the constellation Orion, and of which the 
brightest part corresponds, m position, with Herschel’s 
region No 27- Of this region Dr Roberts remarked 
“ sky clear, stars very few m number, large areas void of 
litars, no nebulosity," yet the photograph shows a distinct 
nebulosity m this region, and photographs obtained by two 
independent observers, with three different photographic 
telescopes, on several different occasions, conlirm Herschel's 
observations 

Both Dr. Roberts’s results and Prof Barnard's comments 
thereon appear m No i, vol xvii of the A^trophysical 
Journal 

A New Star Cataiogul — Volume viii. of the Annalen 
of the Leyden Observatory, edited by Dr H G van de 
Snnde Bakhuyzen, Is a new catalogue of 10,239 stars 
situated in the zone 29° 50' to 35“ 10' north latitude, and 
having magnitudes of 9 5 or brighter 

The observations have been made and reduied at Leyden, 
in accordance with the programme of the Astronomischen 
Gesellsi-haft, during the years 1870-1876 and 1880-1898, by 
Messrs W Valentiner, E. F van de Sande Bakhuyzen, 
E. HeLker, J. H Wilterdink and H G van dc Sande 
Bakhuyzen, and the observations of the former period have 
been already published in vols iv. and v of the Annalen. 

The catalogue gives the position for 1875, magnitude, 
the preLPssional and secular variation in each coordinate, 
the epoch and the B D number (where there i§ one) for 
each star, and, in additional tables, these positinim are com- 
pared with those given in the Bessel, Argelaiirlei^ Struve 
and other catalogues for the same objet ts 


RECENT SCIENCE IN AUSTRIA 
Chemistry. 

/V PERUSAL of Ihe Sitzungshertchfe of the Vienna Academy 
of Sciences indicates that a great deal of valuable chemical 
research work is being carried out by Austrian investigators 
fn the concluding section of voL cx , J Klimont gives an 
account of experiments on the compoution of oleum cacao 
which indicate that this substance can no longer be regarded as 
a mixture of trislearin, tnpalmitin and triolein, but that it is 
essentially a mixed glyceride containing the radicles of these 
three acids united to one and the same glycerin radicle Other 
mixed glycerides containing oleic acid and fatty acids of smaller 
molecular weight are also present in the fat 

The action of acct)lpne as kalhodic depolarising agent in the 
electrolysis of acid and alkaline solutions has been investigated 
by Dr Billitzer, who finds that this substance readily acts as 
depolariser with a kathode of platinum, and that the products of 
Its action are ethylene and ethane Within certain limits of 
otential, it is possible to obtain a quantitative yield of ethylene 
f the potential is gradually increased, mixtures of ethylene 
ttnd ethane arc produced at the kathode, and later hydrogen 
also makes Us appearance. In sulphuric acid solution and with 
a mercury kathode, small quantities of alcohol are also formed 
from the acetylene 

The nature of that phyaiologically most important substance, 
chitin, has been further investigated by Drs Frankel and Kelly. 
The view advanced by Schmiedeberg thal chitin is an a acetyl- 
acetoAcetic acid comjiound of chilosamine of the formula 
CigHgaNgO,, can no longer he regarded as correct in the light 
of (his more recent work. This conception of the nature of 
chitin was largely based on Ihe production of chitosamine and 
acetic acid by boiling with strong hydrochloric acid, but the 
BUihon’ experiments indicate that its constitution cannot 
possibly be of such a simple character. 

In vol cxi . Dr von Cordier describes a peculiar reaction 
exhibited by iron and steel If iron containing carbon and 
Ditrogen is treated with dilute acid and excess of ammonia added 
to the solution, a distinct odour of carbamine is observable. 
The^ author’s experiments indicate that the reaction is only 
obtained If both these elements are contained in the same sample 
of iron. A mixture of two samples, one containing carbon out 
tionitrof^en, the other nitrogen out no carbon, docs not evolve 
Investigation of the small quantity of gas given 
off shows that it is ethylcaibamine. 

In a series of papers, Prof, Wegseheider discusses the ques- 
tion of (he influenen of constitution on the affinity Constants of 
organic acids and gives the results of his experiments on the 
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partial cbterificaiion of unaymmcincal di- and poly-baaic acids. 
Special attention la devoted to the alteration produced in the 
affinity constant by the substitution of hydrogen by ester groups 
such as SOgCHi, COjCHj,, CO^CjU^ and by the carboxyl 
group A considerable addition to our knowledge of thn 
subject results from these investigations The data obtained 
are utilised by the author to determine the configuration of the 
ester acids obtained by partial esterification of unsynimclrical 
polybasic acids 

Two other papers by Dr Billitzer treat of the acid character 
of acetylene and the formation of carbon ions m aqueous solu- 
tion. In the first of these, the solubility of acetylene in solu'icms 
of the alkalis has been studied. By suitable elnninalion of the 
physical action of the dissolved bases, it is shown that acetylene 
undoubtedly forms salts in the alkaline solutions and that it 
must be regarded as a very weak acid, its dissociation being 
about l/4000th of that of carbonic acid In the second paper, 
the presence of carbon 10ns in solutions of silver and coppei 
acetylides is shown by electromotive measurements, and by 
electrolysis of these solutions under suitable conditions a small 
deposit of carbon has been obtained on the anode. By two 
independent methods, the electrolytic dissociation of acetylene 
has thus been demonstrated. 

Physics. 

In mathematics, attention should be directed to F. Merienz's 
proof of Galois' fundamental theorem of the groups of an 
equation the coefficients of which belong to a given range ol 
rationality A construction for the six normals from any point 
to a conicuid, based on the methods of synthetic geometry 
alone, IS given by Prof August Adler 

In theoretical physics, perhaps the most extended mathe 
matical investigations are itiosc by Dr Josef Grunwald dealing 
with the propagation of waves in uniaxal crystals when llie 
inilial disturbances are given Di (irllnwaUl finds for the 
vector potential a series of waves partly “ordinary,” partly 
*' extraordinary ” and paitly “ intermediate ” in character A 
formula is discussed by G Jaumann for the heat generated in 
the motion of a viscous liquid The expression involves 
volume integrals of the squares of the curl, and divergence .md 
a surface integral , in the case of an incomprebnible liquid, ihis 
result agrees with the known formuKc in which the only volume 
integral is lliit involving the square of the curl The difficult 
subject of astronomical aberration and its relation to the el her 
is discussed by Dr Egon v Oppolzcr, and in molecular physics, 
Prof O Tumlirz's paper on the “cohesion pressure” terms in 
Van dcr Waals’a equation, 11 Mache’s discussion of the relative 
magnitudes of molecules in a liquid and its vapour, and 
Dr G Jager’s invebtigation of the law of partition of energy 
between the liquid ami the vapour may be noticed 

In spectroscopy. Dr Edward Haschek has been working at the 
relation between wave-length and quantitative ci>mposilion, and 
while the conclusions are on the whole remarkably consistent, it 
appears that at present the method is unsuited generally Inr 
laboratory analysis In collaboration with Prof Exner, Dr 
Haschek has drawn up a list of the spectral lines of europium, 
including 1193 spark and 527 arc lines The element europium 
has also had its magnetic properties compared with gadolinium 
and aamarium by Dr Stefan Meyer, the preparations of EiLjOj, 
having been obtained from Demarcay 

The diathermanosily of water and certain solutions forms the 
subject of a paper by Otto Dechant, who finds that as the 
temperature increases the transparency for heat decreases ac- 
cording to a formula approximately linear. Alum solution is 
only 2 per cent, less diathermanous than water, but cobalt 
chloride is belter, and us coefficient decreases more rapidly after 
50* than between ligand 50° 

That the freezing points of aqueous solutions lire lowered by 
pressure to a greater extent than that of water is the conclusion 
of A Lam pa 

In terrestrial physics, a long senes of tables relating to 
rainfall and inter aha its supposed connection with sun spots is 
drawn up by J. Hann, and Prof B W Stankewilsch describes 
magnetic measurements made with a “ magnetic iheodolite " in 
Pamir during hii travels in 1900 

The series of papers on atmospheric electricity includes a 
compariaon of brush electrodes and flame electrodes by Dr 
Victor Conrad and a description of a self- registering atmo- 
spheric electrometer bv Dr. Hans Bensdorf. 

EUectric discharges lonn ihe subject of papers by J, Nabl, tn 
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connection Ihe gescB at Ihe electrodes of the Wehnelt 
interrupter, and by Dr. 'Erneft Lecher, in conneciion with the 
effect of electriiicqlion of the held on the discharge. The 
electric conductivity of powders is treated by Frans Streinitr. 

Speaking generally, ttie physicml papers show a considerable 
amount of steady, ph^dlDg work in the elaboration of existing 
theories and the tabulation of statistical results rather than any 
very striking Innovations in the direclion of new theories. 

Z^logy. 

The systematic position of the armoured dinosaurs from the 
upper Cretaceous of the Gosau district, originally described, on 
the evidence of extremely imperfect material, under the names 
of Stnithiosaurui, Crataeomus and Anoplosaurus, has recently 
occupied the attention of Herr F. B. Nopessa, jun. {Sitzungs- 
den‘c%te, vol cxi, p. 93, 1903) The author follows some 
previous observers in regarding the first and second of these 
presumed generic types as identical, as also in considering the 
third to be inseparable from the Huxleyan Acanthopholis 
Consequently, the two genera Struthiosaurus and Acanthopholis 
have alone to be considered. 

The suggestion of the late Prof Marsh that these European 
forms are members of the same family (Ceratopsidse) as the 
horned dinosaurs of the topmost Cretaceous of North America 
IS discountenanced by Nopessa. Rather, he thinks, they 
typify a family by themscflves — the Acanthopholidids— in many 
resv.'cts intermediate between the comparatively generalised 
StCL! isaundz and the highly specialised Ceratopsidx. From 
ihe* horned dinosaurs, the members of the intermediate family 
are readily distinguished by the aKsenee of bony horn-cores on 
the skull and also of a frill-like neck-shield. They are further 
characterised by the non-fusion of the cervical vertebrx, the 
relatively large fore-limbs and the long and powerful lail. As 
regards the large size of the fore-limb, they are connected with 
the Stegosauridae by the Wealden Polacanthus Taken as a 
whole, their organisation tends to confirm the view that among 
the armoured dinosaurs the early bipedal, or partially bipedal, 
forms are the more primitive, and the quadrupedal types 
(Ceratopsidae) the more specialised. 

In the same communication, Herr Nopessadesenbes achambered 
vertebra of one of the gigantic sauropodous dinosaurs from the 
Cretaceous of Neuquen, Patagonia. The reptile to which this 
vertebra belonged is regarded as generically distinct from Titano- 
lauruB and Argyroaaurus, both of which have been recorded by Mr. 
Lydekker from the formation in c^uestion, but no further attempt 
is made to determine its systematic position The sauropodous 
dinosaurs are now known m the southern hemisphere from both 
Madagascar and Patagonia. 

Mollusca, both recent and fossil, have come in for a consider- 
able share of attention in the issues of the S^^zungs^erlch^e recently 
to hand. In vol. cx. p. 315, Herr R. Iloernes describes new 
cerithia, belonging to the group typified by C/rrva b%dintata^ 
from the Tertiary of Oisnitz, in Central Siyria, with remarks on 
the distribution of that group in the Mediterranean and Sarma- 
tlan hoiizons. The paper is illustrated b] a beautifully executed 

S late, In the succeeding volume (p. 5), Dr C. Gorjanovic- 
Lramberger treats of the Tertiary cockles of the genus Limno- 
cardium in Croatia, more especially those pertaining to the sub< 
genus Budmania. Some doubt has been tnrown on the right of 
the latter group to distinction, but, from the hinge and other 
characters, the author justifies its separation from the more 
^ptcal form, Finally, in the same volume (p. 133), Dr. R. 
Siurany discusses our present knowledge of the land molluscs 
of Asia Minor, describing a few new forms. 

Botany, 

An interesting paper by Prof. Haberlandt gives an account 
of cultural experiments made with isolated plant cells. These 
were taken from the mesophyll tissue of the leaf of Lamtum 
/urpureuwf and when placed in culiure solutions were kept 
living for several weeks. Considerable increase in sise was 
observed In some cases, and an appreciable increase in the 
thickness of Ihe walls occurred, especially where the walls were 
concave, In Ihe solufiuoi containing only inorganic aalci, the 
chlorophyll coipusclei soon turned jellowlsh, W kept their 
g een colour when sagitf was supplied. It would appw that 
the pbsildB pass on ali the prooncts of iheir assimuatloii and 
reqim to be coBslaAily nouriafaedf to prevent decomppslUon of 
the chlorophyll, Whh regard to the renewed giowLh the oclb 
when isolated. Prof. Haberlandt regards this as the coniinuailon 
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Oi growth which is ordinarily arrested in the leaf to suit the 
requirements of the organism- Two peculiar effects of light are 
described by Dr H Molisch. A flagellate, ChrotfLopkyton. 
Rosanoffiit shows a large chroniatophore which takes up a 
position on the shaded side If viewed from the direclion in 
which light rays are impinging upon the organism, at certain 
angles the cells seem to sparkle. The effect is due to the light 
which la condensed by the cell on the chromatophore and thence 
reflected, and is similar lo that described for the moss 
SchistoBtega. The second paper refers to the light which is- 
emitted by the bacterium Murofoaus phosphoreus obtained 
during the decomposition o meat. The light is sufficiently 
strong lo produce heliotropic curvature in many seedlings, and 
a*BO in the sporangiophores of Fhycomyces 

The poisonous effects so well known in the case of leaves 
Primula ohonua are further elucidated by the investigalmna 
of Dr A, Nesller Besides various cultivated forms of 
obcottMca^ three species, Primula Pumula Stiboldii and 

Primula ioriitwuUs, all belonging to the group sinensis^ were 
found to produce similar clTccts, giving rise to throbbing and 
inflainmBiion. The source of irrualion was traced to the- 
secretions of glandular hairs. These readily crystallise out, and 
by sublimation were obtained pure. The writer recommends- 
the outward application of strong alcohol as a palliative 


THE FUTURE OF COAL GAS.i 

l^HEN, in the early years of last century, toal gas be- 
came a commercial reality, the one end and aim of 
the manufacturer was to produce his gas, And such details- 
as purity, illuminating and calorific value never troubled 
his mind As time passjed on, however, and competing 
companies vied with each other in their endeavours to secure 
customers, advantages had to be offered to coax cunsumers- 
froni the enemy’s camp, and those who remember Ihe battle 
of the two then existing City companies with another pro> 
posed rival in 1847-48-^9, and the way in which the gas 
consumers in the City were at that lime postered and pam- 
phletcd by the supporters of the rival schemes, will realise 
lhat even in those days gas management was not a bed of 
roses The outcome of the rivalry was the introduction in 
the early 'fifties of a standard of illuminating value, and a 
string of Parliamentary requirements which have ever since 
safeguarded the consumer and harried the gas manufacturer. 

In 1850 a Bill was passed which enacted that a consump- 
tion of 5 cubic feet of gas per hour should be equal to the 
light of twelve wax candles of the size known as sixes, the 
burner employed being a brass Argand burner with fifteen 
holes. In i860 another Act changed the illuminating power 
to twelve sperm candles, which meant an increase of some 
16^ per cent, in the jlluminatin^ value of the gas, owing to 
the fact that the wax candles originally used were only equal 
in illuminating power to 10.3 sperm candles, as at present 
employed for testing purposes. In 1868 the illuminating 
power was again raised to fourteen candles, whilst, in 1876, 
ihc present sixtecn-candle standard was reached 

The amount of light emitted, however, by the gai waa 
still Insufficient to satisfy the desires of the consumers, who, 
utterly ignoring the fact that the illumination Lo be derived 
from coal gas was quite as much dependent on the burnera 
employed as it was upon the standard illuminating value, 
vented their dissatisfaction at the light emitted by smalL 
flat-flame burners by clamouring for a higher quality of 
gas , and even thirty years ago the great aim of the gas- 
consuming public was to obtain the highest candle powei 
that could be squeezed out of the gas company, in order thai 
they might gain something like decent illumination from 
the flat-flame burners then almost exclusively used, and which 
were, as a rule, so small as to destroy entirely the value of 
the gas. It was at this period that the anomaly became 
comrnon of seeing a town supplied with gas of more than 
twenty-candle illuminating value swathed in semi-darkness, 
whilst another, using the much-abused thirteen- or fourteen- 
candle gas. supplied at a good pressure and burnt in decent- 
sized burners, was well illuminated. 

It was at this lime, also, that some of our most able 
chemists ranged themselves on the side of the votaries of 

1 Abstract of Caniof laclum dshvtfed u iha Sockly of Aru by ProfL 
V. fi. Lawoa. 
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high lUumi.iating power, and even suLh praLtiL'all)i minded 
men as Ihe late Sir Edward Frankland rlnmourcd for the 
introduction of high illuminating power buch as is 

pioduced From cannel, in place of sisteen-candle real gas, 
the general line of argument being well shown by portions 
■of Sir Edward Frankland’s introduction to the section of 
his published researches dealing with applied chemistry, in 
which such paragraphs as the following occur — 

“ Coal gas IS not suitable for use in dwelling houses by 
reason of its very low illuminating power — 100 cubic feet of 
coal gas containing only 4 cubic feet of illuminating gas , 
the rest is mere rubbish, which heats and pollutes the air 
3n which the gas is consumed . It cannot be too widely 
known that coal gas, although it costs less per 1000 cubic 
feet, 15, light for light, much dearer than cannel gas " ^ 

Even now, when altered circumstances make a high- 
power gas an anything but desirable and economical supply, 
there are not wanting advocates who, undaunted, or perhaps 
ignorant of the practical side of the question, still try to 
bolster up the old idea 

It was in the latter part of the ’eighties that the lot of 
the worried manager was made even harder by ihe rise in 
price taking place in cannel coal, on which, up to that time, 
he had entirely relied in admixlurr with ordinary gas coal 
to give those higher grades of illumination demanded by 
the fashion of the time, and which, although it ruined hia 
coke, yet proved an efficient and trustworthy servant 

This increase m price became so serious that in 1889 the 
Gas Light and Coke Company Lomnienced experiments 
which led to the introduction of carburetted water gas in 
place of cannel as an enneher, this process proving itself a 
most valuable addition to the manufacture of coal gas, and 
rapidly gaining favour and popularity, not only as giving 
an easy means of raising the candle power of poor coal gas, 
but also as a stand-by in case of any sudden calls upon the 
production power of the works. 

About this same period also, another method of enrich- 
ment was introduced, which consisted of adding to gas 
which did not fulfil the Parliamentary requirements the 
vapours of such highly volatile hydrocarbons as petroleum 
spirit and benzol, which, on account of their high illumin- 
ating value, gave the necessary increase in the candle power 
by the addition of an amount of vapour not likely afterwards 
to recondense from the gas. 

Whilst these changes were taking place in gas manufac 
ture, rivals which seemed to threaten its very existence had 
forced their way to the front, and with the electric light 
largely used by the rich, and petroleum reduced to a price 
.at which even the poorest could afford its use as an illu- 
minant, the field uf utility seemed (o be rapidly disappearing 
from beneath the feet of ihe gas industry However, when 
things were looking their blackest, there slowly struggled 
into prominence and commercial success a factor which at 
once restored gas to its position of primary importance 

It was in 1885 that the researches of Dr Auer von Wels- 
bach culminated in the production of the incandescent 
mantle, which, frail and unsatisfactory in Us earlier forms, 
was gradually so improved in composition and manufacture 
that by 1893 it became a brilliant rommercial success, and 
placed in the hands of the gas industry a weapon which 
rendered its position unassailable in competition with 
electricity 

Looked at from a common-sense point of view, the meant 
•descent mantle will be seen to be merely a method of enrich* 
ment. Instead of increasing Ihe illuminating power of a 
flame by crowding into the gas more and more hydro 
•carbons, which during combustion are capable of separ- 
Jitlng carbon particles, the incandescence of which would 
Increase the amount of light emitted b^ the flame, and fro 
rata the amount of heating and vitiation, with the mantle 
:you charge the flame with incombustible particles of far 
greater light emissivity than the carbon possesses, and they 
do their work without that increase in the temperature and 
fouling of the atmosphere Inseparable from the other pro- 
cesses. It is the introduction of the incandescent mantle 
and the improvements which are possible in its construction 
which really give th^ possibilities to the gas of the future 
Taking the enriched gaj as supplied during the 'nineties, 

1 Fimnkland'i " BspeiliUBtal RaiearchBi in Pure, Applied sod Phyilcel 
Chemlilry," 1677, p 4lL ^ 
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the light which can he ubt.uned truin it 1^ entirely dependent 


upon the burner in which it is contumed. 
stated as follows — 

This may be 

Light emitted fer cubic foot of sixteen-candle 

gas consumed 

Burner 

Candle iiniii 

Incandescent — high pressure 

30 to 15 

,, Kein 

ao to 25 

,, ordinary 

14 to 19 

Regenerative 

7 to 10 

Standard Argand 

3 20 

Ordinary Argand 

2 90 

Union jet flat flame No, 7 

2 44 

M 6 

2 15 

M 5 

I 87 

>1 4 

I 74 

J 

I 63 

• ■ 2 

1 32 

1 1 I 

0 85 

11 0 

0 59 


In lonsidcnng the value given to the gas by these burners, 
It IS seen that, according to the method by which it is burnt, 
the consumer may obtain anything from thirty-five candles 
down to less than one candle per cubic foot of gas Ii must 
also be borne m mind that the burners employed in these 
tests were all good, well-made buries, giving the best duty 
that can be obtained from them, ^ilst an examination of 
burners used in eunsumers' houses shows that in most cases 
any antiquated and corroded burner is considered good 
enough at which to burn the gal, and the very people who 
are loudest in their complaints as to the quality of the gas 
are those who mo’st disregard tha method of its consumption 
England is far behind Germany in the use of incandescent 
lighting, and an inquiry made into the uses to which the 
coal gas supply of a large town was put gave the following 
result — 


Incandescent lighting — private 

Per cent 
I2'00 

,, public 

6 35 

Cooking 

27 65 

Gas engines 

6 60 

Used in other ways 

5250 


100 oo 


So that 47 5 per cent, is used for purposes in which illumin- 
ating power IS of no use and calorific effect is the one 
important factor. 

It IS also seen that 18 25 per cent of the total gas made 
15 used for incandescent lighting, and this represents about 
33 per cent of the gas used for illuminating purposes, as 
against 90 per cent used in this way in Germany 

This 2J per cent thus used gives for a con^^nmption of five 
cubic feet not less than seventy candles, whilst the average 
light oblaincd by the combustion of (he remaining 77 per 
cent is 8 5 candles 

It IS quite clear that under such conditions as these the 
supply of gas of a high candle power is simply waste of 
money, and it is manifestly unfair that the consumer of 
average intelligence, who is willing to utilise the benefits 
given by the incandescent mantle, should have to pay for a 
quality of gas only rendered necessary by the inertia of those 
who decline to march with the times. 

Coal gas is daily being used more and m‘>re as a fuel, 
and although the slight diinlnution of calorific value which 
must of necessity accompany a lowered illuminating value is 
a slight drawback, yet in practice any desired temperature 
can be attained by a slightly larger consumption. Also a 
cheapening of the gas would induce many to adopt It as a 
fuel, this in turn tending to level up the load in production, 
and so to render more economies possible. 

Everything clearly points in one direction, and that is. 
that the future of coal gas is entirely dependent upon a 
plentiful supply of low-grade gas — low grade from the point 
of view that it should only have an illuminating value of 
ten to twelve candles, that its heating value uiall be as 
high as can be practically attained and that its price ihall 
be as low as is consistent with the interests of the consumers 
wftll as of the shareholders in the gas induatrv. 

Already the stream has set in In this direction, and the 
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fowerm^ of the Parliamentary standard of sixteen to Four- 
teen candle power in the caae ot the South Metroftolltan, 
Commercial and West Ham Companies will soon be 
followed by many companies now saddled with a higher 
standard than fourteen candles seeking relief. That relief 
cannot in fairness be refused, whilst experience of the benefits 
conferred by (he reduction will soon lead to the further step 1 
that will place gas manufacture in this countiy on the same 
advanced footing that It has already gamed in the moat 
progressive cities in Germany. ^ 

In making low-grade gas of this character, several pro- 
cesses may be employed, but probably the most economical 
is to utilise water gas as an aid to the distillation of the 
coal in the retorts, the proportion of water gas so used being 
kept down to a point at which the carbon monoxide in the 
finished gas shall not exceed 16 per cent 

The cheapening in mantles which is now taking place, 
together with improvements in their manufacture which 
will give an increased length of life and light, promises a 
great extension in the use of gas for this purpose 

Another direction in which the future of coal gas will 
benefit Largely, by a cheapening in price owing to economies 
In manutacture and distribution, will be for use as a fuel 
Already the ever-increasing demand made upon the metro- 
politan companies during the day marks the advance of the 
utilisation of coal gas for cooking, heating and power, so 
that whilst the increaM in the amount of gas used at night 
is only rising by soma 3 per cent annually, the day con- 
sumption shows an increase of 16 per cent Directly it 
becomes possible to reduce the price of gas to about is a 
thousand, advance on these lines will become extremely 
rapid, and the gas companies are naturally doing every- 
thing in their power to foster this development, It is, 
however, necessary, in order further to popularise gas as a 
fuel, that everything that can be done should be done to 
remove any prejudices that exist against heating by gas 

There are many excellent gds stoves on the market, well 
designed, and giving high heating duty for the gas con- 
sumed, but there are also many that, both in their per- 
formance and their effect upon the atmosphere, are radically 
bad Now that the gas companies have so largely taken 
over the sale and pushing of gas-heating apparatus, it is 
a duty they owe to themselves and to their customers to 
take care that only stoves of scientific construction and 
good efficiency should be supplied Many of the worst stoves 
are the most ornate, and for chat reason find their way into 
many homes, as they, in the first place, appeal to the eye of 
the housewife, and afterwards to the nose and health of the 
household, the result being chat a good customer is con- 
verted into an enemy of gaseous fuel No gas fires should 
be sold or let on hire that do not do a large proportion of (he 
healing by radiation, and a gas company that sells a flueless 
gas stovo, save for hail or passage heating, should be 
prosecuted, 

A cubic foot of coal gas on its complete combustion yields 
'i 5J cubic foot of carbon dioxide and 1.30 cubic feet of water 
vapour, and if you do not mind breathing hot polluted air 
highly charged with water vapour, and getting chilled with 
cold walls, a Bunsen burner stood on the floor is the most 
effective method of getting the whole of the heat of com- 
bustion into the air of the room, and no flueless stove can 
do more chan this. In order to get something to sell, stoves 
are constructed in which some of the water is condensed, 
and the public are gravely informed that this removes all 
deleterious products. But it is impossible to get away 
from the fact that if healthful heating is to be obtained, it 
is the solid objects and walls of the room that must be 
heated, and not the air, and that although some of the heat 
IS lost thereby, a flue to take off all products Is an absolute 
essential 

The gas companies have it in their power to govern the 
gas-stove trade, and unless they choose to take thd initiative. 
It will retard the popularity of heating by gas to a most 
serious degree With all stoves in which solid bodies like 
asbestos are heated by atmospheric burners, a trace of 
carbon monoxide is always proJuced, and if there is not a 
proper flue passing wall into the chimney, a headache Is 
added to other discomforts. 

Improvements in gas motors and gas engines are steadily 
going on, and as soon as the price of coal gas con be re- 
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duced sufficiently to attract this class of custom, a wide 
field Will be opened up for it. 

The development of large gas engines durmff fhe last few 
years gives promise of an entire revolution In our methods 
of procuring power, and it is highly probable that within 
a very few years the gas engine will make great inroads 
upon the generation of power by steam. Already gas 
engines up to 1500 horse-power have been constructed, 
whilst engines of more than double that power are under con- 
struction. 

In England, Messrs Crossley Brothers and other well- 
known makers are producing a very large number of such 
engines for driving dynamos, whilst it is stated that on th*' 
Continent Messrs Korting Brothers have made, or have under 
construction, thirty-two gas engines, with a total of 44,500 
horse-power, averaging 1390 horse-power each engine, and 
the John Cockerill Company and several German com- 
panies follow not far behind. 

With such a development of gas for motor purposes, it is 
manifestly the policy of the gas companies to make a deter- 
mined bid for so wide a held of output, and if they can 
supply a clean heating gas with 460 to 50Q B.T.U 's heat- 
ing power, It is clear that the convenience of doing away 
with separate generating plant would cause a large pro- 
portion of this business to fall to their share, if the price of 
the coal gas could be made to compete with a fuel gas, that 
is to say, if nearly the same number of thermal units loulo 
be obtained by its use at the same cost. 

Gas fittings should be entirely taken over by the gas 
companies, which should supply incandescent fittings and 
mantles and keep them in order at a small yearly rental , 
and where swinging brackets and other causes demand flat- 
flame burners, the companies should fit nipples with broad 
slits regulated to burn at the lowest possible pressure. 

Everything at the present time points to the gas of the 
future being a twrive-candle-power gas, with a calorific 
value of not less than 4(10 B T U 's net and a selling price 
of not more than is a thousand, the economies necessary 
to reach this lower price being brought about by making 
the gas in the holder ai gd. to a thousand and dis- 
tributing it at a considerably increased pressure, the pressure 
being regulated down to il inches at the entrance to the 
consumer's meter 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

CAMURiDc.h — Mr CBN Cama, St John's College, 
has been elcited to the Isaac Newton studentship in optics 
and physical astronomy 

The Smith's prizemen are Mr H Knapnian, Emmanuel, 
second wrangler 1901, and Mr A P Thompson, Pembroke, 
fifth wrangler 1901 Mr W H Jackson, Clare, bracketed 
third wrangler iqni, reieives honourable mention 

The following have been appointed as representatives of 
the University to the joint committee of the Royal Society 
for the purpose of securing an appropriate memorial of 
the late Sir G. G Stokes — The Chancellor, the Vice-Chan- 
cellor, Profs Jebb, Forsyth, Darwin, Dali, Thomson and 
Mr, W, Burnside, 

The Sedgwick Memorial Museum syndicate, in an 
amended report, estimates that the cost to the University 
of the new building, over and above the amount contributed 
from the memorial fund, will be not less than 18,4802. 


It is stated that Mr David Davies, of Llandinam, grand- 
son of the late millionaire, has presented the University 
College of Wales, Aberystwyth, with a sum of 2o,ooo2 

Thb New York correspondent of the Daily Mail 
announces, on the authority of the New York Journal, that 
Mr Carnegie has arranged to present 9oo,ooo2 to Prince- 
ton University as a thank-oflenng for his recovery from 
his recent illness. 

Lord Avebury will take the chair on March 17 at a 
conference on higher education at the Inititution of Me- 
chanical Engineers, Storey's Gate, Westminster. Repre- 
sentatives of the county and county borough councils and 
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Other educational bodies have been invited to attend the 
conference by the National Association for the Promotion 
of Technical and Secondary Education 

In connection with the seventeenth annual Exhibition of 
Arts, Crafts and Industries, which will be opened on May 4 
in the Town Hall, Hammersmith, by the Duchess of Argyll, 
a speeuiJ “ nature-study " section hiu, been organised 
by Mr W. M. Webb Prizes and rertificates are offered to 
pupils in Schools in Hammersmith for exhibits illustrating, 
among other subjects, fLimbles nr vi&its to a park, nature- 
studv diaries, pea plants grown in pots wilh descriptions 
of iheir growth, drawings of living plant'' or animals, the 
life-histor) of any animal (in the wide sense of the word) 
from personal observation, and nature-study photographs 

The tommittee of the Hornbav Vni\prSity, appointed to 
consider the 1 eroinmendal nms of the recent Lhiivf rsitios 
Coinmission, Ins, we learn from the Ihmicer Unil, imne to 
the coiK lusion that both the Senate and tiie Synduate work 
satisfactorily and need not be Lhanged, set ond-grade 
lollegps should not be disaftlhalrMl , n liniil ol age and 
minimum fees should not be li\ed, ami the slud\ ol law 
should not be loniinlritcd in a tenlriil colifgi- M(in'o\er, 
(he Senate objrils Uj iiUerferente finni outside wnth (he 
ioursis fif sUuh, and considers that the Lnnfrsil} should 
1)' allowed to Lunirnl siuh m.iltirs m its own w iv 

J HI, Johnston Laboralorv .H I nivusiiv (.ollegr, Liver- 
pool, built aiifl equipped !)> Ml W jlh im Juhndon ol Inom- 
boiougli, will be opened b\ the Piesidinl of ilii' Loi al 
(loveinment Hoard on May i» Ihe lahoialoiv will contain 
ihe following (h'parlments -Hin-i licimstn , iiniler ihi dirii- 
Lion of Prof Henjamm Moore, iropnal niedninf. due ted 
by IVof Ronald Keiss, h R.S , c>\peuinenial nuduim and 
i omptU ativc palhcilogy. directed 1 j\ Dr \ S (iiunh.ium, 
who will tdso have i harge of the i iru ei resiarth, lor whuli, 
»is wf have aln-ady^ annuunLcd, Mi 1 - Sutton liminis le- 
ccntlv pruvuh'd a gift of jo.ooo/ Mr Johnston li is also 
endowed the profc'ssorship of Imoh heniistry and Ihice fellow- 
ships in V inous brain hes of mrdiial reseauh 

Sir Owfn RnntUTs distributed the pii/c's and cerLilliates 
(0 the students of ih^* Soutb-WVstern PolUeilinu on I-eb- 
ruarv jj. Ihe report of the jirirK ipal, Mr Heibeit roinlin- 
son, E R S , was read, and showed the number of adult 
studfnls in the institute to be rapidlv incre.ismg, '>0 mui h 
so, indeed, (hat the volimu* of work as estimalrd In the 
student hours has m the last ffiur > eai s been doubled 
During last session upwards of (mo students rnteird the il.ij' 
colleges /or men and women, and nearh 18011 the evening 
classes 'J wo vears ago Inrge additions, cosling ij,ooof , 
were maile to the liuiklings, but llicse proving insuflu lenl , a 
slill further suni of i'j,ooo/ , jiiovided, like the former sum, 
by the Trustees of the London I'aroihial riiarities and the 
London CounU Louniil, is now lieing expended in providing 
a large hall and further workshop and laboratory actoinmo- 
diition rile long list of sun essns of students shows (hat the 
numiier of certiliiates gamed during last session was above 
1^0 more than in (he previous ye^ir, hut, as was pennted out 
by tile principal, the proper function of the institute is not 
merelv tn prepare students for examinations, but in III iliein 
to earn a living, and the institute owes a gooil deal of its 
populaiity tu the retogniLion of this by the nianagoiiii'nl 

Tiif address on science workshops for schools and tolleges 
delivered by Prof. 11 . L Armstrong, F K S , to (he Royal 
Institute of British Arrliitects last month is printed in full 
in the Journal of the Institute (vol v No (1) Prof Arm- 
strong illustrated his arguments by reference to the new 
buildings at Horsham for Christ's Hospital School, of which 
he IS a governor. The science buddings occupy practically 
one side of the quadrangle, and the floor area of the rooms 
they contain is 10,336 square feet, wl^ije that of the ordinary 
flaSs rooms of the school only reaches 15,482 square feet. 
The four chief rooms in the science block are called science 
“ workshops," and are distinguished by the names of 
Cavendish, DaJton, Davy and Faraday, and to each of these 
are attached certain subsidiary rooms. No lecture room is 
provided, since it la desired to discourage didactic teaching — 
a demonstration bench in the workshop amply provides for 
any such teaching as is np.c6ssary. No special balance room 
has been introduced, but Instead a balance bench — a long 
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narrow table covered bv .a gl.i/cd i .i',e for liie protection of 
balances, and arranged at right angles to the working 
benches A store or stock room is attached to each of the 
workshops There are two kinds of working benches, those 

for ordinary work and those at which work involving the use 
of water may be done The foimor have te ik tops, and the 
litter are covered with lead In the runms on the upper 
floor, .ill sinks have been placed near to tin w.ills, and llie 
waste IS earned down to the floor below in pipes fixed in 
chases in the walls On the basement Ibioi , tro*.', thaiinels 
h.ive been avoided as much as possible In ihrc-e lomns in 
arr ingpinrnt has been adopted W'hich provides bnlii .1 g 1 ' 
service and upright supports to wliii h rings, A.( , tan be 
clamped 'J he spare below' Ihe bench-top is tilled wiili twn 
tiers of small tupboaids, insirle each cupboard is i sm ill 
dr.awer Each bem h has four suih cupboards, sn thii fiivii 
pupils may orcupv the place in sue i ession, and inch have i 
CLiphnanl I’rof Armstrong also gives invaluable hints a-, 
lo llie construe lion of sinks, drains and venLiiatinn hoods, 
mil destrilies some special appliances which are m use ,il 
(’hrist’s JlospMal School Ihe address concludes with .1 
pif'a foi the ''iinplitn atjon of school worlcshops, and the ri - 
( cinimr ndal ions .ire well summed up in Prof Aiinsirong's 
own winds, “ m designing science workshops the arihiteii 
sliiiuld l1a^ e three SN in mind- -Sen re. ,Stni/)Ii( ity and 
s /'fic r " 


sdEyril^K sL7i’/l/ 

IiMfrunn ]i*urnal nf Sfitiitr, hcdnuaiv - rioocl seeing, tn 
S P I.iinglry A studv ol the i ondilion - m i cssai v to the' 
b I in.ilinii of i tiaiU|iid miagi* in i lrli^,M)|)e (see p quo) 
--Xiilne irsenic Ironi Munin il, In \ N 1 vans I In 
n ilive .11 seme WMs found in .1 \iin id nepln line stcnitci .it 
ihe t'orpoi .ition Quirry, nc ir Mnnlii il On .in ilvsis 11 
pru\ I'd to I oiilam i)8 14 per (cml ol arsinu, i (1^ pei n ill 
cd anlimonv , with trvies of suljdmr I lee ti omoliM* foi\.e 
in pi mis, hy A H Piovsman I In cAjiirimints destnbed 
-.how that the fLinilmnal aclivities of i pi mt give use lo 
dilfereiues of c-lei ti u al polenli.il in its fi.ii ts the inlt‘n'>iiv 
'.md rt»l.ilivi‘ sign of these dllhrenees ih ]>encling upon ihe 
physiologic al condition c>f I tie planl, is will upon il'. 
ilrclrical ronduclivilv — -Ihe lOiiis.ilinn of water nui h 1 b\ 
H.irus — Ihe morpliogenesis of Pl.ih sirnphia \ aijd\ 
of the evolution of a Pal. co/on Hrarhiopntl, b) F k 
( uinmgs — Note on the condition of pi vlinum in ihe nukcl- 
I upper ores from Siidbuiy, bv C \V Dickson \u 'ukliiiI 
of the isolation of spnrvlue, pl.itinuin arsenide, from iluku- 
pvrile -Lectuie expennient on surJ n e tension and sur'am 
viscosity, bv J l!. Burlvink My l.igaulmlon, a nt w rodent 
fiom Oregon, b\ W J Sinclair - Sividies in the ( vpeijii 1, 
bv 1 Holm On Lfirc\ fitsia and LfTm: bipurlftn 


SOCIETIES DVD \CADEMJES 

I..ONDON 

Physical Society, hcbiuary 27 — Dr K T, Gl.i/ebronk, 
F RS , piesidenl, in the i hair \ papei by Prof Fleming 
and Mr Clinton, on the measurement of small capacities' 
.md indue lances, was read hi Prof Meming Jin ineasuie- 
ineni of small c.ipaulies and indue tames lus become im- 
portant in connection with Hertzian wave wireless tedr- 
graphy 'Ihe authors have designc'd a rotating coinmurntoi 
which renders (he measuremenl of small capacities a matter 
as eas) as the measuremenr (d resisliuict on i Wheal stone 
bridge Ihe appliance is described in the papei, and the 
authors claiiTi that they have worked out a thoroughly satis- 
factory form of rotating rommuLator, designed more from 
the point of view of an eiigineei than an electrical instrumeiu 
maker For use with the instrument a itlov ing-coil differ- 
enhal galvanometer has been designed 'Jhe authors have 
made a number of experiments upon the capacity of aerial 
wires, such as nre used in Hertzian wave telegraphy, and 
have also investigated the laws governing the capacity of 
such wires when grouped together in certain ways and 
verified expei invent ally, as far as possible, the formuliE for 
(hi capacity of insulated wires in various positions in regard 
to the earth The experiments are given at length m 
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the papefi and the results practically obtained are compared 
with those derived from theoretical considerations In all 
cases the total measured capacitv of n wires Is less than ft 
times the capacity of one wire. — Mr A tempball exhibited 
the commutator used for condenser tests at the National 
Physical Laboratory. It is similar to that desigfned by Mr. 
Searle and used by him and Prof J- J Thomson in their 
determination of the value of " v ” In this commutator 
the ebonite insulation does not fill the spaces between the 
seg'ments, and Is never touched bv the brushes, thus ^ivin^ 
satisfactory insulation By its nid many measurements have 
been made of the B A air-condensers, the capacity of each 
of these being: about o oz m fd — A paper on the thickness 
of the liquid nlm formed by condensation at the surface of a 
solid was read by Dr G J Parka. It was known more 
than half a century ago that when a solid is placed in a gas 
Or vapour there is a condensation of the latter on the surface 
of the solid, and in particular that glass has the power of ^ 
condensing water-vapour at temperatures above the dew- 
point. In order to determine the thickness of the liquid 
nim, the author has exposed masses of cotton-silicate of 
known area to the action of water-vapour. The author 
has compared his results with those obtained by other experi- 
menters With different substances and under widely different 
Conditions, and concludes that in all cases where condensa- 
tion of moisture takes place at a solid surface, and at 
temperatures not below the dew-point, the thickness of the 
surface-film vanes from 10x10^“ to 80x10'*^ ems , accord- 
ing to the substances used and the conditions of temperature 
and pressure 

Chemical Society, Februaiy 18 — Prof J. Emerson 
Reynolds, E.R.b, president, in the chair — The following 
papers were read — The molecular arrangement of N-sub- 
stitutcd imlno-etliers, by Dr G D. Lander. The re- 
arrangement of the atomic grouping .C(OK) N into 
CO. NR- may be effected catalyticoliy or by Jieating, the 
author has applied these methods to the study of N-subsii- 
tuted imino-ethers recently prepared by him — The nature 
and probable mechanism of the replacement of metallic by 
organic radicles in tautomeric compounds, by Dr G. D 
Landdr. — The chlorine derivatives of pyridine Part viii. 
The interaction of 2 3:4: 5-tetrachloropyndine with ethyl 
sodiomalonate, by Messrs. W. J. 6dll and F. W. Dootaon. 
— The biological method for resolving inactive acids into 
their optically active compounds, by Drs. A. MeKmnmtm and 
A HdrddH. The authors have investigated the action of 
pure cultures of PentctlUutn elaucutn^ Link , Sterigmato- 
cyslis mgra, van Tieghem ; Aspergillus grtseus^ Link, on 
various eKternaily compensated acids. Their experiments 
show that these moulds attack one isomeride more readily 
than the other, and that the extent of the resolution depends 
solely on the difference of this rate of attack. — Colour 
changes observed m solutions of cobalt chloride, by Prof. 
W. N. Hartley, F.R.S. Spectroscopic examination of 
solutions of cobalt chloride shows that the compound formed 
when the solution is heated at 93°-ioo° is the dihydrate 
CoCljisHjO, whilst solution of the salt in hydrochloric 
acid appears to result in the production of a compound of 
the salt and acid, when zinc chloride is added to a solution' 
of cobalt chloride the latter does not become blue on warm- 
ing ; this, it IS suggested, is due to the formation of a double 
chloride of the two metals. The author also points out that 
the hypothesis that hydrated salts can exist in concentrated 
solutions and undergo dissociation with rise of temperature 
is sufficient to account for all the phenomena observed, and 
the supposition made by Donnan and Bassett of the existence 
of a complex ion during the electrolysis of cobalt chloride 
IS unnecessary. — The action of ammonia and organic b&sea 
on ethyl esters of olefinedlcarboxylic and olefine-^-ketocarb- 
oxylic acids, by Dr. S. RuhamAnn. — Derivatives of ^ammo- 
acetophenone, by Dr, F D. ChAttAwAy. A description of 
a number of acyl^erlvatives of this amino-ketone. 

Entomological Society, February 4. — Prof. E. B. Poulton, 
F.R S., president, In the chair. — Dr. T. A. OhApiviAn ex- 
hibited two male specimens of Orina tristts, var. smarag- 
dina, taken at Pino, Lago Maggiore, on May 30, 190a, 
■till alive ; and living larva of Crinopteryx familUlla, second 
generation, bred from the egg at Reigate, of parents taken 
at Cannes in February, 1901.— The Rev. F. D. MotIoa 
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exhibited, with drawings of the abnormal parts, a herm- 
aphrodite of Jsucera longicornis, Linn. In a discussion on 
hermaphroditism. Dr Sharp stated that Father Wasman 
had announced the discovery that in certain Dipterous para- 
sites of Termites the individual commences as a male 
and ends as a female — a phenomenon entirely new 
to entomology, though paralleled in some other groups. 
— Mr R MoLAohlAn, F.R S , exhibited a living ex- 
ample of Chrysopa vulgaris, Schnd , to show the manner 
in which this species, which is ordinarily bright green, 
assumes a brownish colour, the abdomen being often marked 
with reddish spots in hybernatmg individuals — Mr W. J. 
Luca* submitted specimens of a bug — Mtris calcaraius — 
and the fruit of some grass, swept up near Byfleet The 
similarity of form and colouring constituted a probable case 
of protective resemblance — Major Neville MAndara ex- 
hibited two speLimens of an undescribod species of Atelha 
from Ceylon, and remarked that it was a very lucaJ insect 
and only found in the Nitre Cave district, one of the locali- 
ties most remote from civilisation in the island It was 
probably a well-marked local race of A alcippe, but easily 
distinguished from any known species of the genus by the 
apex of the fore-wing being entirely black, — Mr 1 '. U, 
Jannlnirs exhibited two females of Drymus pilipcs, Fieb , 
a rare species of the family LygLCidcC, which were found 
among dead leaves on a hillside near Croydon in September, 
1901, and a black aberration of the ordimnly grass-green 
or yellowish Mirij laevigatas, L — Mr H J BIwm, K R S , 
exhibited a collection of butlcrflies formed by Mr David 
Hanbury on the Arctic coast of North America, in the 
region where the Parry expedition was lost Two of them, 
including Colias boothii, had not been taken since they were 
first described by Curtis sixty years ago This species, in 
comparison with Colias heela, Lef , is undoubtedly distinct 
in both sexes, but it is most remarkable that the male, in 
coloration and markings, appears to approximate more 
closely to the characters usual In the females of other mem- 
bers of the genus. The collection contained nothing new, 
but included the rare and curious Argynrtis itnproba, Butler, 
hitherto taken only in Novaya Zembla , a remarkable 
aberration of A. chanclea, Schn., in which the black netting 
marks were resolved into smeared black lines , A pales, 
for the first time fiom this region, precisely similar to the 
form taken on the cast of the l.ena River in Siberia , and 
Coenonympha iiphon, closely resembling the form from 
Kamtschatka. He also showed a collection from north- 
eastern Siberia at about the same latitude, 67°, as the pre- 
ceding exhibit. It included many species which occur in ihe 
western palxarctic regions, most remarkable of all, Nepiis 
lucilla Also Parnassius deUus, which Mr. Elwcs said was 
the first Parnassius he had seen from within the Arctic 
circle, and Colias vilutensis, M^n , an insect peculiar to 
Siberia, showing remarkable female aberrant forms — Mr 
C. O. WAterhouvA gave an account of a nest of a bee, 
Trigona collina, recently received from Malacca Speci- 
mens were exhibited, as were also males and a worker of 
the much smaller species, Trigona ruficornis. Smith, re- 
ceived at the same time from Singapore, and sent by Mr. 
H N Ridley — Mr. W. J KAy* exhibited two drawers con 
taining Danaine, Ithomiine and Heliconine species from 
British Guiana, all of similar coloration, and forming a 
Mullerian association with a black hind-wing — The follow- 
ing papers were communicated — On the Hypsid genus 
Deilemera, Hubner, by Colonel Charles VwlnhoA. — An 
account of a collection of Rhopalocera made in the Anam- 
bara Creek in Nigeria, West Africa, by Mr. P. J. LAthy. — 
Some notes on the habits of Nanophyes durieui, Lucas, as 
observed in Central Spain by Mr G. C. OhAmpfon and 
Dr. T A. OhApmAna with a description of the larva and 
pupa by Dr T A. Chapman. 

Zoological Society, February ly.^Dr. Henry Woodward ^ 
F R.S., vice-president, in the chair,-— A communication was 
read from Mr. F. PIckArd-OAinbrldffA containing de- 
scriptions of one new genus and eight new species of spiders 
of the families Plsaunds and Senoculidse, the material for 
which was contained in the British Museum, and was, 
to a great extent, obtained by the author in the Lower 
Amazons — A communication from Mr. Cyril OroMlAnd 
contained descriptions of two new species of marine pol>- 
chste worms obtained on the shores of the Island of Zanzl- 
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bar, m East Africa. — A conimuniratjon was read from Dr. 
Robert Broom on the axis, atlas and proatlas of the higher 
Theriodonts A description of these bones in the type speci- 
mens of Gomphognatlius and Trirachodon, now preserved 
in the Graharnstown Museum, was given, and suggestions 
thrown out as to the relationship of these forms and Pro- 
colophon to the modern Sphenodon and crocodiles — Mr C 
Tate contributed a paper entitled “ A Revision of 

the Fishes of the Genus U riaLanthus, " in which seven 
species were described, one of them, T md\cu$, being new 
to science — Mr G A Boulanger, F R S , read a paper 
on the geographical variations of the sand-viper {Vipttra 
ammodytes)^ in which he distinguished a geographical race 
(var mefiihonalts) from Greece, the Archipelago and Syria, 
from the typual form found in Auslria-Hungary and Llosma 
—Mr F Cf Paraone read an ui count, drawn up by Mr 
George Candler, of Ihe habus of the hoolock (Hylobates 
Jioolock), as observed by him in the forests of Cachar, in 
north-east India. 

M vnchestdr 

Literary and Philosophical Society, February 3 — Mr 
Charles Bailey, presitlcnr, in the chair — Prof Osborne 
Rvyneldai F R S , ixhibilcd and explained some models 
illustrating his nieLhanual theory of the strut ture of the 
uni\erso, propounded in his paper on the submerhanica of 
the universe, rcMcl before (he Royal Sot lety- -Mr C E 
Strom*yar read a juptr on jjarallax determinations by 
photography, in whuh he deal! with the advantages pholo- 
gi aphy offers for rapid and accurate surveys 'ihe principle 
recommended was 10 superimpose the image of a photo- 
graphic negative taken it one position on the image of a 
photographic positive taken at another position, the parallax, 
ur angle which separates two posiiions as seen from any of 
the objects m the photographs, being measured micro- 
metrically by shifting one of the images until the object 
registers and disappears It was suggested that tlie best 
results would be obtaiped by placing the two photographs 
in two lanterns and supeniiiposing the images on a screen 
or into a microscope eyepiece, but the instrument shown was 
arranged to suit a single lantern, the negative and the 
positive being placed film to film — Mr. W, B. Baron read 
a paper (communicated by Mr Stromeyer) on the influence 
of hydrogen m fuel on the composition of the resulting flue 
gases He showed that by making the gas analysis, usually 
undertaken in boiler trials, with little more than ordinary 
care, and applying various corrections thereto, the relation 
of hydrogen to other tumbustiblc in the fuel can be accu- 
rately found. 

Duplin. 

Royal Dublin Society, February 17 — Pro J. Jolyi 
F R.b , in the chair — Dr G Johnstone Steney, F K S , 
read a paper entitled “ How to Introduce Order in the Re- 
Jatiuns between British Weights and Measures ” The paper 
describes a proposal for legislation which the author sub- 
mitted two years ago to the Board of Trade Its aim is 
to get rid of the irrationality between the two methods of 
measurement, without its being necessary for Parliament to 
call uponjhe inhabitants of this country to irake any change 
in their habits of thought, or the practice to which they arc 
accustomed, until they themselves choose to do so The 
main parts of the proposal are that an Act be passed making 
the yard exactly nine-tenths of the metre, the avoirdupois 
pound exactly nine-tenths of the metric pound or half kilo- 
gram, and the imperial gallon exactly nine-tenths of the 
metric gallon or half dekalitre. They at present differ from 
these amounts by .small but very troublesome fractions — Mr. 
David Houaton cominuniraled a paper on the value of 
bacteriological tests in judging the butter exhibited at agri- 
cultural shows. The author nad submitted all the butter 
exhibits that had gained prizes at the Society's winter show 
at Rair$ Bridge to a detailed bacteriological examination, 
and had also visited many of the contributing creameries 
with the object of checking laboratory results. The experi- 
ments, it was claimed, proved the fallacy of ordinary 
methods of Judging the equality of butter, and demonstrated 
the utility of bacterlolOfical tests, at least as an auxiliary 
to the usual method, Lti determining the real vJ^lue of butter. 
—Mr. G. H. tarparttor read a paper on InjuVigus Insects 
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and other animals observed in Ireland during the year 1902. 
The most important records wnc the flour moth (Ephestia 
Kuehmclla) in Belfast Mills, and a new species of Australian 
weevil ( 5 yagri«j tnirudens, Waterli ) as a greenhouse pest 
in the Royal Botanic Gardens, Glasnevin Mention was 
also made of the injury to various vogeUhle stems and roots 
by EncliytriPid worms -Dr llrnry 11 Diaon presented 
two criticisms on the cohesion Iheory of tin ascent of sap. 

In this paper Steinbrinck’s objection, b.nsccl on the perme- 
ability of the walls of the concluding Lubes to air. is shown 
to be invalid Air passing tliroiigli the wet walls must be 
m solution, and it has been shown by exponment that 
saturation of water by air does noL appiotiably lessen its 
tensile strength Secondly, Copeland’s fnlicism, founded 
on cxpcriment-S niadr with plaster of Pans, is shown to in- 
volve perpetual molvon The true evpUn itioo of C ope- 
land’s results js to be found in the conliniifil absorption of 
plaster of Tans after setting, combined with its great re- 
sistance to the passage of water 

Paris 

Academy of Sciences, I'chruary 2 j — M Allieit Gaudr} 
in the chair - Ihe law of electromotive forces in saline solu- 
tions the influenLe of temperature, liy M Bortholot.- On 
IvibercuUj'.is and thaphysw of the long bones ot the luubs 
and Its treatment, by M LannelQnEue. If the tubercu- 
lous abscess or tuberculonie is not too largi*, a cuie may be 
I Hei ted by a simple washing with an aniiseplu litjuid con- 
taining iodoform, crtnjsote, ether and olive od In more 
severe » ases the abscess must be opencil, and the whole of 
the msicle surface si rapid with a cuvette If due care is 
taken, the .ibscess is not li.iblc to lecur — 1 hi action of a 
pnlarisfd bundle of very nfiangible radiations on very small 
eJecIriL sparks, by M R Blondlptii The action of the 
X-rays from a foi ii^j tulie upon an electric spark has shown 
that thrse ra>s are polarised, it appeared to be of interest 
to see if a similar action could be traced in the case of a 
bundle of polarised light r.us The whole of the experi- 
ments described show that a bundle of polarised light rays 
produces a notable reinforcement of the spark when its 
plane of polarisation is normal to the spark, and does not 
act on it when ita piano of polansatiim la parallel |o it , in 
other words, (here is a plane of action of polarised light 
upon the small spark, and this plane is normal to the plane 
of polarisation — Prof. Koch was elected a foreign associate 
in the place of the late Prof Virchow' — On a particular 
class of triple orthogonal systems, by M C Oulchanf.- - 
On the resistance of perfect gases to the movement of 
bolids, by M L Jacob. — A hydro-lachynieler for regulating 
hydrttuiic turbines, by M L. Rlbeur^ Ihc new form of 
governor, a description of which with drawings 15 given, 
has worked very satisfai torily in practice In hat form of 
turbine most dilTicult to regulate, small power wilh a low 
fall, the variations of velocity have been kept constant within 
a per cent , although the vanations of resistance amounted 
to 30 per cent — The variations in the modulus of elasticity 
in nickel steels, by M C E Oulllmumo. The method em- 
ployed consisted in observing at different temperatures a 
chronometer furnished with a spiral of the alloy under ex- 
amination mounted on a brass balance Alloys lontaining 
26 per rent and 45 per cent of nickel possessed the smallest 
temprrafure coefbcienl — On the spontaneous reduction of 
the amount of carbon in steel, by M G Belloo. The 
sudden heating of a hard steel wire spiral in a vacuum gives 
a greyish metal, soft and incapable of being tempered This 
effect appears to be intimately connected with the presence 
of occluded gases, emce it is not produced if occluded 
gases are absent — On the inffuence of certain modes of 
treatment on the microscopic structure of certain nickel 
steels, by M. L^on Oulilet. Micrographic observations 
show the effects of tempering, annealing and hammering 
on nickel steels more clearly chan mechanical tests, and m 
shorter time — On the products of reduction of copper salts 
by hydroaylaminc, by M. E. PBohArd. An ammonlacal 
fiolutlon of copper sulphate Is decolorised by sulphate of 
^droxylamine, nitrogen and nitrous oxide being evolved, 
^om an ammonlacal solution of copper acetate cuprous 
acetate can be readily obtained by hydroxylamine sulphate. 
— ^The action of urea upon pyruvic add, by M. L J. Blmen. 
^On some phosphorus derivatives of benzophenone and 
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methyl-propyl-ketoncj by M, C. MArl«i The phosphorus 
compounds described were obtained by heating together 
hypophosphorous acid and various ketones — On the results 
obtained in the distillery by the application of yeasts acclima- 
tised to the volatile toxic principles present in the molasses 
from beetroot, by M. Henri Alllet. SatisFactory results 
have been obtained in practice by the use of acclimatised 
yeasts, the alcoholic fermentation taking place in a liquid 
not only containing substances detrimental to yeasts, but 
also contaminated with foreign bacteria. — Experimental 
researches on epithelial hyperplasia and on the transform- 
ation of epithelium into conjunctive tissue, by M Ed. 
nettoror. The irritation which produces on the epidermis 
the loosening of the skin gives rise to evolutive pheno- 
mena which recall very nearly those of c^rtiloge m the 
course of ossification The cells proliferate and give 
rise to new cells, which are transformed into reticular and 
vascular conjunctive tissue — The Renas of the genUs Absidia, 
by M. Paul Vulllsmin. — On ihe interpretation of the 
arrangement of the bundles in the petiole and leaf veins of 
the dicotylodons, by M Oel. — Eruptions of the secondary 
period in the Island of Crete, by M L Cav«iik. The 
eruptive rocks in Crete form a part of the strata which have 
been identified with the Upper Jurassic The eruptive rocks 
have metamurphosed the upper strata in which they are irK 
eluded, and leave absolutely untouched the more receot 
strata. — The lower Devonian in the region of KofiWAji 
(Northern Ural), by MM. Duparc, L Mruee and P ^ 
PMree- — On the faults at Poitou, between Parthenay, 
Niort and Poitiers, by M, Jules wr«laeh. 
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Royal Sociktv, at 4 30 — The Reimtance of the lone and the Mechanical 
Friction of the Solvent Prof F JCohlrnu»ch, For Mem R S '-The 
Electrical Conducuvity of SoluUan at the Freezing Point of Water 
W C, D Wheihani, F R S —A Note on a Form oiMagnetic Delecior 
for Hertzian Waves adapted for Quanriiative Work Prof J A Fleming, 
F R S —On the l*awa Governing Electric DltcliHrgrs inGa'^es at Low 
Freuurei Communicated by Prof J J. Thomson F R S W R 
Cut. — T he DilTereacial Invariants of a Surface, and their Geometric 
Signihconce Prof. A R, Forsyth, F,R S 
Royal iNBTiTUTioir, at 3 —Insect Contrivances Prof L C Miall,F R S 
SociBTV or PuBi ic Analvbtb, at 8. 

Chxhicai SociBTV, at B —The Mechanism of the Keduclion of Potassium 
Bichromate by Sulphurous Acid H Bassett —The Constitution of Pilo- 
carpine^ Pori IV ’ H A. D Joweit — Preparation and Propariirs of 
I ' 4 (or I 5)- Dimethyl Glyoxaline and I 3 Dimethyl Pyraxole H, A D 
Jowett and C E Poller —Some Analyses of“Reh,'' or the Alkaline 
Salta in Indian Usar Land E, G Hill. — ENperlmenci on the Synthesis 
of Camphoric Acid Pari III Synlhesis of Isolnuronolic Acid W H 
Perkin, Jun. , and J F'Thprpe — Canipbor-fl-thiol ! T M Lowry and 
G C Donington —Isomeric Change of Dibenzanilide iuto Uenzoyl-/?- 

r — The 


reoipcru- 


amino- and BenzoyJ>/-Rmino-benEophenone r u Ufiaitaway 
Role of Decomposition of Diaxo compounds Part 111 The Tei 
ture Coefficieni J C Cain and F Nicoli 

Linnkan bociETV, M B — On some Poince in ihc Visceral Anatomy of 
the Characinido; W S Rowniree — On the Anatomy of ihe Pig-footed 
Bandicoot Lh^ury^us ciuianatis - F G. Parsons — Further Notes on 
Lemufi Dr Elliot Smith, 

Hontobw SociBTV, ai B —Spark Fbenomena , F. H Glew 
FRIDAY, March 6 

Royal Inbtitution at 9.— Studies in l<,Rpc;i mental Phonetics; Prof 
T G McKendHck, F R S 

Grololistb’ Ae^ociation, at 81— The Pliocene Hone Bed of Concud, 
Teruel, Spain Dr A Smith Woodward, F R S —On the Zones of the 
Upper Chalk In Suffolk' A, 1 Jukes Browne 

" ‘TURDAY, March 7 


SATl. 
at 3 —Light 


Its Origin and Nature. Lord 


Royal In-^titution, 

Rnylelgh. 

MONDAY, March q 

SociBTV or Ahtr, at B — Hvlzian Wave Telegraphy in Theory and 
Pracbce Prof J A- Fleming, F.R S 

Royal Obographical Society, at B 30 —A Buried Landscape in the 
English Midlandi . Prof, W W Watts 

TU^SDA Y , March 10 

RovaL ImititutioHi at 3 —Recent Advances in Photographic Science 
Sir William Abbey, K C.B. 

Institution or Civil ENniNSBRs, at B — Receni Irrigation in the 
Puniab S Praicon •^The , IrrigatioD Wek acroas the Bhadar River, 
Kathiawar J. J. B. Banion. 

tYRONESDA Y, March 11 

SociBTV or Artb, at B.— BaiRling Lawo, Dy-Lawt and Regulations 
relating to ProteotiOB l^on' Fire, with Crlnclsmi and Saggeeiions 
T. Brice PhiUipa. 

Gbolocical SociBTV, at B.— Petrologic Ketes on Rocks from Smitbarn 
AbysiinU cotlected by Df R. Kaefdlu f Dr Catherina A Ralaln —The 
Ovecihruu TorridOnlBii 'Riolu of lh 4 liU of Ruin and the AuoeUted 
Onolasai . Alfrad Harker, RR.S. 

THURSDAY, March ia. 

Rotal RociBtt, at fso.w/'mABR/R On the Huielogv of 

UHdf Erlkl^, and the " MycoHatm ^ Hypothaela ; Prof. Mar- 

itaalFJFBra, F.H.S —A Stiidy of a Unicellular Gran Alga, oocurring in 
PotlDCfld Water, with Especial Reference to its Nllrogenoua Meinh jihni : 


Mitt H Chick.— A Comparative Study of the Grey and White Matter of 
the Motor Cell Gronpe and of the Spinal Accessory Nerve in the S^nal 
Cord of the PorpoiM iPkocatna tommumMij Dr ii Hepburn ana Dr 
D ^Vaterston.— The Oestrous Cycle and the Formation of the Corpus 
Luteum in the Sheep * F H A. Mareball —On ihe Culture of the 
Nilroio-baclerium ’ H S Fremlln — Upon ihe Immunuing Edecci of 
the IntracellulvConients of ibe Typhoia Bacillus as Obtained by the Dia* 
integration of the Organism at the Temperature of Liquid Air Dr A 
Maefadyon 

Royal Inbtitution, at 5 — Insect Conlnvances Prof. L. C. Mioll, 
F.R S. 

Institution op Electrical Bncinbbrs. at B — Dislnbuiion Losses in 
Elacinc Supply Systems A D t.oniilable and E Fawasett —A Study 
of the Phenomenon nf Reionance in Electric Circuits by she Aid of 
Oscillograms (absiract) ‘ M S. Field 

Society op Arts, at 4 30^ — The Currency Policy of India J Barr 
Robertaon 

Mathematical Socirtv, at 5 30 — On the Convergence of Certain 
Multiple Senes G H Hardy — On the Reprcsenlaiinn of a Group of 
Finite Of del aeon Irreducible Group of Linear Silbslllutiona and ihe 
Direct E^iiibliahmtnt of the Relationa between thr Group Churacier- 
I'ltics Prof W Uurnside — Approaimaie Calciilalion of the Periods of 
Vibration of n CifLulmr Plate Prof H Lamb — Mathematical Noic^ 
Dt H. F Baker 

FRIDA Y March 13. 

Koval Institution, ai g — Character Kcnding from ExiernnI Signs, 
Prof Knrl PcarHon, F R S 

Physical Sociktv, at 5 — On ihe fnlerprelmion of Milne SeUmograms 
Dr Farr — A PolrnUometor for Ihermocnuple Meanurementa ' Ur 
H A Lchfeldt —A Direct Reading PuLeiltiometcr Tor riternioeleciriL 
Woik Dr J A Harker — The Measurement of Snull Resiitlances A 
Camphell — A Resistance Comparator Dr R A Lehfeldt 

Malacoldcical Society at B,— Further Description of the Animal of 
namayantia cartnafa, Collinge I leut .Ceil H H Godwin Auileii, 
F R 5 — Note on rhe Generic Name Buliminua H f-l Woodward — 
Notes on Pleistocene Non-manne Mollusca (roin Portland Bill, and mi 
Holocene Non marine MoIlu>icn from Wilin, Durset CanibndgeNhirr and 
Folkestone R Ashmglon Bullen — On ihe Occurrence cl Nentina 
Or ntf/on^/ann, Fi^r , tn the Pleisiucene at Swanso^mb A S Kennard 
and U B Woodward 

Institution op Civil Enginkkhs, at B — Reconsiniriian of Midl'iml 
Railwa> Bridge No 37, over the the Trent ' A H J^ngton 

.^>4 / UR DAY, MaBch 14 

Royai Institution, nt 3. — Light t On|in and Nature LoiJ 
Rayleigh 
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THURSDAY, MARCH 12, 1903, 


THE UN/VERSITYINTHE MODERN STATE} 
II 

W HAT Germany thinks of the place of the uni- 
versity in a modern State can be readily gathered 
from the large and ever-increasing State endowments of 
the numerous universities in Prussia and the other con- 
stituent countries. 

The university activity of Prussia itself dates from the 
time after Jena, 1S06, when the nation was, as Sir 
Rowland Blennerhassett has told us, a bleeding and 
lacerated mass, so impoverished and shattered that 
there seemed to be little future before it. King Frederick 
William III and hid councillors, among (hem Wilhelm 
von Humboldt, founded the University of Berlin, “to 
supply the loss of territory by intellectual effort " Among 
the universal poverty, money was also found for the Uni- 
versities of Koenigsberg and Breslau, and Bonn was 
founded in 1818. Observatories and other scientiBc in- 
stitutions were not forgotten. As a result of this policy, 
earned on persistently and continuously by successive 
Ministers, aided by wise councillors, many of them the 
products of this policy, such a state of things was 
brought about that Palmerston, a typical English states- 
man, IS stated by Matthew Arnold to have defined the 
Germany of his day as a country of damned professors/' 
and so well have the damned professors done their 
work since that not long ago M. Ferdinand Lot, one of the 
most distinguished educationists of France, accorded to 
Germany “a supremacy in science comparable to the 
supremacy of England at sea ” 

The whole history of Prussia since then constitutes 
indeed a magnificent object lesson on the influence of 
brain-power on history There can be no question that 
the Prussia of to-day, the leader of a united Germany, 


with Its armed strength both for peace and war and 
craving for a wider world dominion, is the direct out- 
come of the policy of “intellectual effort" inaugurated 
in t8o6 

The most remarkable thing about the German uni- 
versities m later years is the constant addition of new 
departments, added to enable them to meet and even to 
anticipate the demands made for laboratories in which 
each scientific subject, as it has been developed, can be 
taught on Liebig's plan, that is by experiment, observ- 
ation and research. 

It IS in such State-aided institutions as these that the 
members of the German Ministry and Parliament, and 
the leading industrials are trained, while in our case, m 
consequence of the lack of funds for new buildings at 
Oxford and Cambridge, and, until not many years ago, 
the lack of other high-teaching centres, our leaders have 
had to be content with curricula extant before Galileo 
was born, the teaching being, perhaps, not so good and 
the desire to learn generally much less. 

No one will deny that the brain-power of a nation 
must, in the last resort, depend upon the higher mental 
training obtainable in that nation It is well, therefore, 
to see how we stand in this matter. 

The following tables will show what the German 
Government is doing to provide brain-puwer in Germany. 
Those who know most about our British conditions will 
sec how we are likely to fare in any competition with 
Germany in which brain-power comes in, if indeed there 
can be any important sphere of activity undertaken by 
either King, Lords or Commons in which brain-power 
ddes not come in. 

We owe the first table giving the facts relating to the 
ordinary State endowments of the twenty-two German 
universities to the kindness of Mr. Alexander Siemens, 
who was good enough to obtain through official sources 
an extract from the “ Preussische Statistik '' containing an 
article by Dr. Petersilie This deals with 1891-2, the 
Last year dealt with by the statistical bureau. 


Taiile I. — Ordinary StaU Endowment^ Year 1891-2. 


UrttvcrsiiicB 


o. Prussian Universities 
1 Berlin 
2. Bonn 

3 Breslati 

4 Gottingen ... 

5. Grcifawnld . . 

6. Halle 

7. Kiel 

8 Konigaberg . 

9. Marburg 

IQ. Munscer Academy 
11. Brannaberg Lyceum 
Fruulan Universiiies _ 
altdgethei ' 




Source^ of Income 



Kxiiendltu 

Ordinary 




PcrcciH.lire of 

Salaries of 


I'atAl In- 
come of 





' 

leALhiiifi 

Various 

Foundation 

Slate 

Other 



Stiff (ill 

Pcr8oiiaL 

Univer^iiieH 

Funds, 
Fees, Ac 

Funds 

SulirLc*. 

Foiindj- 

tion 

Fund& 

Slnl 

1 unds 

tiuiling 

AlJo« aJire) 

Expenses 

£ 

£ 





£ 

£ 

123,839 

16,782 

107.057 


14 

86 

44.504 

23.769 

56.467 

10,661 

4S,8o6 

— 

19 

81 

24,404 

8.334 

48,203 

3 p 454 

44.749 


7 

93 

21.845 

7.927 

57.363 

35.807 

36 487 

20,877 

— 

64 

36 

24,601 

10,248 

21,833 

13.974 

1 

61 

39 

14,605 

5.870 

62,880 

29.596 

33*284 

1 

47 

53 

20.791 

9.015 

37.7*2 

9.584 

28,168 

1 — 

25 


13.471 

S.682 

46.40s 

6.475 

39,930 

1 

M 

86 

17.193 

7.374 

38,872 

8.743 

30. >29 , 

1. 

22 

78 

15,068 

6,732 

12,312 

4.202 

1,046 

8,110 

34 

66 

b,ooo 

1.737 

2,040 

994 i 


5* 

49 

1. 741 

B2 

5 ®I. 9 H 

148,863 

* + 

373.098 

— 

33 

67 

206,223 

86,770 


E'tpcnsc!. 

Cunnected 

Malrrial 


£. 

55.565 

21 , 7*9 

18,430 

22,512 

15.332 

33.073 

18,618 

21,836 

17,070 

2.574 

216 

228,955 
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TablK l.^Couhnued. 





Sourcei of I ncome 

1 


Kxpenditu 


UniverBilie*. 

i 

Ordinary 

1 

1 


1 FercenuEe of i 

Salaries of 



Total Id- 

1 Foundation 




1 

Teaching 

Variouii 

Expenses 


comn oT 
Universiiies 

1 Funds, 

1 Fee*., Ac 

SiBiB 

Funds 

Olhcr 

Sources 

Founda- 

tion 

■ '1 
State j 

Staff (In- 
cluding 
LAKlging 

Personnl 

Expenses. 

1 Cunnacted 
with 
Maierlal 



1 



Funds 

Funds j 

Allowance) 



d Other than Prussian 










Universities 

£ 

£ 

£ 

L 

£ 

£ 

£ 

/ 

£ 

I. Munich . . 

451678 

13.069 

32,609 

— 

29 

; 

24,669 

10,981 

10,028 

2. Wurzburg 

36.246 

15.707 

I 20,519 

— 

43 

57 

14,099 

11,316 

10.831 

3. Erlangen 

3 L 722 

6,813 

24,909 

— 

21 

79 

' IL 591 

10,149 

9,982 

4. Leipzig 

99.373 

44.0^ 

21.439 

77.934 

— 

22 

la 

27,162 

13,669 

43.917 

28,293 

5, TubingcD , , 

5,309 

38.759 

— 

12 

88 

12,602 

3.538 

*7.798 

6. Freiburg 

25.984 

3.996 

21,893 

95 

16 

84 

13,021 

9.424 

7. Heidell^rg 

34.949 

987 

33.895 

67 

3 

97 

i6j 569 

3.541 

*4.839 

8 Giessen 

32,749 

9.530 

23.178 

41 

29 

71 

11,988 

2.358 

18,402 

9. Rostock 

16,614 

113 

16,290 

211 

2 

98 

7.72a 

795 

8.097 

10 Jena . 

— 

— 

— 

— 

— 

— 

— 

— 

— 

II. Straasburg . , 

49,750 

3.917 

45.575 

257 

8 

92 

26,300 

3.611 

19.838 

Non-Prussian Uni- 

— 









versilles altogether, 
excluding Jena 

417.133 

80,880 

335.581 

671 1 


81 

166,790 

102,808 

147.532 

Prussian Universities 
All the German 

521,911 

148,863 

373.098 

”* 

33 

67 

206,223 

86,770 

2*8.955 

Universities, ex- 
cluding Jena 

939.044 

229,743 

708,679 

1 

671 

26 

74 

371-013 

189.578 

376,487 

In the second table 

are given 

the extraordinary 

and 

1902-3, 

so far 

as it has been 

possible t 


ejipeDscs incurred in the same year, also obtained obtain them from *' Minerva, m order that the con 


froin Dr. Petersilie’s article. There have been siderable yearly increase in the endowments may b 
added the State endowments for the years 1900-1 noted. 


TahLK II — Showing Extraordinary Expenditure 1691-2, and Increase of Ordinary Endcmment since then. 


UmvcrsiLias. 

Ordinary 

Stale Endowment, 
iB0i-a 

Extraordinary 
Expenditure Pro- 
vided by ihe 
State in 

Ordinary 

State Endowment, 
1900-1 

Ordinary 

State Endowment, 

1903-3 

Increase of Ordi- 
nary Slate Endow- 
ment in 11 years 
(In ihoiuands) 

a Prussian Universities. 

1 

£ 

£ 

£ 

1 

I Berlin 

107,057 

61,714 

*30.743 

>42,155 

35 

2. Bonn . 

45.806 

9.690 

51.982 

56.091 

II 

3. Breslau 

+4.749 

38,900 

57.435 

57,435 

*3 

4. Gottingen 

20.877 

6,260 

27.403 

3o.4>4 

10 

5. Greiftwald 

*3,974 

5.762 

20,490 

23.925 

10 

6. Halle .. 

33.284 

15,919 

51,666 

54,4*9 

21 

7. Kid 

28,188 

5.690 

37.286 

41,891 

*3 

8 Kbnigsberg 

39,930 

12,350 

47.069 

50.936 

11 

9. Marburg , . 

30,129 

2,660 

36.255 

38,93> 

8 

la Munster Academy 

8,110 

300 

>4.364 

18,242 

10 

11 Braunsberg Lyceum 

994 


>,989 

2.990 

2 

PruasMO Universities; totals 

373.098 

. 159.245 

476,682 

k 5*7.439 

*44 

6 Other than Prussian Universities. 





1 

1 

I. Munich 

32.609 i 

13.932 

— 

1 


2. Wurzburg 

20.539 

375 

1 

1 


3. Erlangen , . 

24,909 

3,766 

— 



4- Leipzig 

77,934 

— 

101,989 1 

104,388 

’ 37 

5. Tubingen ... 

38,759 


49>703 

52.2J4 

*4 

& Freiburg 

21,893 

7,62s 

38.555 

30.955 

? 

7. Heldel&rg „ . , , 

33.895 

>4,771 

39,135 1 

41,225 

> 8 

8. Giessen ... 

23.178 

6,990 

37,480 1 

42,188 

1 *9 

9. Roatock 

16,290 

— 

17,812 1 


la Jena 

— 


1 

— 


El, Straasburg .. 

45,575 

1 >2.440 

49. >50 

49.862 

4 

Kon-Prusaun Univezotles ; totals. . 

335,581 

60,099 

323.814 

320,852 
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It will be seen that those responsible for the continued 
well-being of the German State are as busily employed 
in increasing the efficiency of their uniw^ersities as they 
are in adding to their navy 

In Britain, there is no concern shown by our Govern- 
ment and politicians in regard to the real sources of 
national brain-power, towards which primary instruc- 
tion, now well endowed, is but the first step. Private 
endowment is still appealed to, though our present 
unfortunate position comes from the fact that since the 
necessary introduction of science into the curriculum of 
the higher teaching, private endowment in the past has 
not been, nor in the future will it be, able to supply a 
tithe of what is really wanted 

The State, however, while it allows the universities to 
remain inefficient, as if it were a matter of indifference 
whether we fail in brain-compctition with foreign 
countries or not, does really concede the principle of 
State aid Its present contribution to our universities 
and colleges amounts to 155,600/ a year, no capital 
sum, however, is taken for buildings. 

This sum is made up of grants to — 


{a) 4, univergiLies in Scotland 
3 n England 

I ,, ,, Wales 

(^) 13 colleges in England 
3 ,, ,, Wales 

3 ,, ,, Ireland — 

Grants in aid 4,800 

Consolidated Fund , for Salaries of 
Professors and Officers, and Allow- 
ances for Scholars and Prizes 21,000 


72.000 
14.800 

4.000 

26.000 

12.000 


I college in Scotland 


25,800 

1,000 


The above tables show that the total sum given by the 
British Government for the whole of the United Kingdom 
IS less than the State endowment of one of the twenty- 
two German universities more than ten years ago 


i 455 V/?/i 4 i'/ HISTORY. 

Annals of the Kings of Assyria the Cuneiform Texts, 
with Translations, Transliterations, &c , from the 
original documents in the British Museum. Edited 
by E A. Wallis Budge, M A , Litt D , Keeper of the 
Egyptian and Assyrian Antiquities, and L W King, 
M.A., F.S A,, Assistant in the Department of Egypt- 
ian and Assyrian Antiquities. Vol. 1 Pp. Ixxv-l-391 
(Printed by order of the Trustees, 1902 ) Price 1/ 

I T is an interesting fact that practically all the 
materials which exist for the reconstruction of the 
ancient history of Mesopotamia are to be found within 
the walls of the British Museum. Neither at Paris, 
nor even at Constantinople, far less at Berlin, does 
there exist any collection of ancient Babylonian and 
Assyrian records which can for a moment be compared 
to that of the British Museum. The researches of 
British archaeologists have resulted in the transfer to 
London of the whole of the royal library of the palace 
of King Ashurbanipal (668-626 b.c.) at Nineveh; here 
the thousands of inscribed clay tablets ,.of which it was 
composed have found their permanent home, It is then 
to London that every student must turn if he wishes to 


learn the story of ancient McsiipoLainia Here are pre- 
served almost all the ancient nionuiiicnts and records 
of those mighty monarclis of Assyria and Babylon^ 
who lighten the background of the Biblical story with 
the splendour of their tontinual goings forth to war, 
and the rumour of whose glory makes so deep an im- 
pression on the hislory of Herodotus The Trustees 
of the national Museum h.we now commenced to pub- 
lish a national and official edition of all the most im- 
portant of the Assyrian historical records preserved 
under their care This edition will ton tain the original 
cuneiform texts, with their ti anslitcration, a transla- 
tion, and extremely useful footnotes and annotations 
below. 

As yet only the first volume has appeared; if we are 
to judge of those that will follow from the first we may 
indeed congratulate the Trustees on their important 
publication — one of the most important, in fact, of 
their publit aliens for many years past To say that 
Dr Budge, the Keeper of the Assyrian collections^ 
and his able assistant, Mr. L W. King (already known 
as an Assyrian historian since he edited “The Life 
and Letters of King Hammurabi of Babylon," and 
incidentally demolished the legend that a mention of 
Chedorlaomer, Tidal, and Arioch had been found on 
Assyrian tablets), have done their work well is unneces- 
sary; one does not question the results arrived at by 
the First — almost the only — authorities on the subject 
Wc ean only wonder at the perspicacity of those 
pioneers of cuncifoim research, Rawhnson, Hincks, 
Fox Talbot, George Smith (ail Englishmen), and the 
rest, who made it possible for Dr. Budge and Mr King 
to translate for us with such accuracy and verve the 
strange arrow-headed characters which march in pro- 
cession along the top of each page of their monumental 
publication Verve the translations undoubtedly have, 
and this energy of expression exists also in the originals 
whenever a triumphant war is being described 

It is in this respect that an Assyrian inscription differs 
greatly from an Egyptian ; the Egyptian is a much 
calmer and quieter recital of events in poetical form, de- 
pending for much of its effect on artificial antitheses, 
alliterations, even on puns, and so losing energy and 
truth ; the Assyrian is the pscan of a dervish, nothing 
less Let us hear Tiglath-pileser (1100 B.c.) dancing 
and singing his war-song over the bodies of his victims 

(p 49) •— 

“ With the fury of my valour a second time ap^ainst 
the land of Kummuklii I marched All their cities 1 
conquered; their spoil and their goods and their posses- 
sions I carried off; their cities I burned with fire, I 
laid waste, I destroyed. And the rest of their host, who 
in face of my terrible weapons were afraid and feared 
my mighty onslaught in battle, in order to save their 
lives, sought the strong heights of the mountains, a 
difficult region, To the heights of the lofty hills and 
to the tops of the steep mountains,' where it was not 
possible for man to tread, after them 1 went up. War, 
and fighting, and battle they waged against me, but 
1 defeated them, and the dead bodies of their warriors 
on the tops of the mountains like the Storm-god 1 cast 
down, and their blood in the valleys and on the high 
places of the mountains I caused to fiow. Their spoil, 
their goods, and their possessions frtim the strong 
heights of the mountain I brought down. The land of 
1 Kummukhi in its length and breadth I conquered, and 
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I added it to the borders of my land. Ti^lath-pileser, 
the mighty king, the snare of the disobedient, who 
overwheimeth the resistance of the wicked I With the 
exalted might of Ashur my lord against the land of 
Kharia and the wide-spread troops of the Kurt€, over 
lofty hills which no king had ever reached, Ashur, my 
lora, commanded that 1 should march. My chariots 
and my host 1 gathered together, and between the | 
mountains of Idni and Aia, a difficult region, I took my 
way. Among high mountains which were sharp 
as the point of a dagger, and which were impassable 
For my chariots, the chariots 1 left idle, and the steep 
mountains I traversed on foot. The whole of the Kurt^ 
had assembled their wide-spread troops . . . m the 

mountain with them [ fought and I defeated 

them ; the dead bodies of the warriors on the high places 
of the mountain 1 piled up in heaps, and the blood of 
their warriors in the valleys and on the heights of the 
mountains I caused to flow. . . . The people of the 

land of Adaush feared the mighty advance of my battle- 
array, and they deserted their territory and to the tops 
of the lofty mountains like birds they fled. . . 

Their fighting men on the peaks of the mountain I 
piled up in heaps, with the blood of their warriors the 
mountain of Khlrikha 1 dyed red like scarlet wool. 
Tiglath-piJeser, the burning flame, the Terrible One, 
the storm of battle (am 1) ! ” (p. 72) 

Such is an Assyrian war-chronicle Its fierce energy 
is no pretence. Kor can we wonder that this virile 
people were the masters of Western Asia in their time. 
This inscription dates to the dawn of their hegemony, 
when they were just beginning to strike the terror of 
them into the hearts of the kings of the earth. Most 
of the other inscriptions in this volume arc of the same 
type. 

“The soldiers escaped, “ says Ashur-nasir-pal (b.c. 
S85-8bo), and occupied a steep mountain; the moun- 
tain was exceeding steep, and after them I did not go 
The peak of the mountain rose like the point of an iron 
dagger, and no bird of heaven that flieth reacheth 
thereto. Like the nest of a vulture within the moun- 
tain was set their strong'hold, into which none of the 
kings my fathers had penetrated. In three days the 
warrior overcame the mountain ; his stout heart pressed 
on to battle; he climbed up on his feet, he cast down 
the mountain, he destroyed their nest, their host he 
shattered (pp, 270, 271). 

Always the same forcible and picturesque diction; 
which is well reproduced by the translator. 

But the Assyrian monarch was not only a destroyer; 
he could build up as well as cast down. 

“The palaces, the royal dwellings/’ says Tig- 
lath-pileser (p. Sfl), “ in the great cities of the pro- 
vinces of my land, which from the time 0/ my 
fathers during the course of many years had been 
deserted, and had decayed, and had fallen into 
ruins, I have rebuilt and restored. The walls of the 
cities of my land which were in ruins I have 
strengthened. The engines for watering the fields 
throughout the whole of Assyria I have repaired, and 
stores of grain in greater quantities than those of my 
fathers I fiavo .^ncreased and heaped up. . . 
Cedars and 4 kannu-trees, and allakanish-trees, in the 
countries which I have conquered, such trees the like 
of which among the kings my fathers of old time none 
had ever plantH, I tow, and in the gardens of my 

L? . ^ have planted them. And rare garden-fruits, 
wpi^^wcre not found within my land, I took, and in the 
gardens of.^syria I have caused them to Aodrish. 
Chariots and horses, that my land intfflll be 

strong, more than formerly, I have Increased and! have 
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strengthened. Unto the land of Assyria 1 have added 
land and unto her peoples, peoples.” 

These extracts will serve to give some idea of the ex- 
tremely interesting character of these “ Annals of the 
Kings of Assyria.” The present volume contains in- 
scriptions dating from the early period to the reign of 
Ashur-nasir-pal (a c 8^5-860) It is evident that many 
more volumes of the same size and scope as that which 
lies before us will have to be published before the editors 
come to the end of the rich material which lies ready to 
their hand. For Assyrian history covers another two 
centuries and a half, occupied by a continuous record 
of wars, conquests, city and palace building, &c., often 
containing information of the greatest possible use to 
the historian. 

Isolated matters of interest often crop up in the course 
of the narrative. Thus we read that Tiglath-pileser I., 
one of the first of Assyrian kings to reach the 
Mediterranean, went for a pleasure trip in a Phccnician 
ship from Arvad, and slew a mighty dolphin in the 
course of his sail. To the same king the contemporary 
monarch of Egypt, who must have been one of the im- 
mediate successors of Rameses III , of the twentieth 
dynasty, sent a crocodile as a present, and also a great 
Pagutu, whatever that may have been ; perhaps it was 
i a hippopotamus. We may wonder what condition the 
unlucky animals were in by the time they reached 
Assyria! They were evidently regarded as very re- 
markable creatures, as we can see from the care with 
which their arrival is recorded. 

The sketch of Assyrian history which precedes the 
texts is extremely well written, and gives the reader a 
very good idea of the rise of the famous kingdom on the 
Tigris 

In conclusion, we must again congratulate the 
Trustees of the British Museum on their decision lo 
undertake the publication of these important national 
treasures, and the editors, also, on the excellence of 
their 

TRUSTWORTHY REAGENTS. 

The Testing of Chemteal Reagents for Purity. By Dr. 
C. Krauch. Third Edition. Authorised translation 
by J. A. Williamson, F.C.S , and L. W. Dupr^. Pp 
350 (London Maclaren and Sons, n.d ) Price 
I2S fid net 

^ A VEAT EMPT OR is a good maxim, if a somewhat 
^ hackneyed quotation. The principle it embodies 
need not be disregarded, even by the chemist. True, 
he is a protector of the purchasing public in certain 
cases where that public cannot take care of itself ; but 
this does not absolve him from the necessity of keeping 
a watchful ‘eye upon his own purchases. On the con- 
trary, the very fact that he may be called upon, for in- 
stance, to certify to the purity of other people’s food 
makes it all the more incumbent upon him to look 
well after the purity of his own reagents. It may 
happen — and it has happened — that through insuffi- 
cient attention to the quality of his chemicals, an 
analyst may introduce into some article the Very im- 
purity which he is required to search for, or an in- 
vestigator In pure chemistry may be led to propound 
some brilliant theory which more circlUins^ect working 
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presently renders untenable. As examples in point, 
on^ need only recall the testing of foodstuffs for arsenic, 
and the alleg^cd conversion of this element into anU- 
mony. Wherefore, when the chemist buys his chemi- 
cals let him remember the legal tag above quoted, and 
not trust too implicitly to the manufacturer who sup- 
plies them. 

The book before us will help to minimise the labour 
involved in satisfying oneself on this matter. It deals 
with some hundreds of reagents used by the chemist, 
and with a few of those generally employed by the 
microscopist. As regards its plan, the substances are 
arranged in alphabetical order, beginning with acetic 
acid ” and ending with *' zinc sulphate.’^ Under each 
heading are described, very briefly, a few of the more 
prominent characters of the reagent, such as its 
formula, molecular weight, boiling point, specific 
gravity, or crystalline form Then follow, as a rule, 
a number of tests for impurities,” in which arc indi- 
cated the probable foreign substances to be met with in 
the article under examination, and the ch.iractenstic 
methods of detecting them A paragraph or two deal- 
ing with the " quantitative estimation ” of the reagent 
is added in those cases where the addition is applicable 
Following this come notes upon ” uses ” or ” uses 
and storage,” in which mention is made of the purpose 
for which the reagent is generally required, and hints 
given as to how it should be kept — e g whether pro- 
tected from light, in a cool place, under oil, and so on 
Finally the ” commercial varieties ” of the substance 
are shortly indicated 

On account of the number of articles dealt with, 
the information afforded is necessarily for the most 
part very brief, and is always concisely put. Fairly 
full descriptions, however, are given in the case of 
some of the more important reagents ' thus ten pages 
are devoted to alcohols, six to ether, and eight to hydro- 
chloric acid; whilst tables of the strengths correspond- 
ing to various values of specific gravity are appended 
to the sections dealing with such re.a gents as acetic 
acid, ammonia, alcohol, and the mineral acids Refer- 
ences, and useful ones, arc frequently given to litera- 
ture in which further information is to be found; and 
in place of the original German sources the trans- 
lators have very considerately indicated abstracts and 
papers to be found in English journals and text-books. 

All the ordinary reagents are described, and also a 
number of those less frequently used. As regards the 
inclusion of the latter, the present writer has tested 
the volume in respect of a few of the less common re- 
agents, such as the persulphates, lodeosm, and nitroso- 
/ 9 -naphthol (which latter, by the way, can be re- 
commended for the separation of cobalt from nickel), 
and finds them duly mentioned except in the case of 
the persulphate. 

The book is hardly one which calls for much criti- 
cism The value of such a work consists in its bringing 
conveniently together the chief data pertaining to the 
various substances, so far as they are criteria of purity i 
If a good selection is made, and if the information ts 
accurate, the book saves labour and fulfils its purpose. 
Judged by this standard the volume ^can be tuire- 
servedly commended. C. Simmonos. 
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OUR BOOK SHRI.F. 

Text-book of Elettrochemistry By Svante Arrhenius. 
Translated by John MiCrai* Pp xi + 344 

(London . Longmans and Co , 1902 ) Price 9J 
net. 

This work, by the chief founder of modern electro- 
chemical theory, is worthy of ri hearty welionie in its 
English form It is distinguished from other works 
on the same subject by being at once more thorough 
and more simple, the difference being specially 
apparent in the chapters dealing with potential and 
electromotive force Too often the treatment of this 
branch of the subject leaves the impression (on the 
student of chemistry at least) that a siinjiic and im- 
portant result is arrived at from no premisses in par- 
ticular by some unconvincing matncmatical hocus- 
pocus, wholly devoid of concrete meaning Prof 
Arrhenius is necessarily somewhat mathematical, 
but the physical significance of each step is so care- 
fully explained that no attentive student of physics or 
chemistry, with the most rudimentary knowledge of 
the calculus, can fail to gain a clear idea of the pro- 
cess of reasoning, and, if need be, to reproduce it with 
understanding. Whilst we have this very desirable 
treatment of theoretical matters, the practical side of 
the subject is no less satisfactorily dealt with. In 
small compass, an immense amount of w^ell-selected 
and cleariy-put information is conveyed; for example, 
ill the two pages which are devoted to the electric arc, 
the essential features of the phenomenon are given 
with a precision and conciseness infrequent in physical 
text-books The chapter on rlectroanalysis affords 
a similar instance of happy exposition Throughout 
the book, and especially where malters of recent con- 
troversy arc under discussion, there is manifested a 
temperateness of language and sobriety of judgment 
which cannot be too highly commended. 

The first two chapters of the volume give an 
account of fundamental physical and chemical con- 
ceptions, and of the older electrochemical theories. 
The next five chapters are chiefly concerned wilh 
osmotic pressure and the thermodynamical deductions 
from it, the general conditions of equilibrium, and the 
velocity of chemical actions Chapters viii -xii. are 
devoted to electrolytic dissociation and the deductions 
to be drawn from that theory In chapters xiii - 
\v., electromotive force is dealt with; and in the 
last two chapters are taken up the practical subjects 
of electroanalysis and the development of heat by 
the electric current 

The present translation has been made from the 
German edition, which is a somewhat expanded form 
of the Swedish original. The English version is well 
done, and we have to thank Dr McCrae in addition 
for an excellent index and a very useful appendix 
of references. j W 

A Manual of Indian Timbers By T. S Gamble^ 
M.A., C 1 E., F.R.S , F.L.S Pp. xxni 856 ; illus- 
trated by photographs of wood sections. New (second) 
and revised edition. (London Sampson Low, Mar- 
•toD and Co , Ltd., 1902.) 

The first edition of this important work appeared in 
i88r, giving the results of investigations maae by Sir 
Dietrich Brandis and his assistants, Messrs. Gamble and 
Smythies. It was edited by Mr. Gamble, and it con- 
tained descriptions of 906 species of Indian timbers. 
The new edition has been entirely prepared by Mr. 
Gamble , it deals with about 14^0 species, including all, 
or nearly all, really important timber-woods. The total 
number of species of trees, shrubs and climbers found in 
India and Ceylon is estimated to amount to about 5000 
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SO that there i$ room for further extension should here- 
after a third edition become necessary. 

The boolc is a very storehouse of information, and this 
'Will be realised if we state that for every important, and 
most other, species the information extends to ' — 

(1) Size and ap^rance of tree; whether evergreen 
or deciduous ; mode ol branching. 

(2) Description of bark. 

(3) Description of wood, both sapwood and heart- 
wood, with Its colour, hardness, grain, scent, the 
character of the annual rings, pores, medullary rays, &c 

(4) Distribution, rate of growth, &c , of the trees. 

(5) Weight per cubic foot of timber, transverse strength. 

(6) Sylvicultural aspect of the species 

(7) Insects injurious to the tree, and other points of 
interest. 

An admirable addition in this new edition are 96 
photographs (enlarged 3^ times) of timbers ; these were 
prepared at the forest branch of Coopers Hill College 
from a large collection of negatives, started by Mr. C. A 
Barber, now Superintendent of Botanical Survey, South 
India, when instructor in botany at the college. 

Space IS not available to enter upon a detailed account 
of toe contents of this monumental book, but attention 
may be drawn to what, in our opinion, constitutes one or 
two shortcomings India has been divided into eight regions 
for the purpose of indicating the mam classes of forest 
growth, but, unfortunately, the author decided not to 
give a map showing these, because he thinks a map, to 
he of any real use, would have to be of a rather un- 
wieldy size and would be difficult to insert. With this 
view we disagree. Considering that India comprises an 
area of about il million square miles, a map indicating 
the above-mentioned eight regions would have been exceed- 
ingly useful. On this map, the exceedingly varying rain- 
fall, which practically governs the distribution of the 
forests, might have been shown in a summary manner, 
<tr It might have been given on a separate map The 
size of these maps need not have been larger than that of 
-3. double page, and they could have been inserted with 
the greatest ease. Nor does the binding seem to us 
sufficiently strong in the case of a book of nearly 900 
pages, which will be taken about in camp by those who 
are most in need of the information given in it 
Apart from these minor matters, we may confidently 
say that the book is of immense importance in the 
•economic development of the resources of the Indian 
forests, and it should be, as the old edition has been, 
the constant companion of every Indian forest officer, 
and of oihcrs who lake an interest m the subject. 

We heartily congratulate the author on the successful 
completion of this new edition 

Phyllohiologte, nebsf Vhersicht def htologischen BlatU 
iypen von cm wnd sechzig Stphonogamenfamtlien. 
Von Prof. Dr. A. Hansgirg. Pp xiv-l-486: mit 40 
Abbild. im Text. (Leipzig : Gebr. Borntraeger, 
1903.) Price to marks 

PnoF. Hansgirc has written a big book that may 
have its use as a work of reference, but it certainly 
cannot be described as possessing an interest com- 
mensurate with its bulk. Long periods often ex- 
tend over more than half a page, and are quite un- 
broken save for the commas delimiting the in- 
numerable subordinate clauses that serve to qualify or 
define the maio idea. An effort is made to classify 
the various kinds of leaves into different biological 
groups, and then the various types of leaves met with 
in different natural orders are succefisively indicated. 
As an example of the method, the case or the cricoid 
leaf-form nia^ he cited. The type ft biiefly described, 
and then follbw^s a of plants, extending ovdr eight 
pAges, that are grouped under it. 
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In the concluding chapters a short summary of the 
main results is given, and their general bearing upon 
variation and evolution is briefly discussed. It 
IS pointed out that closely related species often are 
found to possess very different kinds of leaves, and 
this fact is related to the combined interaction of 
the environment and the inherent constitution of the 
organism. The author seems to suggest that it may 
be possible to construct a sort of phylogeny of these 
adaptations, and so to refer them back to a primitive 
leaf-form. But it may be doubted whether such specu- 
lation can really advance matters very much. We 
know too little of the former climates and of the 
extent of adaptive variation these were able to evoke, 
and the more profitable line of inquiry would seem 
to be that which is directed towards an experimental 
treatment of plants at the present day. This line of 
investigation has already proved itself to be fruitful, 
and there is reason to think that it Is by no means as 
yet worked out 

The Leptdoptera of the Hrthsh Islands A Descriptive 
Account of the FamilteSj Genera, and Species In- 
digenous to Great Britain and Ireland, their Pre- 
paratory States. Ilahtts, and Localities, By Charles 
G Barrett, FES Vol. vlii, Heterocera, Geome- 
tnna. Pp, 431. (London: Lovell Reeve and Co., 
Ltd., 1902.) 

The eighth volume of Mr. Barrett’s great work on 
the British Lepidoptera deals with upwards of 120 
species, referred to the families Acidaliidx and Laren- 
tid®, the latter being extended to Include the genus 
Eubolia and its allies, sometimes treated as a dis- 
tinct family. Consequently, this volume is devoted 
to the interesting groups of slender-bodied, broad- 
winged moths known as “Waves,” from their white 
or yellow wings, crossed by waved dark lines; and 
” Carpets,” ^om their intricate and festooned 
patterns The great genus Eupjthecia, which includes 
the smaller and darker moths called ” Pugs ” by col- 
lectors, which belongs, like the “ Carpets,” to the 
Larentida, stands over until the next volume. 

'The scope of Mr Barrett’s work is indicated by the 
title-page, and the workmanship, of which we have 
spoken fully in our notices of previous volumes, re- 
mains on the same level of uniform excellence 
The present range of each species is given very 
fully, find this, though a subordinate point, is very 
useful, not at the present moment, but as supplying 
accurate data for a future comparison of the range 
of the same species in the British Islands at different 
periods The works of Stephens, Stain ton, Meyrick, 
Barrett, and of subsequent writers will enable this 
to be done with approximate accuracy whenever it 
seems desirable to make such a comparison, which 
will be more useful, perhaps, in the case of moths 
than butterflies, for the history of British butterflies, 
unfortunately, is one of increasing restriction of range 
'and increasing rarity, ending, but too often, in utter 
extinction, Nevertheless, in the “ Additions and Cor- 
rections ” (p. 428), we read of the capture of a speci- 
men of Polyommatus Dorylas, Hubn., near Dover, 
in 1902, a butterfly which, though figured as British 
by Lewin a century ago, has never been formally 
admitted into our lists, single specimens only being 
met with on the south coast of England, at intervals 
iof many years. 

We should mention that there is a large-paper 
edition of this work, illustrated by good coloured 
plates of all the species in their various stages; but 
dt the moment of writing this is not before us. 
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The Design of Simple Roof Trusses tn Wood and Steel. 
By M A Howe, C E. Pp viii + 129 (New York : 
John Wiley and Sons; London ; Chapman and Hall, 
Ltd , 1902 ) Price 2 00 dollars 
This little book is intended to serve the purposes of 
students in mechanical and electrical eng-ineering’, who 
desire to have some knowledg^c of the methods of design 
adopted in civil cng^ineering-, and hence the examples 
chosen are two very simple forms of roof trusses 

The first two chapters give a brief outline of the 
general principles on which are based the graphical 
determination of the stresses in the various parts of a 
roof truss; then follows a carefully written chapter on 
the strength of the various materials used in roof work 
in tension, compression, cross-bonding and shear The 
author then works out in complete detail the design of 
a 60-fect-span wooden roof truss, and of a 60-fcct-span 
steel roof truss — one particularly good feature of this 
part of the book is the extreme care which has been 
shown in the explanation of the design of the various 
joints needed in such roof trusses 

There are three well-drawn plates to illustrate these 
two roofs and a series of seventeen tables, including 
a most useful set giving nionicnts of inertia, radii of 
gyration, &c., for various rolled sections commonly 
used m the struts of roof trusses 
We can recommend the book as one likely to be of 
much use to both teacher and student in classes for 
the study of Civil engineering design 

Siereotomy By A W, French, C.E , and H C Ives, 
C.E. Pp. iv ■+■ 1 15. (New York John Wiley and 
Sons; London: Chripman and Hall, Ltd, 1902) 
Price 105 . 6d 

This is another text-book for the student in civil engm- 
oenng, and treats of masonry vcork, rn.imly in arches 
and (Tomes 

The two first chapters give a brief account of the 
various stones used for building purposes, and their 
physical characteristics, and of the tools used in quarry- 
ing and cutting the blocks into their finished forms. 
The third chapter treats of plane-sided structures, such 
as bridge piers and abutments, with several practical 
examples illustrated by plates Chapter iv. deals with 
structures containing developable surfaces, and in- 
cludes a detailed treatment of the masonry arch; the 
geometry of the arch is explained, and the preparation 
of the working drawings for use by the stone mason, 
and also the methods employed in dressing th(* stones 
The oblique or skew arch, difficult both in its geometry 
and in its constructional details, is worked out in a 
separate chapter, with several fine illustrative plates. 

As Ihe twentv-tvvo plates which illustrate the text 
are drawn from actual m.isonry structures, such as 
the Worcester City Hall, the Trenton railway bridge, 
&c. , they will prove extremely useful to the student, 
more especially as there are few recent text-books which 
deal at all fully with this branch of the art of the civil ‘ 
engineer. 

Round the Horn before ihe Mast. By A Basil Lub- 
bock. Pp. X + 375 (London * John Murray, 1902 ) 
Price 8 j. net. 

These experiences of a public school man, who at San 
FrMcisco turned himself into an ordinary seaman and 
“ signed on for two pounds a month for a passage | 
round the Horn, calling at Queenstown for orders, 
either for the British Isles or Continent," will interest 
most boys. Probably few adult readers will get to the 
end of the volume, but Mr. Lubbock pan congratu- 
late himself that most boys will read all he has written 
and pronounce it " good." 
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LETTERS 10 THE EDITOR. 

[The Editor does not hold himself responsible for opinions ex- 
pressed hy his correspondents. Nuther can he undertake 
to return, or to correspond with the writers of, rejected 
inapiuscriptf intchticii for this or any other part of Nature. 
No notice is taken of anonymous communications j 

Radio-aclivily of Oidinary MatenalB. 

I should like to say a few words in answer to Prof. 
Armstrong’s letter, in which he suggests that the effects 
observed by Prof McClennani and myself ari' not due to 
radio-aclivilv, but to chemical changes at the surface of the 
substances experimented upon In speaking of the radio- 
activity of ordinary materials, I mean that they show effects 
differing only in degree from those exhibited by uranium 
and radium 1 hese effects, as observed experimentally, 
are as follows — 

(1) There is a leakage of electricity from a charged body 
m the neighbourhood. This leakage is proportional to the 
K M-F. for small E M F ’s, but for large ones independent 
of It 

(2) The effect vanes with the pressure of the air, being for 
small pressures proportional to the pressure, and for large 
pressures independent of it, when the E M F. is sufficient 

(3) The rate of leak is the same for positive electricity as 
for negative 

(4) Ihe rale of leak does net depend on the temperature. 

j[5) When other gases are substituted for air, the leak 

is nearly proportional to the density of the gas, except m 
the case of hydrogen, which gives about one-eighth the 
effect that air does 

In every one of these points there is exact agreement of 
behaviour between uranium and the ordinary materials. 
On the other hand, I am not aware that any difference 
has been brought to light, except as to the magnitude of 
the effects Until such a difference should appear, 1 think 
we may fairly, and without dogmatism, apply the maxim 
that similar effects are due to similar causes In other 
words, we in.'^y conclude that the oLlmr substances, like 
uranium, are radio-active R J Strutt 


A Case of Pseudo-mimicry 

In Campbell Island, south of New Zealand, the breeze-fly 
(Ilelophiltts campbellicus), one of the Syrphidse, so closely 
resembles a blow-lly {Calliphora cudyptt) that when, in 
1901, 1 captured n specimen of the first, which is rare, I 
thought It was the blow-fly, which is common ; and it was 
not until 1 was transferring my captures to boxes that 1 
found out my mistake 

C cudypti has the abdomen metallic bronzy green, with 
a dark thorax, and black and tawny legs. 11 camphelUcus 
fias .dso a mnlallic bronzy grern abdomen, a dark thorax, 
and black and tawny legs There is a difference in the 
stripes on the thorax, but they are obscure In size the 
two insects are the same 

Now in any other Locality this rescmblame could be pul 1 
down to mimicry. The blow-fly is common and offensive. J 
The breeze-fly is rare and feeds on flowers Everything , 
favours this explanation except that in Campbell Island 
there are no insect-eating birds and no lizards, and con- 
sequently mimicry would be useless Evidently, m this case^ ^ 
the resemblance is only a coincidence and has no meaning ; 

F W HuiroN ! 

Mu’sccim, Christchurch, N Z , January 


ActiurNTAL resemblances between insects are to be ex- 
pected The immense number of species and the necessary 
Imiitation m the variety of colours and patterns must lead 
to coincidences, as, 1 believe, was first pointed out by Mr. 
F E Beddard in his book on " Animal Coloration." The 
coincidences would, of course, be relatively more numerous 
when the patterns are simple Accidental resemyances 
being independent of locality and of an origin basi^upon 
utility, it follows that a very smaff proportion of the total 
number of cases are to be expected to occur under condltiosa 
which are the characteristic concomitants of true mimetic 
resemblance. 
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With regard to Captain Hutton’s special Instance, how- 
ever, there appear to be certain points which require con- 
sideration before pcceptlngr the conclusion that the resem- 
blance 13 merely a coincidence possible coexistence 

of the two species in other localities where the resemblance 
has a meaning , (3) the possible change of conditions in the 
struggle for life in the locality itself, (3) our possibly im- 
perfect knowledge of the struggle which is waged there 
now. Furthermore, a careTul comparison between both 
forms and their raspective allies — a comparison which takes 
account of geographical distribution as well as of superficial 
appearanoe^would certainly throw light upon the origin 
of their present' appearance, and probably upon the mean- 
te of the likeness which they bear to each other, 
t Whed Ideations such as these have been answered so as 
bo leavb no doubt about the accidental nature of the resem- 
blance, ft will be necessary to ascertain whether the 
" offensive " qualities of the blow-fly are any defence against 
4 t|Met^eatlng animals. If they are not, the resemblance 
evdoM vtlll lack an essential characteristic of (rue mimehc 
Bfc d U M tS . E. B. PduLTON. 

Oxford, March 6. 


Area of Triangle In Terma of Sides. 

As the changes which are being introduced, in accord- 
ance with Prof. Perry’s suggestions, into geometrical teach- 
ing are giving a stimulus to the production of text-boolfs 
of practical geometry and mensuration, the present is a 
good time to point out a more direct proof of the formula 
for the area of a triangle in terms of its sides than that 
usually given. 

From the centres of the inscribed and one escribed circlr, 
drop perpendiculars on the sides or their productions Also 
join these centres to the corners A, B, C 

We have then, by Himilar trianglesp 

, whence rra = (r - A)(r - r). 

fa f — a 

The area of the triangle ABC is equal to rj, and also to 
ra(s-a) ; and therefore to (s/jrrnxCj - a)\ that is to 

11 Leopold Road, Ealing. J. D. Evbrbtt. 


LEONARDO DA VINCI AS A HYDRAULIC 
ENGINEER, 

I K the December number of the Bulletin of the 
French Society for the Encouragement of National 
Industry! is ari article by M. M. A. Ronna on 
Leonardo da Vinci, in his capacity of hydraulic en- 
gineer; with exjtracts from his works and several 
re^oductions of sketches of the numerous mechanical 
contrivances he invented for 'saving labour, for 
measuring the discharge of watdTi for lock gates and 
other hydraulic appliances. 

Leonardo da Vinci, who was bofn in Italy in 1452, 
has grenerally been recognised as one of the most 
Illustrious painters of the world, being classed as an 
artist with Raphael and Michael Angelo. His most 
celebrated work was the fresco representing the Last 
$Upper, which was paintbd in his middle life. He 
was also the author of a treatise on painting, which 
was published In several different languages. His 
gifts as sculptor, musician and poet are less known; 
and It may be a surprise to many to be told that 
Leonardo da Vinci was by profession an engineer, 
engaged principally in designing and carrying out 
works for the construction of canals, the drain- 
age and reclamation of marshes, dUd pimitar work 
in Italy; and |n his later life In France, to which 
country he; was invited by Francis 1 . to advise 
fs to hydraulic works there. He held the appoint- 
ment 01 engineer and director of works in Lom- 

Oe la SoiiM tC Em^ura^mtnt pour VInduxirit NaU^maU, 
DsCuiba, 1909 (Parii . PublnbMl by iht Saeleiy.) 
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bardy and Tuscany, and also acted as chief engineer 
in the army of the Pope. In addition to his executive 
Work, he thoroughly investigated the laws relating to 
the movement of water and hydraulics generally, and 
anticipated many of the theories for which credit is 



generally given to men of science who lived very many 
years later. He appears to have grasped a knowledge of 
the action of gravity more especially in its relation 
to the movement of liquids, and states his inability 



T\ 1 Fig a. 


to furnish to the human mind a scientific proof of 
its existence, as he considered that, in common with 
magnetism and other phenomcha, it was one of the 
secrets of Nature. Hallain, in his introduction to the 
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Literature of Europe/* referring- to Leonardo, says 
the discoveries which made the names of Galileo, 
Kepler, Castelli and others famous, the system of Coper- 
nicus. the very theories of recent geologists, were 
anticipated by da Vinci within the compass of a 
few pages, not perhaps In the most precise language, 
or in the most conclusive reasoning, but so as to 
strike in with something like the awe of preter- 
natural knowledge. 

Leonardo da Vinci in his writings deals with and 
explains the formation of ram drops, the capillary 
action of liquids, the equal pressure of water in closed 
vessels, anticipating the application of this principle 
as carried out nearly three centuries later by 
Bramah in his hydraulic press. The theory of the 
motion of waves in water is fully dealt with. The 
illustration he gives of a field of corn under the in- 
Huence of the wind when a wave motion traverses 
the field without the stalks moving, to show the 
action of the water in similar circumstances, has 
been often used since, and was adopted by Scott 
Russell in his report to the British Association on 
waves in 1836. 

Leonardo da Vinci appears to have devoted much 
attention to the use of mechanical appliances for 
saving labour in the excavation and removal of earth 
in the various canals that he was engaged in con- 
structing. He was the first engineer to adopt the 
use of w^irs and locks for overcoming the varying 
levels of the country through which his canals were 
carried. A sketch of a pair of lock-gates (Fig i), as 
used oil the canal from Ticino to Milan, called the 
" Naviglio Grande,” as given in his “Codice Atlan- 
tico,” is here reproduced Gates of almost similar 
design may still be seen on many of the older canal«i 
of this country, where locks were not made use of 
until 1566 As specimens of the sketches of 
mechanical contrivances given in his treatise, the 
illustration of machinery for raising heavy weights 
fFig 2) bears a strong resemblance to appliances to be 
found amongst contractors' plant of the present day 

The theories set out by Leonardo da Vinci, and 
his laws for regulating the flow of water in open 
channels as derived from his own practice and obser- 
vation, for ascertaining the velocity of discharge due 
to the balance of forces established between gravity 
and friction, as to the effect of the junction of two 
waterways, and the velocity of movement of water 
as affected by the form of the channel and the depth 
of the water, anticipated by fully a century the works 
of Gugliemini, of Paul Frisi and Castelli, to whom, 
generally, has been given the credit of first deter- 
mining the problems of hydrology. 


THE PHYS/OLOCiCi 4 L LABORATORY OF 
THE UNIVERSITY OF LONDON, 

I T was the fear of some of those most interested in 
the renaissance of the University of London that 
the good effects of the transfer from Burlington 
House to the Imperial Institute would not become 
apparent until many years had elapsed. As 
scientific research is more and more takinj^ its proper 
place as the highest duty that a university can per- 
Torm, it is very gratifying to learn that the University 
of London has seized a favourable opportunity, and 
utilised its enlarged premises to this end Even 
though this laudable endeavour must be at present 
regaled in the light of a preliminary experiment not 
yet Included in any authorised programme, the 
phy^ological laboratory tentatively initiated by the 
University appears to be admirably*^ adapted for the 
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purposes to which it is applied, namely, for lectures 
on advanced physiology and for physiological research- 
But its chief value is as a concrete object-lesson of 
what the well-wishers of education in this country de- 
sire to see promoted by the University of London, 
and we are inclined to add, with bated breath, fed 
from the national exchequer A municipal body may 
be expected to realise the importance of technical 
science, and to pay for its establishment. But it re- 



Itu, t Kouni No 17 (The Letmre Room) 


quires outlook Lowardfn a wider horizon to realise that 
apparently useless knowledge is in reality knowledge 
of which the reward is to be received by future 
generations. 

The habitation of this infant laboratory at present 
comprises the top floor of one side of the main building. 
A long corridor extends throughout its whole length, 
and the various rooms open from this right and left 
The first, counting from the entrance, is the work- 
shop, where a 1 h p dynamo provides power for 



FiC. 9 ^Rewm Ko. 19 (GaiMral Lsboralory) 


the various tools used in constructing the smaller 
apparatus required from tio^e to time. Next is the 
lecture theatre, with seats for eighty students. Ar- 
ranged for lectures in advanced physiology, this ac- 
commodation has so far proved sufficient; the average 
attendance has been about thirty, and as no attempt 
has been made to give merely popular demonstrations, 
and as only students are invited who already possess 
some knowledge of the subject, these nurnbers are very 
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encourag'ing’. The rooms devoted to research are 
five in number. That next the lecture theatre, with 
furnaces and a fume chamber, is the chemical room, 
and contains in addition the apparatus used by the 
British Medical Chloroform Committee in its deter- 
minations. No. 19, with two dark rooms attached, is 
the general laboratory. This is the largest room on 
the landing; the centre is used for general purposes 
and the far end is half-shaded, and serves for galvano- 
meters with the attendant apparatus. Two complete 
tables are furpished, one with a dark room for photo- 
graphy, and both are at present occupied. 

On the opposite side of the long corridor are rooms 
aoA, 2 ob, and 21. The two former are fitted up for 
experiments on the circulation. No. ai is the private 
room of the lecturer in charge; it is also used for 
research in experimental psychology ; another galvano- 
meter with resistances, &c., for the lecturer’s use 
stands at one side Two small rooms are available 
here, either as dark rooms or for other purposes. 

The total laboratory accommodation for research 
is arranged for a maximum number of ten workers, 
it being considered that this was what might be 
reasonably expected, as quality Is infinitely more im- 
portant in work of this kind than quantity. The pre- 
sent workers are seven in number. 

Several papers communicated to the Royal Socwty 
and other learned bodies testify to the activity of the 
place, and we shall expect, with some curiosity, a re- 
port on its first year of work. The University 
authorised the occupation of the laboratory in 
Februaiy last, and there does not appear to have been 
much time lost in getting to work. 


PROF. WILLIAM HARKNESS. 

B y the lamented death of Prof Harkness, America 
loses one of the most devoted of her scientific 
workers, and the staff of the Washington Observatory 
one who has laboured strenuously to bring its reputa- 
tion to the high level it at present enjoys. It is true 
that his official connection with that institution has 
recently ceased, bul his abiding interest in its future | 
welfare did ifot end with his enforced retirement. In 
the few words of farewell in which he announced his 
approaching resignation, he still evidenced his interest 
in the Observatory he had served so long and so faith- 
fully, and in a spirit of true loyalty to practical astro- 
nomical science, he indicated the direction in which he 
considered the equipment deficient and the lines on 
which further extension should proceed. 

In 186a we first find his name mentioned as an 
assistant, working with the mural circle and prime 
Vertical Instrument at a . time when Prof. Hu&ard, 
whoso name recalls another and a different sphwe of 
scientific activity, had the control of those instruments, 
and determined the direction in which they should be 
employed. In the following year Prof. Hubbard died, 
and the new assistant was elected to the pro^essor^ate, ^ 
but remained in charge Of the same apparatus. From 
this time onward, the history of Prof. Harkness is 
written in the Annals of the Observatory, and in its 
activity and_ its .development h® found ample occupa- 
tion, as^ in its increasing reputation and influence he 
found His reward- There is no need to go oVer in detail 
the various works in which hO Was engaged/ whether 
as an ' accurate dr' painstaking observer, or as ohe 
shigularly capable in the managtemcffit and arradga- [ 
'mettt of large’ bieoes of' laborioQs, atld pefhaps urt- 
Inteilestiiig, work. Let his work on the iMUOtidn of 
the observatlbns of Gillies’ zones, oir htfe perhabs* cfh- j 
thank fuh task lit r^ucing the obserVAtiohfi'Of tfeth- 
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sits of Venus in 1874 and 1882 speak for his patience 
and energy. Just as little need we refer to his various 
determinations of differences of longitude, or of his par- 
ticipation in the observations of solar eclipses and their 
subsequent discussion ; it is sufficient to say that no 
astronomical inquiry, that occasionally in the course 
of long years falls to the lot of an observatory assistant 
of the highest class, passed without his contribution 
to its success, or his suggestion for its improvement. 
Finally, we find him occupying the position of astro- 
nomical director of the Observatory and superintendent 
of the Nautical Almanac, a twofold task which must 
have taxed his activity, but it cannot be said that he 
w'as found wanting in either capacity. 

Perhaps he will be best remembered, as he is best 
known, 1 ^ his work on the Solar Parallax and its 
Related Constants,” though we should doubt if he 
would consider it as his oest contribution to astro- 
nomical inquiry, In it he undertook the difficult, 
perhaps im^ssible, task, to assign a relative degree 
of accuracy to observations differing in character, in 
principle and in design, and to deduce from the multi- 
farious evidence a precise value of the solar parallax, 
in which each of the different processed contributes its 
just share to the final result. But the extent and com- 
pleteness of the inquiry constitute it a valuable his- 
torical record. His theoretical writings and his 
mechanical ethos each call for a word of remark. As 
evidence of the former, we may refer to his paper on 
the ” Colour Correction of Achromatic Telescopes,” 
and of the latter to the share he took in the transfer of 
the old observatory to its new site, to his remodelling of 
instruments, and, in particular, to his invention of the 
spherometer-calliper, which, we believe, was used 
with success in the testing of the instruments em- 
ployed in the transit of Venus expeditions In him 
astronomy loses one who has spent himself without 
stint in her service, and his colleagues, to whom we 
oflfer our respectful sympathy, a sincere Mend and an 
able director. W E. P. 


NOTES. 

The council of the British Association has unanimously 
nominated the Right Hon. Arthur James Balfour, F R S , 
to the office of president for the Cambridge meeting in 1904. 
It has also been agreed to recommend to the Association 
the acceptance of the invitation to South Africa for the year 
1905. 

Major P A MacMahon, F R S., has been elected a 
member of the Athensum Club under the rule which em- 
powers the annual election by the committee of nine persons 
“ of distinguished eminence in science, literature, the arts, 
or for public services " 

The death is announced of M. Gaston Paris, distinguished 
by hiB critical contributions to phiiologlcal science. M. 
Gaston Paris was a member of the French Academy, and 
head of the College de France 

The death is announced of Dr. H^noeque, assistant 
director of the laboratory of biological physics in the College 
de France. 

The pfficers elected by the French Physical Society for 
the current year are as follows ; — Vice-president, Prof. 
D’Arsonval,- secretary, M. Abraham; vice-secretary, 
prof. Jules Lemoine; treasurer, M. de la Touanne. The 
president (M. H. PoincarA) announced that the Society has 
received aft AnenydioUs donatloq of 300a frands. 

'A the Journal 4^5 Savants commences with 

the present year.' It will In future be under the control of 
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an ftditorial committee, consisting of a representative of 
the Academic Fran^aise , M Leopold Delisle, repre- 
senting the Academic des Inscriptions et Belles Lettres , 
M Berthelot, representing the Acaddmio dos Sciences , M. 
Jules Guiffrey, representing the Acad^mie des Beaux Arts; 
and M R. Dareste, representing the Acad 4 mie des Sciences 
Morales et Politiques. M Henri Dehtfrain is secretary of 
the committee. 

Mount Vesuvius is reported to be m a state of eruption 
and to be ejecting scon® and incandescent masses which 
explode. 

Mr. T H. Holland has been appointed director of the 
Geological Survey of India, in succession to Mr. C. L 
Gnesbach, who has retired. 

A SEVERE and prolonged earthquake is reported to have 
occurred in the island of Dominica on March 7 An earth- 
quake shock has also been felt at Aquila, sixty miles north- 
east of Rome 

A Reuter's despatch from Mexico announces another 
eruption of the volcano Colima on the morning of March 6, 
this being the most violent >et recorded. The eruption was 
accompanied by showers of ash, dense clouds darkened the 
sky, and there were deep subterranean roars Shocks of 
earthquake were felt at intervals along the west coast It 
IS reported that ashes have fallen m great quantities at 
Uruapan. a hundred miles distant 

A Reuter's message reports that earthquake shocks wore 
felt In the Saxon district of Vogtland and the Erzgebirge 
on March ^ and March 6 At Graslitz, some twenty miles 
lo the west of Karlsbad, the inhabitants left their houses 
and passed the night in the streets The tremors were fell 
as far as Plauen, Reichenbach and Zwickau, situated within 
a radius of twenty-five lo thirty miles to the north of Gras- 
iitz At Unter-Sachsenberg, m the Zwickau district, the 
houses trembled for several seconds Great excitement pre- 
\ ailed at Karlsbad and Asch, where shocks were also 
experienced, although they were of a less violent character 

On March 4 Dr M W Travers gave a lecture before the 
University College Chemical and Physical Society on " The 
Attainment of Low Temperatures ” An account of the 
various methods of liquefying gases was given The 
simplest case of all, where a gas such as sulphur dioxide 
can be liquefied by the application of pressure alone, was 
first experimentally shown. Those cases in which intense 
cold as well as pressure is needed were next considered , of 
the methods used in such cases ihe principle of adiabatic 
expanaion as used by Olszewski to liquefy oxygen and 
hydrogen was explained and experimentally demonstrated. 
By this means, however, very little more than a mist of 
liquefied gaS can be obtained The regenerative cooling pro- 
cess first successfully applied by Hampson m England and 
LindA in Germany was then described, and a brief account 
was given of its application to the liquefaction of hydrogen 
by the lecturer. Dr Travers also described in detail 
his latest form of hydrogen liquefiei^ in which the regener- 
ative cooling IS practically perfect, and the escaping 
hydrogen la only one or two degrees below the air tempera- 
ture, During the lecture the solidification of hydrogen was 
repeated, and a spectrum tube was filled with helium and 
neon by aolldlfylng everything but helium and neon frzmi ^ 
a sample o# air by means of liquid hydrogen. 

1m betNnber last aev^ral gentlemen engaged in various 
dep^itmanti of Selentific work in Newcastle-upon-Tyne met' 
to oontlddr the possibility of enabling local wwkers In Scieace, 
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to meet together in a less forin.il manner than is possible 
at the ordinary meetings ol the various scientific and 
technical societies, and resolved lo establish a club to 
serve as a social meeting place for men interested, pro- 
fessionally or otherwise, in scientific work " Such a club 
has now been established under the name of “ 'Ihe Northern 
Scientific Club " , a club room has been engaged, and in- 
formal meetings are held every Saturday evening At the 
first annual meeting the Hon C A Parsons, F R S , was 
elected president, Mr F T Marshall chairman of com- 
mittee, and Messrs. F. C Garrett and T Hanning hon 
secretaries Nothing but good can result from such a 
mingling of the professor and the works manager, and 
from the bringing into more friendly relationship men 
connected with different branches of science 'Ihe new club 
should become an important and useful institution in New- 
castle 

The Agricultural Organisation Society has arranged a 
conference on agricultural cooperation to be held at Uni- 
I versity College, Reading, on Saturday, March 21, under 
the preaidenry of the Lord I-iculenant of Berks, Mr, J 
Herbert Benyon. 

A MEETING m commemoration of the tercentenary of the 
reign of Queen Elizabeth will be held at the Royal Geo- 
graphical Society pn March 23 Addresses will be delivered 
by the president, Sir Clements Markham, K C 13 ., Mr 
hJdmund Gosse (Raleigh), Mr Julian Corbett (Drake), 
Prof. Silvanus P Thompson, F R S (William Gilbert and 
terrestrial magnetism), and others 'Ihere will also be an 
Elizabethan exhibition of portraits, globes, maps, atlases, 
instruments, navigation books and various relics 

A Reuter message from Brisbane, dated March 10, states 
that d disastrous storm has visited Townsville The damage 
done by the storm is estimated at 200,000! The (own is 
practically wrecked 

The Postmaster-General has appointed the following 
delegates to represent this country at the International 
Telegraph Conference lo be held in London at the end of 
May — Mr J C Lamb, CD, C M G , Mr John Ardron, 
Mr P Benton, R J Mackay, and Mr F W. Home 

'The Post Office authunties have agreed to connect the 
Marconi wireless telegraph station at Poldhu, Cornwall, 
with the Post Office station at Falmouth Though this 
will facilitate the transmission of cthergranis, it represents 
|[)ut a slight concession to the requirements of Mr Marconi, 
Inasmuch as the Marconi messages will, at Falmouth, 
have to take their turn with ordinary messages, which, in 
the case of commercial coniinumcations, might result in 
serious delay The company has for some lime past been 
urging the Department to grunt it the same facilities 
which other cable companies enj'oy — viz that a cable may 
be handed in at any post offiie and transmitted by the 
Marconi system at an ini lusivc charge, and negotiations 
With this object are still proceeding 

The use of wireless telegraphy for communication between 
lightships and lighthouses and the shore was referred to at 
the annual meeting of the Royal National Lifeboat Institu- 
tion on March 5 by Lord Charles Beresford. Mr. Gerald 
Balfour, M P., in his remarks upon the matter, said it 
naturally took time to deal with the question of the adoption 
of wireless telegraphy, owing to the fact of private and 
bcher Interests being involved, but he assured the meeting 
that the question was receiving the careful attention of the 
Board of Trade, and he hoped it would not be long before 
puch communication as that suggested by Lord Charles 
Beresford would be effected. 
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Spbakino at the Chambers of Commerce conference on 
March 5, Mr. Marconi said wireless telegraphy had now, 
he thought, reached a stage In which it could be satisfac- 
torily employed for communications between lightships, 
lighthouses and the shore. In England at present there is 
no lighthouse connected with the land by this system, bdt 
instances Outside England where such communications have 
been established and have performed useful service can be 
quoted In England the system was once tried between 
the East Goodwin lightship and the shore, and Mr Marconi 
said he believed it was in the records of Trinity House that 
It worked satisfactorily. As to the cost, pp to twenty or 
thirty miles, or even a greater distance, this would amount 
to from 300/. to 400I Cables, he pointed out, cost at least 
aool. per mile 

The New York Central Railway has, the Westminster 
Gazette announces, made arrangements with the American 
Deforreet Wireless Telegraph Company to mstal its appa- 
ratus on the twenty-hour express from New York to Chicago. 
The installation is to be complete by April 1. It will be 
run for two months as an experiment, and if successful the 
plan will be permanently adopted 

By the joint efforts of the Middlesex Field Club and the 
Selborne Society, a cominiltce has been formed with the 
view of organising a Home Counties Nature-Study Ex- 
hibition, to be held in London during the coming summer 

An international exhibition is to be held at Limoges from 
May to September this year. The exhibits will be com- 
prised under the heads of education, the liberal arts, general 
mechanics, electricity, civil engineering, agriculture, horti- 
culture, forestry, metallurgy, social economics, hygiene, ^ 
special applications of medicated alcohol to motive power, 
lighting and warming, and other departments. 

On Tuesday next, March 17, Sir Robert Ball will com- 
mence a course of three lectures at the Royal Institution on 
" Great Problems in Astronomy ” The Friday evening 
discourse on March 20 will be delivered by Prof. E. A. 
Schafer, on the ‘ Paths of Volition ", on March 27 by Prof. 
Herdman, On the " Pearl Fisheries of Ceylon ”, and on 
April 3 by Lord Rayleigh, on " Drops and Surface Tension.” 

A LETTER received by Sir Alfred Jones, chairman of the 
Liverpool School of Tropical Medicine, from Prince d'Aren- 

president of the Suez Canal Company, informs him 
that the Camp^nie du Canal de Suez is anxious to asstjl^ 
in the work that the Liverpool School is carrying on in West 
Africa, and has accordingly resolved to subscribe 50!. ster- 
ling to the school. 

The ofliciala of the Sanitary Department of the Egyptian 
Government, into whose hands the expenditure of the recent 
gift of 40,oooZ. entrusted to Lord Cromer and his successors 
in office by Sir Ernest Cassel for the relief of ophlhalmi^ 
and eye diseases has virtually passed, have decided to em- 
ploy It in establishing a " travelling dispensary " In the 
form of a tent, to suffice for all purposes of operation and 
treatment, and to work solely in the provinces. 

In the House of Commons on March 4, In reply to a 
question as to the course the Government proposed to take 
on the expiration of the present Vaccination Act, and 
whether legislation would be proposed this Session tp;^ 
make revaccination generally compulsory, Mr. Balfour 
stated that it is proposed to renew the existing Act for 
this year, and to defer any further legislAtlpD on the subject 
Co a future Session, 
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The council of the Zoological Society of London has just 
sold to an American purchaser the Society's African elephant 
‘“Jingo,” we believe on account of periodical outbreaks of 
^temper, which rendered him dangerous and practically un- 
manageable. " Jingo ” was purchased by the Society in 
July, 188a, at which date he stood 4 feet 2 inches in height 
and weighed 788 lb, He was then believed to be aboul 
three or four years old. At the time of his departure he 
was considered to be the largest elephant ever kept in cap- 
tivity. 

It is reported by Reuter that at the Ministry of Foreign 
Affairs In St. Petersburg a Russian committee is being 
created for histoncaJ, archsological, linguistic and ethno- 
graphic research in Central and East Asia. The regula- 
tions applying to the committee allow all men of science 
without distinction of nationality to take part in the labours 
of the committee The president and delegates of the 
foreign committee of the International Association for Re- 
search in north-east Asia will have the right to attend the 
sittings of the Russian committee at St Petersburg 

The Viceroy has decided, it is announced in the Pitincer 
Mail, to devote the donation of 20,000! from Mr. Henry 
Phipps to two objects, a laboratory for agricultural research, 
to be called the Phipps Laboratory, which will probably 
be situated at Dehra Dun, and the provision of a second 
institute in the south of India similar to that at Kasauli, 
which has already conferred such immense benefits upon 
Europeans and natives alike by saving them from hydro- 
phobia. The donation will be devoted to the requisite build- 
ings, while the site will in both cases be provided by Govern- 
ment, which Will also in the first case contribute to and in 
the second undertake the cost of maintaining the institution. 

The ilf/ienacttm announces the death of Ritter von 
Scherzer, the Austrian explorer, who from 1853 to 1855, in 
company with the' naturalist Moritz Wagner, carried out 
extensive scientific exploration in Northern and Central 
America. In 1857 he was appointed chief scientific adviser 
to the famous expedition of the Novara, the results of which 
were published in the volumes of the ” Voyage of the 
Austrian Frigate NoTiara Round the World,” which has 
appeared in many editions since its first isi^ue in 1861-2, and 
has been translated into English. 

The following countries took part in the international 
balloon ascents on the morning of January 9 — France, 
Germany, Austria, Spain, Russia and the United States 
(Blue Hill) At Ittevllle, the new balloon station estab- 
lished by M Teisscrenc de Bort, twenty-five miles south of 
Paris, the lowest temperature, —65*2 C., was at a height 
of 10,650 metres, temperature on the ground 5° i , an in- 
version, 9°'3, occurred at 520 metres. At Strassburg a 
temperature of —63° 1 was registered at 10,600 metres, 
temperature at starting 1° 5 , inversion 9° 5 at 500 metres. 
At Berlin the minimum temperature was — 5o°o at 11,400 
metres, temperature on the ground 5° fe, inversion 6® 3 at 
537 metres At Vienna the readings were . on the ground 
i°o, -io“o at 4090 metres, -60° o at 10,230 metres. 
Ascents in manned bahoons were made at Munich, Berlin, 
Vienna and Guadalajara. An area of high .barometric 
pressure lay over the south-east of the Continent , the ascents 
from Itteville and Strassburg appear to have been made 
under the influence of a depression lying to the westward 

A Blue-book has been issued containing the report of the 
Departmental Committee appointed to prepare a draft of 
the regulations to be made in pursuance of Section vu. 
of the Cremation Act, 1903. The objection which has 
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alvvays been urg^ed against ri’ernation is that it might render 
the detection of crime impossible, as all evidence is neces- 
sarily destroyed by the process To obviate this as far as 
possible, It IS recommended that no iremation should be 
allowed to take place unless the cause of death can be 
definitely certified by the medical attendant, who is required 
to fill up an exhaustive certificate, which has to be submitted 
to, and must be approved by, a medical referee, unless an 
autopsy has been performed by an expert pathologist 
appointed for the purpose, or an inquest has been held. 

The applications of electricity in the treatment of disease 
are now being carefully studied, and almost every hospital 
has its X-ray department. Introduced originally for diag- 
nostic and localising purposes, Rontgen rays have been found 
to possess properties which may in the future revolutionise 
the treatment of certain diseases Carelessly applied, the 
rays may set up considerable inflammation of the skin 
exposed to their action, while lupus and malignant growths 
may be considerably benefited, or even be cured, by a 
number of exposures to these remarkable emanations The 
rays seem to possess a selective aition, desiroying dis- 
eased tissues and bringing about reparative action, but 
leaving the healthy ones untout hed In ca*;^^ of cancer 
hopeful results have been oblained , the irralmcnt is pain- 
less, and it seems to relieve pain and to inhibit the progress*, 
of the disease. The mode of action of Rontgen rays is 
doubtful , by some it is supposed (n be a bactericidal one, 
but more probably an inflammatorv reaction is set up lead- 
ing to phagocytosis and leucocy tosis, whereby the wandering 
“ scavenger ” cells of the body accumulate, attack and de- 
stroy the morbid tissues 

A PAMPHLET has been received urging the adoption of Mr. 

J Jackson’s “ System of Upright Penmanship.” There can 
be no doubt that sloped writing necessitates a strained and 
asymmetrical posture, and has contributed to the produition 
of countless cases of lateral curvature of the spine and of 
eye-strain, while upright writing is compatible with a 
natural and health} posture This fact alone constitutes a 
Buflllcient, and, indeed, urgent, reason for the teaching in 
all Schools of upright in place of the old-fashioned sloped 
writing. But it seems that some of the udvoialcs of upright 
writing claim as one of its principal advantages the fact 
that It can be easily executed with the left hand They 
propose to form an association to promote the teaching of 
upright writing with both hands, believing that the child 
taught to write equally well with both hands will easily 
acquire left-handed skill in all other manipulations This 
belief is probably well founded, but there are at present no 
suffictent grounds for the assumption that a child's mental 
develbpment will be aided by the training of his left equally 
with his right hand 1 he balance of probability seems to be 
against it. It is further proposed to teach children to write 
different matter simultaneously with the two hands, a feat 
which appears to have been accomplished in one or two 
instances. If this proposal should be carried into practictf^ 
the results should be of great Interest to psychologists, but 
the process may be prejudicial to the development of strong 
and sane personalities by the subjects of the experiment 

Two ” meters ” for testing the penetrating power of 
Rdntgen ray tubes have been described by Dr B. Waller* 
In the Fortschrtite au/ detn Gebiete der Rbnigenstrahlen, 

Prop. B, Srbsnbwsky sends us some interesting ged^« 
metrical constructions for the curvature of an air current 
In the presence of a vortex or cyclone, published In the 
Bulletin of the St Petersburg Academy.'* ^ 

NO. 1741. VOL. 67] 


'' the Transactions of the Scotch Institution of Engineer, 

and Shipbuilders, Mr C. A Matthey investigates the effect 
of the inertia of the connecting rod in communicating vibra- 
tion to an engine, and discusses the possibility of so 
balancing the engine as to remove the vibration entirely 

In connection with an epidemic disease discovered among 
the eels of the ponds at Orbetello, a new bacillus has been 
discovered by Dr F. Inghilleri, whose investigations are 
published in the Atti dei Lincei, 'Ihe disease in question 
is known as the " red plague,” and the author considers it 
undesirable that eels so attacked should be used for food 

Thu second part of M Lucien Poincare’s annual review 
of progress in physics is contained in the Revue i;^nf*ralc des 
Sciences for January 30 It deals with oplus, magnelism 
and electricity, mechanics, including acoustics, rinsluity 
and gravitation , thermodynamics, including the pha^e law, 
and low-temperature researches 

Prof Lussana and Dr. Carnazzi discuss in the Suovo 
Cimenio the effect of interposing a solid dielectric body on 
the length of the electric spark-discharge in air, anu in 
particular the remarkable fact that, by placing the body 
close to the anode, the length of the spark may be consider- 
ably increased 

Proi-s Lummer and Pringsiieim propose in the Benchte 
of the German Physical Society a scale of temperature 
based on the theory of radiation which possesses many of 
the advantages of the absolute scale, but has the further 
advantage of being better adapted to the pracliial measure- 
ment of high temperatures 

In connection with the calculation of the self-induction of 
a ring of rectangular section. Prof Garbasso (Turin) has 
communicated to the Nuovo Cimento a demonstration that 
the assumption that the current is uniformly distributed 
across the section of the ring leads only to an error of the 
order of 5 per cent 

Prof Augusto Rigiii has comniunicaled to the Bologna 
Academy (1902) some researches on the acoustical phenomena 
presented by the discharges of condensers The sounds were 
obtained when the charge took place in a vacuum lube or 
through a flame, and Ihe phenomena presented several 
points of difference from the effects observed by Duddell in 
the case of the electric arc 

From Signor Ricc6’s report in the AtU dei Lmcet, we 
gather that the work connected with the photographic 
survey of the heavens is making substantial progress at the 
Observatory of Catania During the year 533 photographs 
have been taken, and 31,200 measurements of stars have 
been made on 170 plates In addition, the catalogue of 
stars of reference has been continued, and a number of 
redeterminalions have been made and referred to the year 
1900. 

From a generalisation of Carnot's cycle, Mr. Sanford 
A Moss, writing in the Physical Review, gives a proof that 
In a gas engine where the working substance may be re- 
garded as a perfect gao, the efficiency is the same as for a 
Carnot engine, with the same range of compression 
temperatu res 

Some observations on the heat produced when powders 
are welted have been published in the Aiti of the Venetian 
Institution by Messrs. M BelJatt and L. Finazzi. The 
Results, $0 far as they concern the influence of the size of 
)the grains, differ from those of Unebarger. The authors 
further find that the quantities of heat produced by the 
ai^dition of equal quantities of water decrease as more water 
is added « 
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Some observations on seiches and their relation to sea 
waves arc plven by Messrs. S. Nakamura, Y. Yoshida and 
H, Na^aoka in No. 15 ot the Tokio Physlco-mathematlcal 
Reports. Investlg-Btions were begun in 1901 on the seiches 
of Lakes Biwa and Hakone, and this year the instrument 
portable tide gauge described by Mr Nakamura — ^was 
tarried to the bay of Osaka. Mr. Nagaoka finds that 
seiches in lakes and the destructive sea waves observed on 
the coast 0/ Japan are similar from the hydrodynamical 
point of view, and considers that the latter waves may be 
predicted, resulting In saving of life. 

It Is proposed to publish an index volume of the three 
first series of the Journal de Physique, including an analytical 
•ubjecHndex and an index of authors' names. The volume 
will be drawn up by MM. E. Bouty and B. Brunhes, with 
the collaboration of MM. B^nard, Carr4, Couette, Lamott^, 
Marchli, Mauram, Roy and Sandoz 

Prof. Ernest Lbbau has published a short note on the 
manuscript of a course of lectures delivered at the College 
Royal by Prof J. N. Oelisle on the geometry of the 
celestial sphere. The manuscript, which he calls manuscript 
D, was obtained from a dealer in old books, and is a quarto 
volume of 460 pages, written neatly In the handwriting of 
a good copyist of the eighteenth century ; and from references 
Co the prediction of a transit of Mercury, as well as Che 
documents of the college, its date has been fixed as 1719. 

It has been presented to the library of the Paris Observatory 

A VERY interesting essay on Mendel’s law of heredity, 
by Mr. W E Castle, appears In the January issue of the 
Proceedings of the American Academy, 

In Annotationes Zaol Japonensis, Mr I. Ikeda records 
the occurrence in Japanese waters of an Australian species 
of the aberrant annelid-like genus Phoronis. 

The feature in the Monthly Magazmc 

for March is the record of two additions to the British fauna 
The first la Kermes quercus, a continental scale-insect, of 
which colonies were taken at Wimbledon and in Sherwood^^ 
Forest ; while the second is the beetle (Edemera virescens, 
of which examples were obtained some years ago in Norfolk, 
although not at the time identified with the common con- 
tinental form. 

The osteology and affinities of American Cretaceous and 
Eocene birds are discussed by Mr. F. A. Lucas in No. 1320 
of the Proceedings of the U.S. National Museum. 

Hesperomis graalis is assigned to the new genus Hargena. 

To NaturwissenschaftUcke Wochenschnft of February 15 
and aa Herr J. Meisenheimer contributes an interesting 
article on the method of estimating' the degree of variation 
occurring in the individuals of a species, and the bearing 
of the results thus obtained on zoology. 

The scientific Bulletin of the Royal Belgian Academy 
contains the report orf an address, by Prof. E. van Beneden,,, 
^on the reproduction of animals and the continuity of life. 

In another nddrcEs M. Masius discourses on immunity to 
Infection in man and the lower animals. 

RfiyAiiKB on the Atlantis problem forms the title Of a 
paper by Dr. R. F. ScKarff In the Proceedings of the Royal 
Irish Academy. The author is of opinion that until the 
Miocene the Azores and Madeira were connected wltb*^i 
.Portugal, and that a land-bridge extended from Morocco" ' 
the Canaries to South America. Fyrther^ It la urged 
that the Atlantic Islands were again connected with Europe 
and Africa after man made his appearance. 
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^HE movements and reactions of fresh-water planarians, 
or fiat-worms, form the subject of a long article by Dr 

R. Pearl, of Michigan, in the February number of the 
Quarterly Journal of Microscopical Science. These move- 
ments are, in the main, what may be termed reflex; that 
is to say. they are dependent upon external impulses, and 
arc not due to anything resembling volition. In another 
article Miss Sollas describes a new generic type of compound 
ascidian, from the Malay Peninsula, under the name of 
Hypurgon sheatt. 

In his notes on whaling and sealing during 190a, Mr 
r. Southwell (Zoologist for February) records the capture 
of twelve Greenland whales by British vessels, most of 
which were full-grown Individuals with “ bone ” from 10 
to loi feet in length. Whalebone now fetches as much as 
2500Z. per ton , the total value of the seals and whales taken 
by British vessels is estimated at 32,420!. In the same 
journal Mr. Frohawk adduces arguments to show that the 
common British bean-goose is Anser arvensis, and not, as 
generally supposed, ^4. segelum 

Two papers — one on mammals, by Mr Miller, and the 
other on birds, by Mr Richmond — In the Proceedings of 
the U S National Museum are devoted to specimens col- 
lected by Dr. Abbott on the coast of Sumatra and certain 
adjacent islets. It is considered that every distinguishable 
form of mammal from these islets is entitled to rank as a 
species — a course of procedure that will render mammali- 
ology an almost impossible science. The most interesting 
mammal is a rat, referred by Mr. Miller to a new genus 
and species, under the name Lenothrtx canus 

If only it be adequately carried out, an excellent scheme 
is announced in the February number of the Field 
Naturalist’s Quarterly. This is a “ symposium " in which 
the various members of the British fauna, commencing with 
the lowest, will be treated by different writers, mainly 
from the point of view of habits and adaptation to surround- 
ings The first of the series will commence in the next 
Issue. It 15 perhaps not very hopeful to find, in the very 
next article, the marten called Maries sylvattca, which is 
certainly not its proper name 

In its report for iqo2 the council of the Royal Zoo- 
logical f)Ociety of Ireland has to record a most successful 
year, the list of donations having been probably more 
numerous and more valuable than on any previous occasion, 
and including a fine giralTe from the Sudan. The expenses 
connected with the carnage of the latter animal, and the 
outlay on the " Roberts' house " (which was opened during 
the year) have, however, seriously crippled the finances of 
the Society Lion-breeding has, as usual, been successful, 
and attention is called to certain cubs of abnormal form 
which, it is thought, may be reversions to an extinct type. 
The report is illustrated with some excellent photographs. 

A THIRD edition of Mr. Andrew Pringle’s " Practical 
Photo-Micrography " has been published by Meisrs. llifie 
and Sons, Ltd., at 3f. 6d. net. The work has been largely 
rewritten, bnd important advances in photographic science 
and method have been utilised in the new edition. 

Messrs Macmillan and Co., Ltd , have publish^] Mr. 

S. L. Loney’s "Arithmetic for Schools" in two pRrts at 
95. 6d, each. The first part takes the subject as far as 
proportionate division, and includes contracted methodz of 
multiplication and division ; the second part completes Bie 
whole subject, concluding with upwards of five hundred 
miscellaneous examples 
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An exceptionally fine senei of plates, reproduced from 
photographs^ accompanies Dr. Tempest Anderson's paper 
on the recent volcanic eruptions in the West Indies, con- 
tained in the Maich issue of the Geographical Journal 
The plates, together with Dr Anderson's descriptions, 
constitute a concise and graphic story of the charactenslics 
of the eruptions of Mont PeUe and the Soufn^re of St. 
Vincent. 

SEVERAL of the monthly magazines for March contain 
articles upon scientific subjects Under the title " What 
shall we be? " Mr. Gustave Michaud discusses in the 
Century the question as to what will be the distinguishing 
characteristics of the coming rate in America, and Prof 
F H. Giddings comments on the conclusions arrived at 
Major-General Sir C, W Wilson, K C.D., contributes to 
the Monthly Review an account of the excavation of a 
Levitical city — Gczer. Dr. A R Wallace, F R S , in the 
Fortnightly Review, considers man's place in the universe 
as indicated by astronomy, and the general nature of his 
article may be gathered from a sentence near the end — ■ 
" The three startling facts — that we are in the tentre of a 
cluster of suns, and that that cluster u situated not only 
precisely in the plane of the Galaxy, but also centrally in 
that plane — can hardly now be looked upon as chance co- 
incidences without any significance m relation to the culmin- 
ating fact that the planet so situated has developed 
humanity " Mr. W A Shenstone, K R S , writes in the 
Cofnfiill on the new chemistry, and Mr. Charles Richard- 
son attempts in the Westminster Review to answer the 
question Is natural science self-contradictory’ 

IiiE additions to the Zoological Society's Gardens during 
the past week include a Moustache Monkey {Cercopiihecu\ 
cephus) from West Africa, a Created Porcupine {Hystrix 
enstata) from South Africa, two Mexican Eared Owls (/Irio 
mexicanus) from Mexico, two Westermann's Cassowaries 
(Casuanus westermanni) from New Guinea, two King Crabs 
(Limufuj Polyphemus) from North America, deposited 

OUR ASTRONOMICAL COLUMN 

Elements and Search-Epheheris for Comet 1S96 V 
(GiACOBiNi) — -In No 3848 of the Astronomische Nachrichten 
Herr M. Ebcll gives the following set of elements and 
ephemens for this comet — 

Ep^ch 1896 Oiiofur S 5, J/ 71 Btrhn 

M = 356 39 7 4 
«=i4o 31 5i*n 
Cl = 193 29 4 [-1900 O 

1= II 21 47 7 J 

M = 533 805 
log d = o 548416 

T = 1 896 October 28 079 
P — 6'647 years 

Taking the period of 6647 years as correct, the next 
perihelion passage should take place on June 2a or 23, and 
tor this time the ephcmerls which accompanies the. elements 
is calculated. 

Ephemens I2h. Af T. Berlin 

■903 A 0 leg r lox 4 Brightness 

h. m s , , 

March I S 20 10 50 -10 32*9 0*24^ o'jjm 0-63 

II 36 203246 - 859-0 02381 0-3118 072 

April 27 22 3 40 - I 7-0 o 1975 02363 1*23 

May 29 23 38 44 +7 537 0-1697 0-1733 I-8B 

The ephemeris is extended to November 29, and it indi- 
cates that fhe Aiojtlmurti brightneiif (2*7) ,^i1l occur on 
August 25, , * 
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TflANSrARFNCY OF COMLT UJOJ 1) —In Older to lest ihe 
accuracy of the assertion that roniels are perfectly trans- 
parent, prof O C Wendell, of Harvard College Observ- 
atory, made a senes of observations, with the polarising 
photometer attached to the 15-inch equatorial, of the magni- 
tudes of two faint stars when the comet 1902 b was passing 
before one of them on October 14 

On tabulating the results of the measurements, it was 
found that the mean difference of the magnitude interval 
of the two stars under normal conditions, and when the 
comet was passing before one of ihcm, was only + om oa, 
thereby indicating that the absorption of light by the comet, 
if any, was insensible, and probably did not exceed one 
or two hundredths of a magnitude {Asironomtsche Nach- 
richten. No. 3848) 

February Meteors — In No. 329 of the Observatory Mr 
Denning describes a bright meteor which he observed at 
gh. 461T1. on February x8, the apparent path being from 
3S“-|-44° to i 9“ + 42"- 

Mr. Denning further remarks that this meteor appeared 
to come from a position near to the radiant point of a 
shower, the Aungids, of which he has observed seven 
members, and of which the mean radiant point is about 
75®-l-4i°, and he suggests that this particular stream is 
worthy of further consideration by meteor observers in order 
to determine more accurately its radiant point and the 
time of Its maximum. 

The duration of the shower is at present doubtful, but it 
certainly extends over the period February 7-23, and there 
IS reason to believe that it is sustained during March and 
April 

Proper Motions of Stars — Vol, xvii No i (January) 
of the A.5 fro physical Journal contains a discussidn, by Mr. 
Gavin J. Burns, of the proper motions of the 2641 stars 
given in Hossert's catalogue, which was published in the 
Annales dc FObscrvatoire de Parts in 1896 

After analysing the data Mr Burns comes to the follow- 
ing conclusions — (i) The stars increase in number as they 
decrease in size; (2) the stars thin out as their distances 
from the solar system increase, and, lastly, it appears that 
double stars generally have large proper motions, as is 
shown by the following comparison — The average proper 
motion of 778 .stars (from the first to the fifth magnitudes) 
as given in Dunkin’s list is 15, whilst the average proper 
motion of 54 double stars (from first to seventh magnitudes) 
as obtained from Struve’s catalogue is o' 37 

Observations of Jupiter's Markings — In the February 
Bulletin de la Soci^t^ Astronomique de France, Senor Josd 
Comas Sola publishes the observations of Jupiter's mark- 
ings which he has made since a previous publication of 
results in the September Bulletin, 

These later observations fully confirm Senor Sola’s 
previous statement that the trails of dark spots are at a 
level below that of the Great Red Spot, and that they form 
a current which flows beneath, and independent of, that 
spot 

This 15 plainly shown in the drawings which accompany 
thd communication, for whereas in the drawing made on 
September 15 the trail of dark spots is seen adjacent to, 
and apparently emerging from behind, the Great Red Spot, 
on the later drawings it is seen that the distance between 
the two sets of phenomena is gradually increasing. The 
observations also indicate that the grey markings, which 
have been observed in the zone between the two dark bands 

i n the southern temperate region, are in reality trails of 
iark material joining together the black spots which appear 
on Che separate bands 

Solar Phenomena and Meteorology — M I’Abb^ Loisier, 
of Thoisy-la-Berch^re (Gold Coast), has just completed a 
daily record of the solar and meteorological phenomena for 
Che past eleven years. The record oontaina daily drawings 
f the spots and facula on the sun’s disc, and the ordinary 
aHy meteorological data. Recognising the intimate re- 
^tions which have been shown to exist between these two 
lets of phenomena, M. Loisier now proposes to investigate 
carefully this accumulation of material with a view of 
obtahiing evidence for, or against, the suggested Inter- 
rellitlqiis {Bulletin de la Society Astronomique de France, 
February). 
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the geological survey of the united 

STATES. 

n''HE twenty-Brit uinaal report of the United SUtei Gealo|[lcel 
^ Survey ii divided into seven parts The first and sixth 
parts were received some time ago and were noticed in Nature 
for DecemlUr 26, 1901, 

Part II. — Gefural G»ohgyt EcQnomic G€ology^ Alaska, 

There is an elaborate report on the geology of Ripo 
Mountains In south-west Colorado, by Messrs. Whitman C^oss 
and A, C. Spenger. The structure is that of a dorae-like 
uplift of sedimentary and igneous rocks, out of which a compact 
group of peaks, rising afcnve 12,000 feet, have been carved. 
The ignspus rocks appear partly in the form of laccoliths, but 
the elevation is not in large degree due to the intruded masses. 

Devonian and Carboniferous rocks occur in the centre of the 
uplift, with faulted masses of Algonkian quartzites and schists. 
The great **Red beds" of Colorado succeed; they are partly 
PermO'Carboniferoua, but in the upper portion Triassic fosses 
have been found. Jura-Trias and Cretaceous rocks also occur, 
and Igneous intrusions are found at various horizons throughout 
the series. Some notable landslides are described, and it is 
mentioned that, in recent geological Limes, the central mountain 
region suffered severe shocks, which shattered the rocks at the 
surface and to unknown depths. In consequence, landslides 
have occurred when other conditions were favourable 

A study of the glacial sculpture of the Bighorn Mountains of 
Wyoming, Mr. F E. Matlhes, leads to the consideration of 
cirques. It is maintained that they have not been due to scour, 
but rather to a natural quarrying process, essentially the product 
of a bergsehrund ” — a crevasse or line of crevasses — which 
opens at a point between the moving n^v^ and the quiescent 
n^v^, and is practically the upper limit of glacial motion The 
author deals also with the effects of the occupation of valleys by 
n^ve, and introduces the term mvaiton to indicate its action as 
distinct from glaciation, 

The Esmeralda formation in western Nevada, a freshwater- 
lake deposit, is desenbed by Mr. H. W. Turner. It is of 
Middle Tertiary age, and contains fossil fishes and remains of 
ferns, fig, oak, willow, sumach, soap berry, and tree Crunks 6 to 
8 feet in diameter. It yields lignite, which may be of local 
value for stationary engines, house use, &c. The plants are 
described by Mr. F. H. Knowiton, and a new species of fossil 
fish, Lauciscus iurntrU is named and figured oy Mr. F. A 
Lucas. 

The origin of mineral veins at Boulder Hot Springs in Nevada 
IB discussra by Mr W H. Weed. The veins have no special 
economic value, yielding but small quantUies of gold, silver, 
copper, d:c , but they are regarded as true mineral veins and as 
due to deposition from hot water. The Boulder Hot Springs 
are probaoly deep seated and connected with rhyolitic intrusions 
which formed the latest manifestation of volcanic activity in the 
region, li is believed that the gold is derived from granite into 
which the rhyolitic rocks were intruded 

The Eutem Choctaw coal-field is desenbed by Messrs. J. A. 
Taff and G. I Adams It is of Upper Carboniferous age and 
forms part of the Indian territory, connecting the coal-fields of 
Arkansas with those of Kansas, Missouri and Iowa It yields 
good bituminous coal The Camden coal-field of south-western 
Arkansas is reported on by Mr Taff This is of Eocene age, 
and it yields a lignite which as a gas producer is said to 1 m 
inferior onl^ to the best cannel coals. 

Reconnaissances in Alaska are reported on sepsrately by 
Messra A H. Brooks, O. Rohn ana F. C. Shrader. These 
reports will be serviceable to future travellers and prospectors, 
as, in addition to geological and mineralogical notes, there arc 
observations on the climate, timber, game, natives, &c A 
useful list and eaplanation of Alaskan geographical names is 
contributed by Mr. Marcus Baker, 

Part HI, — Gtmral Geolp^, Ore and Phosphate Deposiis^ 
Philippines, 

Mr. W, H, Hobbs contributes a memoir on the Newark 
(Triassic) system of the Pomperaog valley, Connecticut. Tbe 
greater portions of the clastic ro»B are reddish-brown sand-* 
stones and shales the consiltuents of which are mainly quaxls, 
Mmr and micR; they are, in fact, arkosei, composed of the 
.debris pr grimite and gneiss. The assodeted igheons rocks are 
contemporanedus Intru^ons of Uea, and nttention Is called to 
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the production of secondary enlargement of quarts grains in a 
ihale-conglomerate at its contact with an overlying sheet of 
basalt. The geological structure of the area is considered in 
detail, Vertical or nearly vertical joint-planes have developed 
ID great numbers within the area, and an attempt is made to 
determine the nature of the laults along the joints and the 
manner in which the area as a whole has been deformed 
through the depression of the orographic blocks which the 
Joints have conditioned. Compression of the area in a nearly 
east-west direction is believed to have found relief in the pre- 
vailing dislocations. The drainsge-system of the area is finally 
considered, and it is found that the streams have been directed 
in their courses to correspond with the direction of the pre- 
vailing fault-series The work of ice is also briefly discussed. 
Mr. F H. Knowiton reports on the silicihed wood from the 
Newark formation. 

The laccoliths of the Black Hills in South Dakota and 
Wyoming are described by Mr T A Jaggar, jun It is shown 
that igneous intrusions of rhyolite ana phonolite accompanied 
or immediately followed a great uplift in the area. This uplift 
arched the horizontal strata of the plains into an elongated 
dome, while schists beneath moved up irregularly on nearly 
vertical plains of schistosity. The igneous matter arose through 
the stceplp^ inclined schists and spread out among the sedi- 
ments which lay unconformably across the older rocks. The 
intrusion is regarded rather as an effect than as a cause of the 
great uplift Mr Ernest Howe describes a number of ex- 
periments undertaken to imitate the processes involved in the 
formation of laccoliths These prove that low viscosity favours 
wide lateral extension to form sills ; high viscosity produces 
thick lenticular bodies. Moreover, the intrusive material 
thickens into domes where a resistant overlying stratum locally 
thins A stratigraphical obstacle may also cause a sill to 
thicken into a laccolith. 

The iron-ore deposits of the Lake Superior region are 
further treated of by Mr C. R Van Hise. He points out 
that tbe region is the most important in the world for the pro- 
duction of the metal. In 1900, it yielded more iron than the 
maximum product of Great Britain. He, however, mentions 
that the exhaustion of the high-grade ores of Lake Superior 
within a few decades is hllle short of a certainty. He iheie- 
fore urges that the material in which the percentage of iron is 
below the present market demand and which must be handled 
during present operations should be stock piled. The iron- 
bearing formations are the Archicsn, Lower and Upper Huronian 
The ores originated from cherty iron-bearing carbonate, and 
to some extent the ore bodies are due to the oxidation of the 
iron carbonate in place ; but they are mainly to be attributed 
to the secondary enrichment by downward percolating waters 
below crests or slopes, where such waters were converged by the 
pitching troughs in the strata. 

The Arkansas bauxite deposits are described by Mr C. W. 
Hayes. At present, this mineral has been discovered in com- 
mercial quaniiiies in only three areas in the United Slates The 
Arkansas bauxite occurs in the Fourche Mountain district and 
in Bryant Township At Bryant, it rests on kaolinised syenite 
and has a thickness of 10 or 15 feet, and in some places possibly 
40 feet. While largely a chemical precipitate, it has some 
features of an ordinary detrital sediment Some of it is pisolltlc, 
while the whole Is of this charactei in the Fourche Mountain 
district. The deposits are considered to have been due to the 
action of heated alkaline waters on the syenite, and to subse- 
quent superficial chemical reactions on the deposits left by the 
springs. 

The Tennessee white phosphate is also described by Mr. 
Hayes. Much of it appears to have been formed by deposition 
from solution in cavities of limestone. 

Mr. G. F. Ocher's report on the geology of the Philippine 
Islands has previously been noticed, a reprint in advance having 
been received. 

Part IV. ^Hydrography. 

This volume contains an elaborate report on the progreu of 
stream measurements for the year 1899, bv Mr. F II. Newell. 
There is also a preliminary description of the geology and water 
resources of the southern half of the Black Hills and adjoining 
regions in South Dakota and Wyoming, by Mr. N. H. Darton. 
More precise and comprehensive knowledge of the artesian 
waters in the Dakota sandstone and other widely distributed 
watsr-bearlng rocks rendered necessary a detailed study of the 
area. Cambrian, Carboniferouj, Jura-Trlai, Cretaceous, Tertiary 
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And Fleiitocene atrala are described, with especial reference to 
underground and surface waters, soils and mineral resources. 
Cretaceous coal, also gypsum, petroleum, fuller’s earth in 
Tertiary strata, and other economic products are noted, 

A report on the High Plains and iheir utilisation is con- 
tributed by Mr W, D. Johnson. This region lies on the borders 
of Colorado, Kansas, New Mexico and Texas, and it corresponds 
approximately to what is sometimes called the Central rlains 
region. In the broad sense, ius a plain ; in reality, it is a surface 
of degradation with topographic diversity There is practically 
no drainage, the local precipitation being absorbed. The question 
of utilisation must depend on wells. The author deals fully 
with the origin and capabilities of the area, but his report has 
been left incomplete 

Part V , — Forts i Reserves 

This volume, with accompanying atlas, deals exhaustively 
with timber regions 

Part VII. — 'Jexas 

This contalns'an account of the geography and geology of the 
Black and Grand Prairice, Texas, with detailed descriptions of 
the Cretaceous formaiions and special reference to artesian | 
waters, by Mr. R T Hill | 

Pre Cambrian schists, granites and crystalline limestones, and I 
a series of Palaeozoic and Permu-Triassic rocks form the Huor of 1 
this region, and above are Cretaceous formalions which are by 
far the most important in area and economic value Their 
eexture and stratigraphic arrangement conduce to the trans- 
mission or retention of underground waters m extensive and 
prolific artesian well-systems They yield the most valuable 
soil, building material, cement, and some oil-fields These 
Cretaceous strata are therefore described in considerable detail, 
and numerous plates of fossils are given. Various superficial 
deposits are likewise described. 

We have received several senes of BulleUm of the United 
States Geological Survey. 

Senes A. Etonomic Geology —No 180 is on the occurrence 
and distribution of corundum, by Mr. J H Pratt. The 
localities for corundum in the United States, wnh the exception 
of those in Montana, Colorado and California, are limited to the 
Appalachian region, and the mining has been confined to Georgia 
and North Carolina, and to the emer^ mines at Chester, Mass 
The author includes, not only the ordinary translucent to opaque 
varieties of corundum, but also the sapphires and emery, which 
is a mechanical admixture of corundum, magnetite and hrema- 
tite. He deals very fully with the uses and distribution of the 
minerals, 

No 182 is a report on the economic geology of the Silverton 
<^aadfangle, Colorado, by Mr F. L. Ransome Gold, 'Silver, 
copper and lead have been obtained, and it is probable that zinc 
ores may be worked. Fissures carrying variable amounts of ore 
occur in all the rocks of the area, from the Algonkian schists to 
the later monzouitic intrusions that cut the Tertiary volcanic 
senes By far the greater number arc found in the volcanic 
rocks of the San Juan senes (andesitic breccias) and of the 
Silverton senes (massive andesite, rhyolitic and other breccias), 
both of Tertiary age. Detailed descriptions of the mines and 
of special areas are given, and the origin of the lodes is 
discussed 

No. 184, on the oil and gas fields of the Western Interior 
and Northern Texas Coal-measures, and of the Upper Cretaceous 
and Tertiary of the Western Gulf Coast, is by Mr G I Adams 
The shales of the Coal-measures are very bituminous and give 
evidence of the presence of organic matter in great abundance at 
the time of their deposition. The burying of this material and 
its subsequent decomposition gave rise to the oil and gas The 
reservoirs are usually sandstones which vary in porosity, while 
the shales serve to seal in the oil and gas. The oil which occurs 
in the Cretaceous and Tertiary strata is associated with sulphur, 
gypsum and rock salt. Mendel^efTs theory, that petroleum is 
formed by the action of heated water on carbide of iron, is briefly 
diBCUBsed Particulars are given of the production of oil and 
gas in different localities. 

No* 193, geological relations and diitnbntlon of platinum 
and associated metals, by Mr. J. F Kemp. This gives a 
general account of these metals, and of their mode of occurrence 
and distribution. It is concluded that platinum is very sparsely 
distributed in its mother rock. It has been mostly derived from 
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peridoliles, and the chances 0/ finding it in quantities sufficient 

mine are small 

No 178 (not included in the economic series) deals with the 
El Paso tin deposits in Texas The ortis comprise abundant 
casBiierice and wolframite in a quartz gangue, and the veins 
exhibit characters similar to those of Cornwall 

Senes E. Lhemistry and Physns — No 186, on. pynie and 
marcaaile, by Mr H N Stokes. The author poinis out that 
much uncertainty exists in distinguishing ihese minerals by the 
usual methods. Specimens crystallising in the regular system are 
true pyrile, while those forming rhombic cryitals arc marca&iie 

Senes I* Geogtapky — Comprises Nos 181, 185 and 194, 
which deal with the results of primary triangulalion, of spirit 
levelling and obserxations on the north-west boundary of 
Texas. Nos 1S3, 187, 190 and 192 ate gazeUceis of Porlo 
Rico, Alaska, Texas and Cuba. 

Series (r —Comprises No 188, bibliography of 

North American geology, lV:c , for 1S92 J900, inclusive, and 
No. 189, index lo the same These will piove of great value 
for reference With them wo may include No. 179, a biblio- 
graphy and catalogue of the fossil vertebrata of North 
America, and No. 177, catalogue and index of the publications 
of the United States Geological Survey, 1880-1901. 

Monograph vol xli. of the United States Geological Survey 
(1902) contains an essay on the Glacial formations and 
dr.iinyge features of the Erie and Ohio basins, by Mr Frank 
I^revereit He describes in some detail ihe drift deposits which 
extend over a large area southwards from those lake-basins lo 
the vicinity of the Allegheny and Ohio rivers The soils, peal- 
beds and weathered zones which mark intermediate stages in 
the glaciaiion , the lakes which were formed in front of the 
retreating ice , and, generally, the past and present systems of 
drainage are discussed and explained 

A separate volume on the mineral resources of the United 
States for the year 1900, by Mr David T Day, ii> the Bcventeenth 
annual report on this subject issued by the United Slates Geo- 
logical Survey. It shows a continuation of ihc remarkable 
activity in the mineral industries ol ihe couniry While coal 
and iron are the most important products, copper, lead, gold and 
manganese ores show an increase, aa do petroleurn, natural gas, 
stone, clays and other materials The production of quick- 
silver, anumony and nickel, of phosphate rock, bauxiie and 
fuller's earih has decreased 

' We have, further, received the fourth volume issued by ihe 
Marjland Geological Survey, a work, as usual, sumptuously 
, printed and illustrated Mr. Bailey Willis contributes an essay 
on the histoiy of Maryland during Pali^ozoic time He gives an 
’ account of the growth and wasting of several mountain systems, 
the expansion of great plains and their submergence, and of 
ihe folding and dislocation of the strata. He concludes with a 
brief account of the influence of the older history on the later 
geological changes 

(Jlher portions of this volume deal with the economic geology, 
the highways and tests of road-materials, and there is an im- 
portant report on the clays of Maryland, by Mr Heinrich Ries, 
the leading clay expert in the country. He discusses the pro- 
perties of clay, chemical and physical, and shows how their bad 
qualities can be offset by the addition of proper ingredients. 
There is also a full account of the principal clay deposits of the 
Slate A great variety of clays is found, but nt present no 
fuller's earth The essay may be profitably studied by all 
interested in cUy-deposits. 


ANTHROPOLOGY: ITS POSITION AND 
NEEDS 1 

'T'HE practical dirficuUy of drawing a dividing line be- 
tween the legitimaie scope of anthropology and that 
of other studies is so great that we arc often told there Is 
noxiclence of anthropology. This absence of dcfinitetieSs 
odds a charm to the subject and is fertile in the proBuction 
bf new ideas, for it is at the fringe of a science that 
origtnahty haa its greatest scope. It is only by a synthesis 
of the various studies which are grouped together under the 
term anthropology that one can hope to gam a clear con- 
ception of wnat man is and what he has done. After giving 

t AhfUrzet of an addroM In iho Anthropological InsutuU by the reiinng 
|>r«*lden[,t)r A. C Haddon, F R S , January a6 
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R brief classification of the subjects included under the 
general term of anthropology, Dr. H addon said his reason 
for touching on the subject at all was to suggest a general 
survey in the hope that fellow-students may carefully con- 
sider the lines upon which future research may be under- 
taken with profit, as there are times and occasions when one 
branch of inquiry is more immediately desirable than 
another. A few remarks were made on certain aspects of 
anthropological research, and various lines for future in- 
vestigation were indicated. 

A claim was made that the ethnological material now 
being collected from all over the earth is an indispensable 
contribution to the science of history It is a truism that 
history repeats itself, and historians were invited to consult 
the modem instances that are accumulating, as they will 
find many suggestions that will serve to throw light upon 
past events, which otherwise might remain obscure. It is 
hardly an exaggeration to say that new life has been given 
to classical studies by the introduction into the universities 
of original archeological investigations, comparative 
archsology, ethnology and folklore Allusion was made 
to the recent signs of an interest in ethnological inquiry by 
various Governments of the flritish Empire. “ Is it too 
much to hope," it was asked, " that at last it is being 
recognised that a full knowledge of local conditions and a 
sympathclic treatment of native prejudices would materially 
lighten the burden of government by preventing many mis- 
understandings, and by securing greater efficiency would 
make For economy? . . . We have not yet exhausted other 
methods of advancing anthropology, we have scarcely yet 
endeavoured lo educate the masses or to interest individuals 
who have time or money at their disposal. Few people 
have any idea of the great wealth of human interest there 
IS buried in the data in the journals of our societies, ,or 
locked up in the cases and drawers of our museums. It 
IS this practically unexploitcd wealth of interest and inform- 
ation that we should endeavour to disseminate The apathy 
of the public lo our science probably 15 largely due to its 
students . . I have indicated some of me lines upon 
which our CindcrGlla science is advancing, but before I 
finally vacate the honourable position to which you have 
called me, I must return once again to its most pressing 
need 

" Students at lioine spend laborious hours in reading, tran- 
scribing or collating ihe records of travellers, and in en- 
deavouring lo make them yield their “secrets The safety 
of the student usually depends upon the bulk of his material, 
but when one considers the sources of his information, one 
is sometirdes appalled at the dangers he runs The data that 
are available have been collected in varied circumstances 
by men of every degree of fitness and reliability There 
are but two remedies for this slate of affairs — trained 
observers and fresh investigations in the field Fortunately, 
we are now in a position to say ihat means do exist fovithe 
training of fieid-anthropologisls Those who have had 
practical experience in Oceania, or who followed the liter- 
ature of that region, will fully aLknowIedge the urgent 
need there is for immediate field-work. But the same press- 
ing necessity is manifest in every quarter. Nor is it a call 
that we can neglect with impunity and postpone until a more 
convenient season Each year sees a decrease in the lore 
we might have garnered, and this diminution of opportunity 
IS taking place with accelerating speed. Oh I if we could 
only agree to postpone all work which can wait, and spend 
the whole of our energies in a comprehensive and organised 
campaign to save for posterity that information which wc 
alone can collect " 


ELECTRICITY MATTER.^ 

'T' HE subject J have chosen is an enormous one, but it is 
^ dne of exceptional interest at the present time, It j|s 
one of general interest as well as of scientific interest to 
students of physics. The fundamental properties of matter 
kre now coming to be understood iq a way in which they 
have never been understood before. 'What are these funda- 
mental properties? One is cohesion, another is gravitation. 

1 A lectun daliv«r«d at Badford Cdllega foe Woman, oa ITebruaiy 
by Sir Oliver Lodga, F. R S Raported frojn Hha-thond notaa. 
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I and another is inertia Concerning gravitation, we remain 
retty much in the dark. It is an empirical fact that a body 
as weight, that two lumps of matter attract one another,, 
with an extremely small force when we are dealing with 
ordinary pieces of matter, but extremely large when w& 
are dealing with astronomical masses, such as planets or 
suns ; but the cause of that gravitative attraction is not 
known, and at present appears to have little chance of be- 
coming known. Cohesion ten years ago was in the same 
predicament, but cohesion now seems to be on the eve of 
yielding up its secret. The most striking fundamental pro- 
perty of matter, however, that we are beginning to under- 
stand in some degree, 15 that of inertia Inertia is a 
popular term, but iC is not always clearly understood what 
IS meant by it [..rt me explain the meaning. It 
may be defined as the power of overshooting the maik, 
or the power of moving against force It is by inertia 
that a rifle bullet travels after it has left the gun In 
the barrel it is urged by force, in the air the bullet goes 
on against an opposing force nf friction because of its 
inertia — often in that case called the momentum It is by 
reason of inertia that water runs uphill , we are sometimes 
told that water will not flow uphill, but that is a mistake 
Heat will not flow uphill — heat will only flow from hot to 
cold, you cannot give it impetus and let it rush up of Us 
own niomcntuin, for heat has no momentum , It is not a 
substance, it only goes when it is pushed, and the instant 
you remove the force it stops That is the case with hear, 
but that IS not the case with any form of matter — it is 
not the case with anything possessing inertia The water 
from a fountain rises betause of the initial velocity imparted 
to It : for the same reason a cricket ball rises when it is 
thrown up, the propelling force has ceased, but Ihe motion 
continues It is the same with tides, for three hours the 
water is running uphill, for three hours it is running down- 
hill The head of the inflowing water is for three hour* 
higher than the water behind it — the first three hours of the 
flow impart to the watei its momentum, and Ihe last three 
hours destroy that momentum gradually The swinging 
pendulum is another illustration [Having illustrated this 
point by a liquid in a horseshoe tube, showing the return 
to the position of equilibrium after a series of oscillations,, 
the lecturer continued.] Oscillations like that are known to 
occur in electricity when a Leyden jar is discharged , the 
electricity does not go simply from the more highly charged 
to the less highly charged and there atop, but it goes beyond, 
It overshoots the mark and charges up that which was nega- 
tive to positive, and then backwards and forwards, very lik& 
the osnlialions in the tube Hence it would appear as if 
electricity had a property resembling inertia When I 
lectured here a quarter of a century ago I should have said 
that electricity had a property resembling inertia — I should 
have called it a mechanical analogue — an apparent inertia, 
simulating by inductive electromotive force tne real inertia 
of matter. I should now go further than that, and should 
say that electricity has real inertia, just as real as matter; 
I should even go still further, and should say that in alf 
probability there is no ineitia but electric inertia, that the 
inertia of matter itself is to be explained electrically In 
other words, what we are now arriving at gradually is nw 
electric theory of matter We are endeavouring to explain 
the properties of matter in terms and by means of what we 
know concerning electricity 

'Although it may sound paradoxical to people who have 
not studied physics, we know more about electricity than 
we do about matter. Its properties have been more clearly 
investigated and more clearly understood than ihe inertia 
of matter, which is not understood at all We only know 
its behaviour — If a body is subject to a positive force it 
gradually increases Us speed, if it is subject to an obstruc- 
tive force it does not move in the direction of that force 
necessarily at once, but its motion begins to decrease, 
gradually stopping, and ultimately reverses its direction, if 
the force is continuous and if it is an active force. Many 
obstructive forces are only able to oppose motion like fric- 
tion. In the text-books a bad example of a body obeying 
the first law of motion Is given in the throwing of a stone 
upon ice, or some smooth surface That is a bad ezam^e, 
because a single obstructive force acts all the time, llie 
best example to give of the first law of motion Is a case 
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where there is a pair of balanced forces, where a propelling 
force acts all the time, just surfieient lo overcome friction ; 
4!,g a barge pulled by a horse, or a tram drawn by a loco- 
motive When such a thing starts, the force is greater than 
^he resistance, and the speed accelerates , when it stops, the 
resistance is greater than the propelling force, but wlicn it 
IS going on at a steady speed, % c for (he major part of its 
journey, the force and the resistance precisi ly balance The 
resultant force acting upon it is nothing It is obeying the 
first law of motion Ihe barge moves, or the ship moves, 
or the tram moves, simply and solely because of its own 
Liiertin All the energy of an engine goes to generate heat 
and to overcome resistance There is no piopulsion in that, 
when It is going at a steady pare the positive and negative 
forces balance; the body is subject to zeio force and obeys 
the first law of motion 

Now this property, a property analogous to inertia, 
belongs also to electricity; it was called sc If-induction, and 
Its laws have been made out for a long time, a law known as 
Lenz's law, which says that any i hange in a current is 
^uch as to oppose the motion If >ou have a current of 
(prtain strength any cause which incrca'.es that strength 
calls out an antagonistic force Ihe force called out is 
alwavs antagonistic to any change m the current. When 
-a current is weakened, splf-induLtion tends to make it persist 
in reiaining ils old strength It is a property prruscly 
analogous to inertia, and I now wish to suggest or m imtain 
^hat it IS a properly which actually is inertia It depends 
on a property which was first hi ought out malhemaiically 
by considering the case of acceleration of a charged body. 

In a sphere charged with electricity, as long as it is at 
rest, we have the phenomena of elet trustatics , diieclly it 
is in motion wc get the phenomena of current eliclricity 
A charged sphere in motion is a current, and we have lo 
realise that there is no other current but that , a current is 
surrounded by magnetic lines of force , and when a sphere 
•or other body charged with electricity is put into movement, 
a set of concentric circles of magnetic force surrounds its 
path, giving rise to a magnetic field 'lhat magnetic field 
may seem extremely weak, but it is the measure of the 
current , and whether weak or not, it is now believed to be 
the only kind of magnetic field which exists We arc coming 
to realise that there are three things —a charged body, a 
charged body in motion, and n charged body in accelerated 
motion , the first gives us electrostatics, the second gives 
us magnetism, and the third gives us two things, first the 
evidence of inertia, and secondly radiation Inertia and 
radiation are not the same thing, but bolli are manifest 
throughout the accelerated period. Inertia no doubt exists 
all the time , and instead of radiation I will use the more 
general term of " light ” — light being the best known form 
■of radiation I will put inertia in a class by itself, because, 
although It is only manifested when there is radiation, it 
exists all the time. It does not depend on the speed, it is 
constant, and may be taken to exist caually well when a 
body iB at rest 1 want you lo realise that just as there is 
no other electric field but that due to a charged body, so 
■there is no other torrent or magnetism except that due to a 
*harged body in motion, and there is no other raclialion 
excepT that due to an accelerated charge ; further, that one 
kind of inertia is the inertia of the charge on a body, and 
(hat jirobably^ but not yet certainly, there is no other inertia 
-except electric inertio 

With the time at our disposal it is impossible to give you 
.all the steps leading lo this conclusion, T can only give you 
a summary of the results The idea of electric inertia as a 
reality and as due to a moving charge took shape ahd form 
m a magnificent paper by Prof. J J Ihomson, of Cam- 
bridge, w'hich appeared in the Philosophical Magasine in 
iSSr, one of the most striking productions in the recent 
history of mathematical physics It was a paper on the 
properties of a moVing charged sphere, and it showed lhat 
a charged body possesses inertia because it is charged 
It is important to remember that a body when it possesses 
a charge has, in addition to its ordinary mass, a sup> 
plementary inass, as it were, proportionate to the square 
of the charge, and inversely as the radius of the sphere 
on which it exists ; or, as we may also put it, it is pro- 
portional 10 the quantity and to the potential. No great 
importance was attached to the statement ^rft the time be- 

NO. 1741, VOL, 67] 


cause of the difliculty of detecting any increase of inertia 
due to the electric charge in the case of a sphere of appreci- 
able SI7C The extra inertia would be excessively small and 
impossible (o detpi t if the sphere is of any pertrptible size 
liven if the sphere la reduced in size until it is a mere atom, 
and charged as highly as the atom tan be cli.irgrd, still the 
inertia due to the charge would only be an insignificant 
amount of the whole— not more than one huncJri-d thousandth 
part of the whole 1 liat is to say, if you had one atom of 
matter charged with the maximum quantity uliKh it can 
possess, and which you know m electrolysis or m ihemistiy, 
and if the inorlia of tin* atom itself was one liundiod thousand 
units, then when the charge waa added it would be one 
hundred thousand and one, no important differencf .md not 
cxpcrnnentally lo be detetted 

Ir depends, however, entirely how small the body is, the 
smallei the radius the bigg^'r the ineitia, due to the i.h,ug(‘, 
will be iujr a long tune nobody thought of anything 
-iinallcr than the atom, lhat was thought lo be the limit, 
heiii e electric inertia seemed lo be no mure than a mat lei ol 
miitheiiiatical cuiiosity Uut jbout the year 1870 Su 
William Crookes called attention to tin* plienomcna lliat 
went on in vacuum tubes, and considered that Ihc 
kathode rays wire matter m a " fourth state," neilhei 
solid, liquid, nor gaseous Sir William Croolces w.'is nni 
believed, and was rather jeered at for speaking of mattfr 
in a fourth slate However, tlie subject Wris investigated 

by' .1 gieat number of dilferent people in this country and 
in (lennvny; and the result of these researches, in which 
Prof Schuster and many others, and notably Prof, J J 
Thomson, engaged, has been to show lhat Sir William 
Crookes w.is perfectly right , that the matter in the vacuurn 
lube flying in these kathode rays is not solid, nor liquid, nor 
gaseous, does not consist of atoms as had been I bought pro- 
pelled by the kathodes and flying through the tube and 
causing phosphorescence where they strike, or X-rays, .is 
Ihc case may be, but that they consist of something much 
smaller than the atom, fragments of matter, ullrn-atomn 
torpusdes, minute things, very much smaller, very much 
lighter than atoms — things which appear to be the founda- 
tion stones of which atoms are composed Thomson measured 
the mass of these particles and found that they were of less 
mass than the atom of hydrogen , whereas the atom of 
hydrogen had been the lightest body hitherto known Ihese 
small rorpusrics were about the one-thousandth of an atom 
of’ hydrogen in mass, and he further made this important 
observation, that wheiher hydrogen or oxygen or carbonic 
acid or any other gas was in the tube, the particles into 
wliuh these substances seemed lo be broken up byr electric 
action were identical and independent of the nature of the 
gas in the tube That is lo say, the things shot out by (he 
kathode did not depend upon what gas was in the lube , 
they seemed to be fragments of the atoms of the gas, but 
they were the same fragments in each case This at once 
suggested the hypothesis, not yet by any means completely 
verified, th.'it all atoms of matter may be composed of tliese 
same lorpuscles, or electrons as Dr Johnstone Stoney had 
railed them Dr Stoney had a habit of being in the van 
and of naming things before they had been discovered , 
thus they were called elei Irons long before they were known 
to exist separately — only the name belonged to the charge 
of an ion in eleitrolysis — a chaige associated with matter, 
but in a vacuum tube these s iirle i fiarges are detached 
from llie atom and fly fr'^e, a thing previously unheard 
of. In liquid conduction the charge and the atom 
travel together, they arc inseparably associated; at an 
eleccrocle or solid conductor the electron or charge is handed 
on to the metal and goes along the wires by some other 
means, but while they are travelling they are definitely 
united or attaihed to atoms all the time, allhough passed 
from hand to hand, in a gas it is nor so, for it is just as If 
charges had been knocked off, charges of electricity dis- 
sociated from the matter, disembodied charges or electric 
ghosts flying through the tube at a tremendous speed [t 
was not only possible to measure the mass of (he particles. 
It Was also possible to measure their speed, and their sne^d 
was found to be something comparable to that of light, qtouc 
ono^thirtieth or sometimes even one-tenlh of the velocity of 
light. Anything moving with that prodigious speed of 
several thousand miles per second ruu^t have a great amount 
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of energy, and when stopped by a target naturally consider- 
able results are produced. 

Now for radiation of any kind there must be acceleration 
The greater the acceleration the stronger the radlalfon. 
If you want violent radiation take a quickly moving charged 
body, and stop it dead ; which Is just what you do in the pro- 
duction of X-rays, and what is done to some extent by 
minerals exposed to the kathode rays These corpuscles have 
extremely small mass, and so their inertia is extremely 
small, but a body, no matter how small, moving with the 
speed of light, must have terrible energy; thus, by way of 
illustration, the energy of a gramme of matter (15 grains) 
travelling at the speed of light would be sufficient to lift 
the British Navy to the top of Ben Nevis After the speed 
of these corpuscles that of bullets is rest in comparison. 
[Having shown by experiment a vacuum tube containing 
electrons m motion, the lecturer proceeded.] To show that 
these are charged particles in motion, it is only necessary 
to show that they have the properties of a current, that is, 
that they arc amenable to magnetism — such as that of an 
ordinary steel magnet — and what you see going on in the 
tube is the nearest approach you have to seeing electricity. 
In that tube electricity is as isolated and as separated as 
we ran ever hope to have it. 

All electrical phenomena seem to depend upon these elec- 
trons In the case of gaseous conduction what we observe 
IS the ffying of the particles — the bullet method or electric 
particles In free flight When we deal with liquid conduc- 
tion it is the slow travelling charges moving, but retarded 
or loaded with the atom of matter, having to convey the 
atom of matter with it ; hence they travel very slowly, 
the atoms jostle and have to work their way through the 
rest of the material, and Instead of going something like 
1000 miles a second they go more like an inch an hour , 
*t depends upon what gradient of potential is applied That 
I call the bird-seed method, meaning that the charge is 
carried as a bird carries a seed, the bird aod seed travelling 
together until they arrive at an electrode, when the electron 
is dropped In the case of solid conductors or metals the 
atoms cannot move along as they do in the liquid, they 
can only vibrate a little, are fixed, rigid, crystallised into 
their places. So when the electrons travel it must be be- 
cause they are handed on from One to the next , each receives 
one and passes it on, not necessarily the same one ; and 
this may be called the fire-bucket method 

A word more about radiation If conduction is explicable 
in this way, how is radiation to be explained? Until quite 
recently radiation has been a puzzle Atoms of matter 
vibrate; radiation is waves in the ether Hence it used to 
be chough^ and it did not seem puzzling at that time, that 
vibrating atoms of matter could generate waves in the ether 
just as a bell can generate waves in the air The method 
by which light is generated was not clearly understood, but 
It was thought to be something analogous to the production 
of sound by a tuning fork or bell But certain experiments 
made by me at Liverpool showed that matter and cither 
are disconnected from one another — that matter alone can- 
not generate these waves. It becomes necessary to assume 
that it is not matter which is vibrating so much as the 
charge on the matter — that radiation is caused not by the 
atom itself, but by the electron which it carries It is 
during the accelerative period that radiation occurs. If 
the atom simply carries a charge along there is no radiation 
There is nothing visible in the kathode rays as long as they 
are travelling with uniform speed and direction , it is when 
tbey are accelerated, started or stopped, or curved, that 
radiation cx:curB. The electron instead of simply vibrating 
might be revolving round the atom like a satellite ; that 
would be centripetal aceeleration, which is just as efTective 
as longitudinal acceleration. 

But if radiation is due to an orbital motion of an electric 
charge, it ought to be amenable to a magnetic field ; every 
motion of an electron constitutes an electric current, and 
electric currents are amenable to a magnet, A source of 
light put between the poles of a magnet ought to show some 
difference Faraday tried many experiments in this direc- 
tion and failed, because the appliances available in his day 
would not show it. Nowadays, with a Rowland grating, 
the spectram Is much better defined, and a few years ago 
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Zeeman, of Amsterdam, was able to see the difference when 
light IS magnetised 

it often falls to men of genius to predict a great deal 
more than their generation can realise. A theory had been 

iven by sundry people, Including Fitzgerald, Larmor, 

orentz, -and others. Perhaps the theory has been given 
more completely by Lorentz than by anyone else. It was 
an interesting case of prophetic prediction They predicted 
that the effect observed by Zeeman would follow if light 
were due to revolving; electrons. Time only permits me to 
indicate the explanation It comes near to astronomy, and, 
indeed, it had been worked out six years before by Dr. 
Johnstone Stoney on astronomical principles He had fully 
worked out the perturbations, but had not suggested that 
they would be caused by a magnet But Larmor and the 
others did They perceived that on applying to an orbit or 
circular current a strong magnetic held, that orbit will 
tend to be deflected ; the effect of a magnetic field in 
general is a deflecting force But as the circulating elec- 
tron has inertia, the application of a deflecting force will 
not make it simply obey the force that is applied, but will 
make it move sideways, like any planetary orbit or a 
spinning top. A precessional motion is set up Anything 
spinning that has inertia does not obey the force but moves 
at right angles Thus the revolving electron will not, when 
the force is applied immediately, set itself normal to the 
held, but will go round the magnetic lines in a precessional 
motion , and that precessional motion will analyse the 
original lines of the spectrum into three [Here the lecturer 
gave an illustrative experiment, and proceeding, pointed 
out that when the polarisation of the lines is examined, the 
vibrations are precisely as predicted.] It was further 
found that by the amount of separation of these lines a 
calculation could be made of what the magnitude of the 
electric charge was in relation to the inertia of the revolving 
portions of matter. It was thus found that the radiating 
particles have just the same inertia and just the same 
charge as the particles in the kathode rays All the 
known phenomena connected with conduction and radiation 
are allied to these very small particles — the same inertia, 
the same elrctnc charge, and the same kind of velocities, 
the mass being something like (he thousandth part of a 
hydrogen atom. 

Passing over chemical affinity and cohesion, the lecturer 
proceeded to discuss other phenomena which are due to 
these small particles These particles, in order to give rise 
to visible radiation, revolve with terrific velocity The 
number of vibrations which constitute visible light is from 
400 to 800 million million times per second ; and although 
It IS no great distance round an atom, yet these particles 
have to go at very high speed , hence, naturally, some 
of them occasionally fly off. This will occur from various 
causes ; they will fly off under the action of ultra-violet 
light, and so give rise to leakage of negative electricity. 
But there are certain substances which will emit these 
particles without any stimulus, and the first discovered was 
uranium Although there may be aluminium or other 
screen between a piece of uranium and a photographic plate, 
something will penetrate through to the photographic plate. 
This constituted the discovery, by Becquerel, of the radio- 
activity of substances In the researches of Dr. Russell 
various substances were found to possess this quality 
of giving out something on their own account. But the 
subject has gone ahead very far and fast The most 
important developments have been made by Monsieur and 
Madame Curie in Franck, discovering polonium and radium, 
which latter has the properties possessed, by uranium In a 
most extraordinary degree The rays given off by these 
substances are of extraordinary interest , they have mar- 
vellous penetrating powers and are very Intense, more intense 
than the X-rays given by a Rbnt^en tube. Radium rays 
will not only penetrate a foot of aluminium or wood, but 
they will penetrate three-eighths of an inch of lead, and 
then be as strong as are the rays from uranium. The full 
mechanism of the giving off of this great amount of radia- 
tldn has still to be further investigated It is a kind of 
electric evaporation, an emission of particles ; this seems 
clear. There are three kinds of radiation, (i) particles 
which are readily stopped by obstacles, absorbable rays ; 
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(a) the particles which penetrate obstacles with sing'ularly 
penetrating power, and (3) the ordinary X-rays X-rays are 
waves in the ether, not light, something of that nature, 
the penetrating rays are electrons which are shot off But 
the most Interesting are the first rays, those which are 
easily stopped ; for these turn out to be atoms of matter 
hhot off with a speed comparable to that of light It Is 
the first time that matter has ever been known to have such 
a speed as that Rutherford, now of Montreal, has measured 
for the first time the speed of these readily stopped absorb- 
able particles, and also their mass He shows that they are 
atoms of matter, and that they are moving with one-tenth 
of the velocity of light. 

All hot bodies and all negatively charged bodies are now 
believed to be giving off these particles ; radio-activity is be- 
coming quite a common feature Recently fallen rain drops 
are radio-active, leaves of plants and most things in sun- 
shine are radio-active ; the dinicuity will be to find something 
which is not radio-active in some degree, and the commonest 
kind of radio-activity appears to be the detachment of an 
electron Loose charges seem to fly off, apparently by 
centrifugal force or the jostling of the atoms 

The siee of electrons is known, on Che hypothesis Chat 
the atom of matter is composed of them, 1 e on the hypo- 
thesis that the inertia of matter is electrical, or that it Is 
electrically composed of the inertia of these charges- Evi- 
dence of this IS accumulating, and there is reason to believe, 
not only on philosophical grounds, but in accordance with 
direct physical experiment, that electric inertia js the only 
inertia that exists The size of an electron can then easily 
be determined. Regard the radius as unknown, the charge 
as known, the mass as known; then the size is at ome 
calculable. The size of these electrons is about one hundred 
thousandth part of the diameter of an atom, otherwise 
they would not have sufficient inertia. They are the 
smallest bodies known There was a time when the atom 
felt small , it is not big, it is true, but it is getting to feel 
quite a large thing beside the electron To illustrate the 
difference between an atom and an electron, imagine an 
electron to be the size of a full-stop as here printed, 
and an atom a church 160 feet long, So feet broad and 40 
feet high — in an atom of hydrogen there are nearly 1000 
electrons — imagine those thousand full-stops thrown into 
that church, and some idea will be obtained of the relative 
sizes of the electron and the atom. The electrons occupy the 
atom Very effectively , they are energetic and pushful, though 
not big. They occupy the atom in the sense that soldiers 
occupy a country, that is, they will not let anybody else in 
The electrons, by the force they exert, will not let anything 
else in, they make the atom impenetrable ; they also give 
the atom its other properties and enable it to act chemically. 
That chemical affinity is electrical force has been known for 
a long time; it was suspected by Sir Humphrey Davy, I 
believe if the atom has no extra or odd electron it has no 
chemical force, the atom may have molecular force, which 
is cohesion, and this point might be explained at greater 
length, for in my ideas cohesion is turning out to be elec- 
trical too, though not in the sense of attraction between 
ordinary positive and negative electricity. 

The relation of the electron to the atom is a matter of the 
most intense interest Hut lE is not to be supposed that the 
electron is stationary m the atom. The dlectrons are re- 
volving round one another at tremendous speed, so that the 
atom is a region of intense activity. The electrons are not 
in the least crowded, although there are a thousand in the 
hydrogen atom, twenty or thirty thousand in the sodium 
atom and one hundred thousand in the mercury atom ; for 
tons|der how far apart are they in proportion to their size 
Just as far apart as planets in the solar system are In pro- 
portion to their size. The distance of the earth from the 
sun Is to the size of the earth very much as the distance of 
electrons from each other is to their size in a mercury or 
platinum ^tom. The fact is, we come to an atomic astro- 
nomy, and the atom is becoming like a solar system, or like 
ncbulee or Saturn’s rings or somelhing of that kind, com- 
posed of a number of small particles In a violent state of 
revolving motion and occupying very little of the whole 
space with their actual substAnce. They aro so small that 
collisions are Infrequent ; so it Is In the solar system and 
heavens generally, collisions do occur, but seldom, because 
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of the excessively small sizes compared with the distances 
at which they are spaced out 

Taking any family belonging to .a sun, 1 e a solar system, 
it forms something like the same kind of collection as the 
electrons form in an atom So when wp get in an atom a 
sort of solar system we begin to question whfther there is 
anything in absolute size nt all It is a que^ition I cannot 
answer It has been suggested that solar s) stems may be 
atoms of a still larger universe 'Ihcse arc questions that 
are too hard But there appears to be no end to the infinity 
of the universe, and all that we can say is that the prob- 
ability is that it ]S infinite in an inluntc number of wajs 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge — The subject for the Adams prize essay of 
iqo5 IS “ Wave Motion of Finite Amplitude and Unchanging 
Type, in Deep Water " The prize is open to the competition 
of all who have at any time graduated in the University 
Ihc value of the prize is about 235! Further particulars 
are given in the Unmcrsity Rrfiortcr for March 10. 

The new Lucasian professor will next term lecture on 
“ The Theory of Gases and the Molecular Statistics of 
Energy. ” 

Dr. Anmngson and Prof W'oodhead will represent the 
University at the congress of Ihc Roval Institute of Public 
Health to be held in Liverpool next July 


It is reported tlnough Reuter's Agency that a sum of 
more than 200,000/ has been given to Barnard College, 
New York, to be used for the purchase of the land adjoining 
the buildings. Ihe name of the donor is not given. 

A jumiLE of the University of Heidelberg will be held 
next August in commemoration of the revival of the Uni- 
versity in 1803 by Charles Frederick of Baden Though the 
fi^tes will be on a more modest scale than those which marked 
the celebration m i88f), an extensive programme is being 
arranged for the occasion 

The London School of Tropical Medicine announces that 
the Craggs research prize' of 50/. will be awarded in October 
to a past or present student of the school who, during the 
current year, has made the most valuable contribution to 
tropical medicine. Full information may bo obtained from 
the medical tutor at the school, Royal Albert Docks, London 

The senate of the Madras University has passed a resolu- 
tion. it IS reported in the Pioneer Mail, disapproving of the 
recommendations of the Indian Universities Commission 
that the system of examinations by compartments should be 
abandoned The Vice-Chancellor of the Bombay University 
at the recent annual convocation advocated the establish- 
merrt of a science school, and urged the raising of a fund 
of twenty lakhs of rupees for the purpose Part of this 
money, he said, must come from the public and part ought 
to be provided from the funds for higher education in the 
Presidency. He thought the Governnient might be trusted 
to provide the rorruinder 

Thf will of Dr. H E. Schunck, K.R.S , who died on 
January 13, shows that he bequeathed to Owens College in 
mist for the foundation of a “ Dr Schunck’s Endowment 
for Promoting Chemical Research,” the contents of his 
Tlbbralory and the apparatus, appluinces and instruments, 
to be administered by the principal and professors of 
chemistry in Owens College and by two other trustees, 
to be nominated by the council, and by his son, Mr C A 
Schunck, if he shall be willing to serve. The endowment 
Is for the purpose, not only of research in chemical science, 
but also of geological, physiological and other sciences, and 
reports are to be annually presented to the council of the 
college 

, the House of Commons on Monday Mr. Brodnek stated 
that many of the recommendations of the Military Education 
Committee are to be accepted. The new Director-General 
of Military Education and Training is to have an advisory 
board as suggested by the Committee. This body is to 
I consist of the heads of Wpolwlch, Sandhurst, the Staff 
I College’, and the Ordnance College, of two representatives 
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of the Universities, a representative selected by the In- 
corporated Association of Headmasters, another selected 
by the Headmasters’ Conference, another by the Royal 
Society, and two members nominated by the Secretary of 
State. The settlement of the syllabus of examination will 
be left in their hands There Is to be one and the same 
examination for Woolwich and Sandhurst for the Army and 
for the Militia. For University candidates, whom Mr. Brod- 
rick is anxious to encourage, a scheme has been prepared 
which will enable them to enter the Army on equal terms 
with other candidates A student will have to pass Moder- 
ations at Oxford or some equivalent examination at another 
University before he is twenty, and he will also have to do 
six weeks’ training- with a Regular unit at Aldershot or else- 
where He will then be given a provisional commission 
Before he is twenty-two he will have to take honours at 
the University and to go through another six weeks' train- 
ing. He will then receive a commission dating back two 
years The Universities are to be asked to include in their 
honours examination two or three military subjects — e g 
military topography and military history. 


SOCIETIES AjWD ACADEMIES. 

London. 

Royal Soclat^i January 22 . — ’'Characteristics of Electric 
Earth-ourrent Disturbances and their Origin." By J. E. 
Taiflor. Communicated by Sir Oliver Lodge, F.R S. 

The paper deals with disturbing effects, produced by rapidly 
varying earth-currents, on a telephone receiver, connected 
in a short line of telegraph having both ends earthed in the 
sea The sounds produced have certain well-marked 
characteristics. In these latitudes they are always stronger 
and of more frequent occurrence in summer than in winter 
They are daily in evidence for a few hours at, or about, the 
ume of sunset, $.e, whilst daylight la fading. In general 
they do not evidence ihemselves 10 any great extent during 
broad daylight, but are readily precipitated by a state of 
electrical tension in the atmosphere which may culminate 
in a thunderstorm, and rarely fail to herald the approach 
of a storm or gale 

Particularly noticeable among the various types of dis- 
turbance enumerated, there are some which resembie' the 
distant scream of a rocket rising in the air These com- 
mence with a shrill whistle, and die away in a note of 
diminishing pitch They vary in intensity, but always have 
B similar duration of from two to four seconds, are freely 
heard at night, and only occasionally during the day. The 
sound 18 characteristic of an initial high velocity rapidly 
damped and dissipated. This type of disturbance is assumed 
to be produced by the passage of meteoric bodies in suffi- 
cient proximity to the circuit, which set up rapidly inter- 
mittent electrical discharges in the upper regions of the 
atmosphere, inducing electric currents in the sea which 
affect the circuit. That they are only occasionally heard 
during broad daylight is explained by the ionisation of the 
upper atmosphere by solar radiations, possibly electronic, 
which interposes a conducting screen. A high state of 
electricBl tension in the atmosphere nullifies or modifies the 
conductivity produc^, At nightfall solar radiations cease 
lo act, and conductivity disappears gradually. The night- 
fall disturbances are accounted for by aerial electric currents 
associated with the disappearance of ionic conductivity, the 
effects of these aerial currents becoming perceptible so Soon 
aa the conductivity becomes sufficiently small to act no 
jonger as a screen It is suggested that similar causes 
influence the diurnal variations of the earth's magnetic field, 
and that the changes of ionisation of the atmosphere offer a 
reasonable explanation of the greater night-time efficiency 
in signalling recently observed by Mr. Marconi in experi- 
ments with Hertzian wireless telegraphy. 

Some Oislectric Properties of Solid Glycerine," By 
Ernest bvliaon. Professor of Electrical Engineering, Kingx 
College, London, Communicated by Sir William Prcece, 
K.C F.R. 9 . 

February la — " The Brain of the Archmoceti " By Dr. 
G. Elliot ftnaltfh Communicated by Prof. G. B. Howes, 
F.R.S. 
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" Primitive Knot and Early Gastrulation Cavity Co- 
existing with Independent Primitive Streak in Ornitho- 
rhynchus " By Prof. J. T. Wilson and Dr J. P Hill. 
Communicated by Prof. G B. Howes, F.R S 

Llnnean Society, February 19 — Prof S H. Vines, F. R S ^ 
president. In Che chair. — Mr. John Clayton, of Bradford, 
presented a set of thirty-two photographa Co illustrate the 
celebrated Cowthorpe Oak, near Wetherby, Yorkshire. The 
author concludes that the age of the tree has been greatly 
over-estimated, his own belief being that 50a years is the 
extreme limit of its age, from sapling to its present decrepi- 
tude and decay. — Dr. George Handeraon offered some re- 
marks on the possible uses of essential oils in the economy of 
plant-life. Adverting to the well-known fact that moisture 
in the air prevents radiation and consequent loss of heat, he 
suggested that emanations of essential oil from plants might 
possibly prevent damage by night frost during the period 
of flowering, basing his suggestion on Prof. Tyndall’s re- 
searches thirty-two years since, on the presence of infini- 
tesimal quantities of essential oil in the air Tyndall found 
such presence increased the absorptive power of the air as 
regards heat-rays . taking dry air as i, air saturated with 
moisture as 72, then traces of essential oil rank as follows — 
Rosemary 74, cassia log, spikenard 355 and aniseed 37a. 
Dr. Henderson brought these remarks before the meeting 
as an interesting question for botanic investigation, since 
essential oils are usually regarded as mere waste products. 
— The Rev T R R Stebbing, vice-president, having taken 
the chair, the first paper, on the electric pulsation accom- 
panying automatic movements in Desmodium gyrans, by 
Prof J. C. Boa9, was summarised by the president for the 
author. In this paper Prof. Bose gives the results of his 
investigation of the question as to whether or not spon- 
taneous movements are accompanied by an electric dis- 
turbance comparable to that resulting from external stimu- 
lation Spontaneous movements are not uncommon in the 
higher plants, but for various reasons there are but few 
instances suitable for an investigation of this kind. The 
most striking case is that of Desmodium gyrans, the tele- 
graph-plant. The leaf of this plant is trifoliolaie, consist- 
ing of two small lateral leaflets and a larger terminal leaflet. 
The lateral leaflets move up and down, like the arms of a 
semaphore — whence the popular name of the plant — the 
period of a complete up and down movement, m the plants 
observed, being about 3} minutps. Having placed one 
electrode on the petiolule of a leaflet and the other on the 
petiole of the leaf, both in connection with a galvanometer. 
Prof Bose found that the spontaneous movement is associ- 
ated with an electrical disturbance of a peculiar kind There 
is first a large principal wave of disturbance, followed by 
a smaller subsidiary wave, the period of the former being 
abput 1 minute, that of the latter about aj minutes. This 
disturbance is the expression of a " current of action 
travelling in the plant from the excitable petiolule to ihr 
resting petiole. — A paper by Miss A. L Brnblaton, com- 
municated by Prof G D Howes, was read by Mr, A D. 
Michael for the author, on Cerataphis Lataniae, a peculiar 
Aphid This insect was observed in 1901 on various 
orchids in the Cambridge University Botanic Garden The 
author gives the detailed synonymy of the creature, which 
IS well known to cultivators on the Continent, and proceeds 
to set out its life-history , in this country it exists in only 
one form, reproduced parthenogenetically, corresponding to 
an aJeurodiform stage of a migratory Aphis. The author 
concludes by suggesting that It is one of the migrator> 
Aphides which has been deprived of Its usual series oT meta- 
morphoses owing to an artificial mode of life. — On special- 
isation of parasitism in the Erysiphacez, by Mr. E. h 
Balmen. The author began by explaining the term 
" biologic form " or " species ’’ by instancing two fungi 
which were not distinguishable morphologically, acting in 
diverse fashion on the same host-plants. This phenomenon 
has been known in the Uredinea for some time, but its dis- 
covery Jn the Erysiphacea was more recent. 

Royal Mlcroacopical Society, February 18.— Dr. Henry 
Woodward, F.R.S , president, in the chair. — Dr. Arthui 
Row* gave a demonstration on the photomicrography ol 
opaque objects as applied to the delineation of the minute 
structure of chalk fossils Dr. Rowe said the photomlcro- 
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graphy of opaque objecLs waa not so easy ag that of trans- 
parent objects, for thoug-h the broad principles seemed very 
simple, there were difficulties quite unknown to those who 
only photographed transparent objects He used a long 
camera with powers from 6" up to ij'', and had found the 
incandescent gas light was the best light for the purpose. 
Success entirely hinged upon obtaining a good contrast of 
light and shade, and in addition to the difhculties in con- 
nection therewith, a great obstacle arose from the inequality 
of the surfaces of many objects, which rendered focusing 
troublesome. 

Edinburgh 

Royal Society, February 2 — Prof James Geikie, F R S , 
in the chair — The meeting was devoted to papers giving 
some of the preliminary results obtained last season during 
the bathymetrical survey of the Scottish fresh-water lakes 
under the direction of Sir John Murray, K C , F R.S — 
Dr. T N. Johnaton gave an account of Loch Morar and 
the neighbouring lochs Beoraid and Nostarie, which dram 
into it, showing that Loch Morar, with a maximum depth 
of 1009 feet, is the deepest known British lake There are 
seven European lakes known to be deeper, but only three 
of these exceed it in depth below sea-level At the lime of 
surveying, the surface of Loch Morar was found to be 305 
feet above sea-level, and its mean depth is calculated at 284 
feet Loth Beoraid has a maximum depth of 159 feet, and 
its surface was found to be 170 feet above sea-level Loch 
Nostarie, with a maximum depth of 35 feet, is a shallow 
loch lying in the drift at a height of 89 3 feet above sea- 
level — Mr, T R H Qarr«tt read a paper on the temper- 
atures in Lochs Morar, Eilt and Dubh (Ailorl) The depth 
of Eilt is 1 19 feet, and that of Dubli is 153 feet, whilst then 
heights above sea-level are 96 feet and loj feet respectively 
Tho temperature in the western portion of Eilt was higher 
ai all depths than in the central, and higher m the central 
than m the eastern , this was attributed to the north-east 
winds of the previous week. The temperature in Loch Dubh 
on July 12, 1902, was 59^0 at the surface and 43° 5 at the 
bottom, which is the greatest range observed on any one 
day in any Scottish loch during last year This waf 
attributed to the small area of ihe loch compared wilh its 
depth, and to its extremely small drainage area He placed 
the limit of penetration of heat due to solar radiation in Loch 
Morar at 800 feet, and compared this limit with that of 300 
to 450 feet in Lake Geneva as given by Forel — Mr James 
Murray read a paper on the pelagic life in the lochs, and 
gave a summary of the biological work done during the 
season Most of the Entomostraca and Holifera, and all 
the lower forms, were found lo be very uniformly dis- 
tributed In the Calanidx two species of Diaptomus, viz, 
D Wterzyskti and D laciriiatus, were shown to be gener- 
ally distributed in the north In the large and deep lochs 
such as Morar and Tay, only a few species of almost cos- 
mopolitan distribution constitute the fauna of the open 
water, In smaller lochs life is much more abundant The 
total absence of Daphnia from Loch Morar and some other 
lochs might suggest an investigation into the composition 
of the water and other conditions of these lochs In regard 
to the vertical migration of pelagic animals, it was found 
on one occasion in Loch Treig that the Copepoda were 
abundant at a depth of from 40 to 90 feet, but scarce 
nearer the surface Some curiosities of dislnbution were 
given, such as the occurreiite of great numbers of the 
empty cases of Clathruiina in several large locha, although 
the animal was iievei found alive in any loch. 

Paris 

Academy of Sciences, March 2. — M Alliert Gaudry in 
the chair — The storm of March a, 1903, by M Maaottrt. 
Mention is made of the usefulness of the meteorological 
station at tho Azores. The barometer stood at 7 p,m at 775 
mm. at Horta, in the Azores, whilst in the north of Ireland 
at the same time it was 725 mm., a gradient of go mm. 
between the two stations, an altogether exceptional value,' 
and which fully explains the violence of the storm. — On the 
absorption of light (i) by a body naturally heterotropic 
and on which an Intense magnetic field has impressed a 
strong rotatory power, and (3) by an isolnipic body, which 
such a held renders both birefrlngent and asymmetriCp by 
M. J. BouaatiiMqi — ^The preparation and properties of two 
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tetra-allcyl-diamido-diphenylanlhi ones, by MM. A Hallar 
and A Quyot. The tctramelhyl-diamido-diphenylanlhrone 
IS obtained in good yield by the condensation of the chloride 
of anthraquinone with dimplhyl-aniliiip in tnrbon bisulphide 
solution in presence of aluminium Lhloride Ihe corre- 
sponding ethyl lompound is obtained in a similar manner, 
diethyl-aniline being substituted for Ihe dunethyl-aniline 
Both compounds react with dilute nnner.il acids to form 
colourless salts On the generalisation of the Laplaue-Abel 
integral, by M G Mittas’-Lefllor.^ — Ihe disc’overy of hshes 
in the Devonian layer of the Pas-du-Calais, by M J 
Qoaaelot. 1 he fossils found were of the genus Pteraspis, 
which 13 very common in the Old Red Sandstone in England 
and Scotland, but which has not been previously found in the 
Aideiines or in the eastern prolongations — Remarks by 
M C de Fvwirclnst on the experimental teaching of geo- 
metry — Observations on the comet 1902 b, made with the 
35 cm equatorial of the Observatory of Lyons,, by MM J 
Quillauma and G le Cadet. The comet had the aspect 
of a very feeble nebulosity, which sometimes appeared lo 
show a faint condensation It was at the limit of visibility 
with the magnification of 150 employed for the measure- 
ments - -Perturbations which do not depend on the elon- 
gation, by M Jean Maveart. — On slipping in fluids a cor- 
rection of a preceding note, by M Hadamard. — Remarks 
on the Liquidogcnic theories of fluids, by M. E Matlifaa. 
Of the two views of the phenomena at the critical point, 
the one regards the saturated stale as univariant, the 
temperature determining the prea^ure as we/I as the density 
of the saturated fluid Ihis leaves certf^in facts unexplained, 
such as the anomalies between the densities of the liquid 
and saturated vapour in Nattcrer’s tubes, the disappearance 
of the meniscus below the critical temperature, and the 
possible heterogeneity of thi? fluid above the Critical point 
'ihese phenomena arc explained by the theory of De Heen. 
J he author shows that these fwo theories are not necessarily 
incompatible — New researclies on elrrlnc convection, by 
MM H Paind«r and V, 1 hr authors, working 

inclependently, have previously ai rived at contradictory re- 
sults on the inagneLic effect of electric convection, and hence 
have decided to pursue the subject in collaboration. So far 
the experiments have given indecisive results, the effect j, 
being very irregular — On the heat of combustion 0/ phos- 
phorus and on the phosphoric anhydrides, by M. If Qlran. 
The heat of combustion of yellow phosphorus has been deter- 
mined by burning with compressed oxygen in the Mahler 
bomb, the results being about 3 per cent, higher than those 
currently accepted, l^rom the heat of solution of the pent- 
oxide obtained, it would appear to consist of the amorphous 
variety Mctaphosphoric acid is the only product on solu- 
tion in water — On some new acetylenic acids, by MM Ch 
Mour«u and R D«lange. By acting upon acetylenes of 
the general formula R — C=C — with sodium and then 
treating these with CO,, the authors have prepared a number 
oft acetylene acids of the fatty senes, the more important 
physical properties of which are given — Contribution to the 
study of the thio-acids of the formula R— CO — SH, by MM 
V Auqar and M. Billjfi Ihc only method allowing of the 
production of true thio-acids is that of K^kul^, the saponi- 
fication of esters with sodium hydrosulphide. — On para- 
ethyl-bcnzoic aldehyde, by M. H Fournlar. An unsuc- 
cessful attempt was made to prepare this aldehyde by the 
action of hydrogen chloiide and carbon monoxide on ethyl- 
benzene in presence of aluminium chloride. It was obtained 
by Uouveault's method by the action of ethoxalyl chloride 
upon ethyl-benzene m presence of aluminium chloride, heat- 
ing the resulting ester with aniline, and boiling the deri- 
vative obtained wilh dilute sulphuric arid, — A method for 
estimating glycerol in the blood, by M. Maurice Nloloui. 
After precipitating and separating the albuminoid matters 
of the blood, the glycerol is distilled m a vacuum at 100“ C , 
and estimated by potassium bichromate and sulphuric 
acid A series of test analyses is given, the mean error 
being about 5 per cent , or approximately that inherent 
in the bichromate method. — On the structure of the tracheal 
cell of the gad-fly, and on the origin of the ergastoplaspnic 
formations, by MM. A Cont* and C Vanaif. — The mano- 
metne ear, by M. Pierre Bonnier A criticism of the re- 
sults of experiments recently published by M. Mar age — ^The 
nervous ganglia of the posterior roots belonging to the 
syatdhi of the great sympathetic, by M N. Alberto BorblorU 
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— The dinosaurB of Belgium, by M. LouIb Dollo. — A bio- 
logical study of parasitism, Ustilago Maydis, by M. Julkn 
Mv. — On the geology of the Montagne des Fran^ais 
(Madagascar), by M. Paul L«moln«.-^n subterranean 
waters and the disappearance of springs, by M. E. A. 
Martel. — On geographical explorations earned out in the 
Tchad region, by M. DMtenauo. 


T>* 


DIARY OP SOCIETIES. 

TMURSnAY , March n 

Rotal SocilTV, It 4 3D — On the Hliulogy of Undo 
Erikkft., And the Mycj^tum” Hj^theiie Prof, MArihell Werd, 
F.R.S— The Statolith Theory of Geoiropiim^ F Darwin, FRS 
—A Study of a Unicellular Green ^£a, occurrinii in Polluted Water 
with Bipecial Reference to iti Nitroaenoui Meiabolium ' Miu H 
Chick.— A Comparative Study of the Grey and While Mailer of (h* 
Motor Oil Groupi and of ihe Spinal Accessory Nerve in the Spinal 
Cord of the Porpoise {PkiKamna camntunis) Dr > > Hepburn and ,Dr 
D, Waterstm —The Oeairous Cycle and the Formation of ihe Corpus 
Luieum in the Sheep; F. H. A Marshall — On Ihe Culiure of the 
Njlroeo bacierlum H S Fremlin — Upon the Immunising Effects of 
the Intracellular Contents of ihe Typhoid Bacillus as Obtained by ibe Dis* 
iniegrai ion of ihe Organism at the Temperature of Liquid Air Ur /\ 
Manedyen 

Royal Institution, at 5 — loiect Contrivances : Prof L C Miall, 
F R.S 

Institution op ElbCthical RnginbkrBi at B.— Distnbuiion Losses in 
Electric Supply Systems A. D Constable and £ Fawsi«ett — A Study 
of the Phenomenon of Reeonence in Electric Circuits by ihe Aid of 
Oscillograms fabHlraci) M B Field 

Socibtt op Arts, at ^.30.— The Currency Policy of India J Bart 
Robertson. 

Mathrmatical Socirtv, at 5.30.-00 the Convergence of Certain 
Multiple Series G H Hardy —On ihe ReprsHenlaii'tn of a Group of 
Finite Ordrf as an Irreducible Group of Linear Substiiutlons and the. 
Direct Eilablishment of the Relations between the Group-Characier- 
IstlcB ‘ Prof W Burnside — Ap^fsimate Calculation of the Periods of 
Vibration of a Circular Plate ' ^of H. Lamb — Maihemaiical Noies 
Dr H F Baker. — Note on a Point in Hilbert’s Grundlagen derjl^eo- 
meine E T. Duion —On Surfaces which have Assigned FAmilTes of 
Curves as their Lines of Curvaiura Prof A K. FuiAyih —Extension of 
Two Theorems on Covaiiants ‘I. H Graca — On Certain Sequences for 
Determining the Nth Root of a Rational Number ■ S M, Jacob. 

FRtDA y, March ii 

Royal Institution, at 9 —Character Rending from External Sigtn l 
Prof Karl Pearson, F.R S 

Physical Society, at 9 —On the Interpretation of Milne Seismograms 
Dr. Farr —A Potentiometer for Thermocouple Meaiurementa Dr 
R A Lehfeldl —A Direct -Re ad mg Potentiometer for Thermoeleetric 
Work Dr. J A. Marker — The Mesiurement of Small Resistances A 
Campbell — A Reaiilance Corapnracor Dr R A Lehfeldt 

Malacological Society, at B —Further Descripiion of the Animal of 
Damayanita caritta$a, Collinge Lieut, -Col. H H Godwin-Aualen, 

FRS —Note on ihe Generic Name Huliminus . B B Wo^ward — 
Notes on Pleistocene Non-marine Mollusca from Poriland Bill ; and on 
Holocene Non-marine Molluaca from Wilts, Dorset, Canibridgeahire and 
Folkestone R Aahlngioo Bullen —On (he Occurrence of fitntina 
Crattlouptana ¥&t , in the Pleistocene at Swanscomb A. S Kennard 
and B B Woodward 

Institution op Civil Engineers, at B.— Reconstruction of Midland 
Railway Bridge No 37, ovir the River Trent A. R Langion 

Royal Astronomical Society, at 5.— On the Desirabiliiy of a Re 
investigation of Problems growing out of the Mean Motion of the 
Mcmn Prof S Newcomb — A Proposed Southern Bell of Latitude 
Siaiians Pmf 5 C, Chandler. — On three of Sir W Herschcl's Ob- 
served Nebulous Regions in Orion Prof Max Wolf —On the Period 
and Light Curve of 7514 UY Cygni A Stanley Willi^ims —On the 
Nebula k 330a Casidopeim ; the Region surrounding ^ II 457 Endani 
and V HI asB Aauarii . Dr> Isaac Roberts —A Senes of Photographs 
of Nebule, &c , taken by Mr. Ritchey at the Yerkes Observaiory will be 
Exhibited. 

SATURDAY , March is 

Roval iNaTiTUTiON, nt 3. — Light* Us Oiigin and Nature; Lord 
Rayleigh. 

MONO A K, March 16 

Society op Arts, at 6 — HerlziRn Wave Telegraphy in Theory and 
Practice * Prof J A. Fleming, F R.S . 

Society op Chemical Industry, at B.— The Standardisation of Analytical 
Methods. H. Droop Richmond.— The StandardiaaTion of Commercial 
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A DUTCH PRIME MINISTER ON ECONOMICS, 
PTinc\p\es of Econotntcs, By Dr N G Pierson. 
Translated from the Dutch by A. A. Wotzel. Vol. i 
Pp XXX + 604. (London ’ Macmillan and Co., 
Ltd., 1902.) Price lor. net. 

D r. PIERSON'S book in the ong'inal Dutch has 
become widely known in this country, in spite of 
the obstacle of lang'uag'c. So much was due to the 
author on account of his peculiar position os a banker 
and man of business, as well as .i statesman, entitling 
him to a special hearing as an economist But 
the intrinsic qualities of the book have also been such 
as to attract an appreciative audience. It is an account 
very largely at first hand of the writer's own experiences 
in applying economic principles to the daily practice of 
banking business, and later on to the problem of econo- 
mics which came before him as Prime Minister of his 
State We are glad, therefore, lo see the present trans^ 
lation into English, which is extremely well done, and 
will cbntnbute greatly to extend Dr. Pierson’s reputa- 
tion in this country, well known as he already is. 

Dr. Pierson informs us in his introduction that 
economics may be described as the science which 
teaches us what rules mankind should observe in order 
to advance in material prosperity”; and this appears 
to be an excellent definition if the qualification be 
added to the word ” rules,” that they are to be general 
rules applicable to every description of industry and 
business, and not the special rules of each industry by 
itself There are many rules, for instance, to be studied 
and applied by the farmer or banker, each m his own 
profession, in order to advance in material prosperity, 
which are no part of the more general economic rules 
that equally require study, The qualification should 
also be added, perhaps, that the rules referred to are 
largely rules to be followed by public men in directing 
the action 0/ the State where it comes in contact with 
business — in regulating taxation, monopolies, cur- 
rency, and any other matters that seem properly re- 
served for the action of the community as a whole in 
the conduct of common business. Nothing much, 
however, turns upon definitions of this kind. In eco- 
nom^ic books the important thing always is to be in 
contiKt with reality, and in this respect Dr. Pierson's 
book is not lacking. Leading business men and poli- 
ticians are practically taught how to advance in material 
prosperity by observing the nature and conditions of 
exchanges. It is, in fact, thoroughly scientific. 

Dr. Pierson's conclusion that the science is mainly 
deductive may also be accepted There is often con- 
fusion in discussions as to the limits and functions of 
political economy between the phrases deductive and 
theoretical. Because it is so much deductive, political 
economy is often said, with reproach, to be a theoretical 
study only, and its professors are nicknamed theorists. 
But the deductions, nevertheless, may be from facts of 
a general kind, and are thus as legitimate as the pro- 
positions of the multiplication table. Dr, Pierson, ac- 
cordingly, is fully justified in his remark. It should 
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be understood, moreover, that as to large provinces of 
the study, especially the province of the money market, 
Dr. Pierson is mainly a desenber, and not a theorist, 
or if, as sometimes happens, he appears to theorise and 
IS not so much a desenber, he theorises as Ricardo did — 
that is, by giving as a theoiy a description of what 
business men invariably do under the conditions stated 
f We would especially refer students to the closing 
chapter of the book on foreign exchanges as of singular 
excellence, containing, perhaps, the fullest exposition 
ever given of the various puzzles as to balance of trade, 
balance of payments, and balance of indebtedness, as 
well as those respecting high and low rates of discount, 
on which so many people make shipwreck. There has 
been no more complete exposition of the subject, and 
what Dr. Pierson has to say may well be compared 
with Mr (now Lord) Goschen's ” Theory of the 
Foreign Exchanges ” and Mr Dagehot’s ” Lombard 
Street ” We are not quite sure we can agree with him 
throughout as to the regulation of currencies, a subject 
jwhich we should have liked to see discussed from the 
^oint of view of no regulation at all, instead, of from 
the Continental point of view, which accepts regulation 
as a matter of course; but this criticism in no way 
diminishes our sense of the value of the discussion itself 
The chapters on the principal monetary systems and 
on banking in the principal countries are equally com- 
plete and interesting, especially when the student re- 
members that Dr Pierson himself has had to deal with 
the business in his capacity as President of the Nether- 
lands Bank and Prime Minister of the Netherlands. 
^TThe student will find it both interesting and amusing, 
we believe, that Dr Pierson, after an elaborate descrip- 
tion of the fall in silver and the inelTectual attempts of 
bimetallic agitators in the United States and elsewhere 
iK> restore the ratio, goes on to describe with effect 
l^rious practical reasons for believing that bimetallism 
is no longer a possibility, and then adds a regret that 
this should be the case, when the opinion had become 
very general among experts — he himself holding the 
same opinion — that bimetallism is really possible if only 
all nations would consent to try it at the same timel 
We cannot but think this expression of opinion the one 
symptom of imperfection in the book. The practical 
reasons against bimetallism.— universal or otherwise — 
are, in fact, found to be based on the mathematical 
reasoning of Locke, who demonstrated that, as there 
could be no fixed price between gold and silver, there 
could be no coexistence of the two as standard money 
and no joint circulation of the two at any time at a fixed 
price. But this is a small blemish in a book all but 
perfect in other respects, which ought to be in the hands 
every economic student. R. G. 


I(UR IF/CAT/ON AND DISPOSAL OF SEWAGE, 
Sewage Works Analyses, By Gilbert J. Fowler* M.Sc. 
(Viet), FIC Pp. vi-hijo. (Westminster: King 
and Son; New York • John Wiley and Sons, 1902 ) 

T he thanks of all who are directly interested ih 
the disposal and purification of sewage — a 
rapidly increasing number — are diie to Mr, Fowler for 
hU excellent little manual. In his preface he says ; — 

X 
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" The following book has been written in response 
to several requests for an account of the methods of 
analysis in use in the laboratory of the Manchester 
Corporation Sewage Works. 

" Through the courtesy of Mr. F, Scudder, the 
author has been able to include descriptions of some 
of the more important processes employed in the 
laboratory of the Mersey and Irwell Joint Committee. 

** In general it may be said that the Joint Com-i 
mittee’s methods are designed for cases where 
samples from different works have to be critically 
examined, the Manchester methods for the analysis 
of a large number of samples of sewage and effluents 
of the same general character 

The successful application of modern bacterial 
processes will necessitate careful chemical control. 
It is hoped, therefore, that the following book will 
prove, of use to the increasing number of chemists 
who are interested in the scientific treatment of 
sewage 

" The methods here described are such as a con- 
siderable experience has shown to be capable of being 
rapidly executed, and of giving results of an accuracy 
amply sufficient for practical requirements." 

The book opens with a very brief description of 
the general principles of sewage purification, divided 
under the two headings - — (d) mechanical or disposal 
processes; (b) biological or purification processes, with 
regard to the second of which the author writes . — 

“ The changes which take place in all these 
biological processes are much more complex than those 
which are effected by any of the mechanical or dis- 
posal methods in class (a), and chemical control is 
absolutely necessary if they are to be maintained' m 
their greatest efficiency." 

The few pages which are devoted to this section 
might, we think, be extended with advantage in a 
future edition Even allowing for the fact that tjie 
work is one intended to deal with analytical methods, 
a somewhat fuller summary — so far as present know- 
goes — of the changes which take place in septic 
tanks and bacterial filters, from the pen of one who 
has made a special study of those points, could not 
fail to be of direct benefit to the laboratory worker. 
Such a summary would almost certainly stimulate his 
interest in the methods with which the book subse- 
quently deals 

After a short discussion on the gauging of sewage 
flow and upon methods of sampling, the latter a 
point on which it is difficult to lay too much stress, 
the author goes on (p. ii) to indicate what in his 
opinion are the chief chemical data required to deter- 
mine the amount of impurity in sewage and effluent, 
the working out of these data being given latqf, in 
the book. A further portion of the chapter is devoted 
to the " method of recording results," and here jwe 
might add that it is very desirable that some uniform 
system of records should be adopted throughout 
the country. The chapter closes with a section 
On the degree of purity necessary in an effluent, some 
of’ the provisional standards adopted by different 
Rivers' Boards being quoted. This question of 
standards is foo larg'e and thorny a one to be entered 
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into within the limits of a short review, but the author 
rightly emphasises the point that an effluent should be 
purified to such a degree that it will not take up 
oxygen from the water of any stream into which it 
may flow. 

In chapter ii the well-known " oxygen absorbed " 
test is discussed at length, and full directions are 
given for carrying it out; one advantage of this test 
is that a simple modification of the " three minutes' " 
test can be applied by any intelligent workman The 
chapter concludes with a description of Mr Scudder's 
" incubator test," which is now so widely employed 

In the section dealing with the determination of 
free and " albuminoid " ammonia, the methods fol- 
lowed both in the Manchester Corporation and in the 
Mersey and Irwell laboratories are detailed at length 
(p 44 et seq.). The accurate estimation of albuminoid 
ammonia in sewage effluents is not so simple as it is 
usually assumed to be, and, as it is a point of much 
importance, it would be well if some more or less 
uniform system of procedure could be generally fol- 
lowed 

The determination of nitrates (p 6i) is one of the 
most important of all estimations in a sewage effluent. 
The Gladstone-Tnbe method (reduction with the 
copper-zinc couple), which Mr. Fowler himself uses, 
is probably the most accurate of any, but it has the 
disadvantage of requiring twelve to twenty-four hours 
for completion. It is to be noted here that the author 
recommends the preliminary expulsion of any excess 
of ammonia present by distillation with steam — a 
plan which is perhaps better than by simple boiling 
in an open flask At the same time a loss of nitrogen 
is apt to occur here if nitrites are present in any 
quantity — at least, this is the case with the boiling 
pi^ocediire; it can, however, be prevented, as has been 
shown by P Frankland, by the previous addition of a 
small quantity of some alkali 

In detailing several proce.s 5 e 8 for the determination 
of dissolved oxygen in effluents, a reference to 
Winkler's chloride of manganese method, as modified 
by Rideal, might with advantage have been included 

On pp 82-85, determination of the rate of ah- 
zofpXion of dissolved oxygen by an effluent — perhaps 
the most important of all the chemical tests — is ex- 
plained, and various examples are cited. 

In the remaining sections of the book there are 
to be found such important items as the determina- 
tion of solids in suspension, of supreme consequence 
in the case of a tank liquor and of an effluent which 
passes directly into a stream ; the collection and ex- 
amination of the gases evolved from septic tanks and 
in the interior of filter beds, &c. But enough has 
already been said to show the comprehensive and exact 
character of this little volume. 

Before closing, two omissions may perhaps be re- 
ferred to, viz. (1) in any book dealing with the 
analysis of sewages and effiqeqts, one might naturally 
expect a reference to Ipe made to the work of the late 
Sir E. Frankland, Dupr^ and Adeney ; and (2) it is 
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frec)uently desirable to make a determination of the 
total nitrogen in an effluent, if only as a check on the 
estimation of the nitrogen in its various forms of 
ammoniai nitrate, 4c We would, therefore, suggest 
these points for a future edition, which will no doubt 
shortly be called for. 

Mr. Fowler is to be congratulated on having com- 
pressed a great deal of valuable information within 
short compass, and at the same time in a clear and 
pleasant style G M. 


ANOTHEE TEXT-BOOK OF ZOOLOGY. 


Cnidaria or Coelenteratcs arc more fully discussed, 
divided into Hydrozoa and Scyphozoa (including 
Ctenophora), we get no picture of the possible evolu- 
tion of the phylum We have the same comment to 
make throughout, that although the treatment of the 
various classes and subclasses is clear and terse, 
there is little of that evolutionary discussion of the 
phyletic afflnities which the preface led us to expect 
Goette divides bilaterally symmetrical animals into 
Hypogastnea and Pleurogastrica, the former includ- 
ing Vermes, Arthropodn and Mollusca, the latter in- 
cluding Vermiformia, Echinoderma and Chordata 
His stheme is as follows -- 


Lehrhuch det Zoologte. By Dr. Alexander Goette, 
Professor of Zoology in the University of Strass- 
burg Pp. xii + 504; 512 figs. (Leipzig* Engel- 
mann, 1902.) Price 12^ net 

W HAT the illustrious and experienced author pro- 
poses in his preface is a text-book for 
University students — presumed to be serious — a 

scientific work, a synthetic presentation of the results 
of analysis, an evolutionist outlook, an exposition in 
which structure, function, and relationships arc to be 
considered essentially “ als Erfolgc ciner geschicht- 
lichen Wandlung. " This is a noble ideal of a text- 
book, and to say that the outcome falls short of it 
IS only to say that Dr Goette is human — a busy in- 
vestigator and teacher, with much more urgent tasks 
than writing text-books 

The volume begins with a commendably terse intro- 
duction of twenty-five pages, in which the author dis- 
cusses with clearness the basis of a genetic classifica- 
tion ; the concepts of analogy, homology, and homo- 
plasy (“ Homoidie ”); the essential facts regarding 
cells and protoplasm; the progress of modern zoology; 
and the evolution theory He lays emphasis on the 
intra-organismal causes of the constitutional variations 
on which natural selection plays the part of the 
pruning-knife. It is a lucid introduction, but pro- 
bably too terse and abstract to rivet the attention 
of the University student, who desires a wealth of 
concrete illustration and a non-dogmatic mode of 
argument In a subsequent chapter introductory to 
the Metazoa or Polyplastids, Goettefciscusses the be- 
ginmngs of body-forming ” and ^ associated tax 
of natural death,” the dllTerentiation of tissues and 
organs, and the nature of sexual reproduction 
The author’s method is to follow the systematic 
order, and we wish to refer to his classification, which 
seems ultra-conservative. Thus in the phylum of Mono- 
plastlds or Protozoa, he recognises two classes — the 
Rhizopods and the Infusorians. The Sporozoa appear 
as an appendage of the Rhizopods and the Suctona 
as an order of Cillata. We do not find that Goette 
gives any reasons for this maltreatment. In the 
next section, which deals with radially symmetrical 
animals (” Radiata the Sponges are discussed 
in an elementary fashion in four pages, and classified 
as homy, flinty, and calcareous — again without a 
hint of phylogenetic relationships ; .^and while the 

NO 1742, VOL. 67] 


HYrOOASTRlCA Plfurocasihu \ 

Arthropoda Mollusca. Chordata Echinodermau 



MONOrLASTIDA 

In Hypogastrica, the gastrula is elongated in the 
direction of its transverse axis, and its slit-like blasto- 
pore (prostoma) lies ventrally, and coincides anteriorly 
with the formation of the mouth; in Pleurogastric.i 
the gastrula is elongated in the direction of its longi- 
tudinal axis, and the compressed prosLoma usually 
becomes the anus, the mouth being a new formation 
anteriorly 

In the phylum Vermes, the Nemerteans are ranked, 
without argument, as a third order of Turbcllaria; and 
the Nematodes are placed as a class beside Annelids 
in the subphylum Cocihelminthes, though the cavity 
of the nematode body is spoken of distinctly enough 
as a pseudoccel, not a coelom Echiurids and Sipun- 
cullds are slumped together as Gephyrea, and the 
appendix to the Vermes includes (i) Bryozoa, (2) 
Rotifers, and (3) Brachiopods. 

There is less eccentricity in the treatment of Arthro- 
pods and Molluscs, which receive a full and yet ad- 
mirably terse discussion. The Trilobites are ranked 
as an appendix to Entomostraca, the Euryptends 
and Kmg-Crabs as a third subclass of Crustacea. The 
author’s Vermiformia, with which the pleurogastric 
group of phyla begins, include Chstognatha and 
Entcropneusta, with Cephalodiscus and Rhabdopleura 
appended to the latter After a clear account of the 
Echinoderma, Prof, Goette passes to chordate 
animals ; he dignifies Ascidise, Appendicularis and 
Satps as separate classes of the subphylum Tuni- 
cate; the Lancelets represent the second subphylum, 
and Vertebrata the third. Cyclostomes are ranked 
as a class of Pisces, but distinguished sharply from 
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the Euichthyes, " which include PJagiostomes. Teleo- 
stomes, and Dipnoi. The order of Ganoidei is still 
allowed to survive, and Polypterus reposes beside 
Lepidosteus and Amia. In the treatment of Reptiles 
■a. recognition of the phylogenetic relations is practi- 
cally missed by insufficient notice of the extinct classes, 
and Archsopteryx (der zwar kein wirklicher Vogel 
war) is discussed under Reptiles rather than under 
Birds. Placental mammals are dealt with in four 
groups : — UngulcuUta (the Rodents come somewhat 
^quaintly between Chiroptera and Edentates), Ungu- 
late, Natantia (Sirenia beside Cetacea), and Primates. 
The strongest part of the volume seems to us to be 
the general discussion of the structure of Vertebrata, 
but even here the author’s extraordinary restraint 
lessens the interest of many of his paragraphs ; we 
may refer, for instance, to what he says in regard 
to the thyroid and the thymus. 

The figures have been designedly kept simple, but 
they are very clear and accurate. They are for the 
most part from original drawings, and many of theip 
are fresh and interesting. 

OVR BOOK SHELF, 

The Analysis of Oils and Allied Substances By A. C. 

Wright, M.A , B Sc Pp. xi + 241 (London Crosby 

Lodkwood and Son, 1903 ) Price gj. net 

The book is not, nor docs it profess to be, a manual 
for the oil specialist. As a work for the student who 
wishes to specialise and “as a laboratory guide for 
chemists who are not extensively engaged in oil 
analysis, or who have to deal with only a limited numbet 
of oils" (to use the words of the preface), it fills a decided 
want, and is evidently written by one who understands 
the requirements in such a case. The first chapter, on 
the occurrence and composition of oils, fats and waxes, 
may at first sight appear to be superfluous, but it deals 
systematically with so many substances that are un- 
familiar to those relying only on the usual chemical text- 
books for their knowledge that it forms a really essential 
introduction to the subsequent chapters 

In the section on glycerin, a table of specific gravities of 
glycerin of different strengths is given ; an error exists 
here in the specific gravity of 40 per cent glycerin, 1020 
being evidently a misprint for i'io2o. 

The chapter on the chemical properties of oils, fats and 
waxes from the analytical standpoint includes careful 
descriptions of the methods of obtaining the so-called 
constants , the “ether value” is called the “ester value 
a preferable term. An important comparison is given 
of Hubl's and Wijs's methods of determining iodine 
values. 

A chapter which contains a somewhat extended 
description of the properties of the more important oils, 
dec., with the methods of their investigation, is one which 
IS of especial use to those taking up the study of this 
subject, but it is doubtful how far the author is justified 
in saying a little, in a book of this character, on such a 
debated question as the estimation of beef-tallow in lard-i- 
one of the most difficult problems that the oil chemist can 
have put before him. 

On the whole, the author appears to have succeeded in 
the task he has set himself, and the subject-matter is 
carefully brought up to date. References to original 
paj^rs are numerous. 

Thp book IS very clearly printed, it is got up in very 
readable style, and ihe index appears to have been carefully 
compiled with a view to completeness. 
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upere at Galileo Ferratis, Vol i. Pp. xxviii-|- 492. 

(Milan . Ulrico Hoepli, 1902.) 

The Italian Electrotechnical Association decided to com- 
memorate its founder, Galileo Ferraris, by publishing 
his collected works m three volumes, of which the 
I present contains those papers which have the most 
intimate bearing on electrotechnics The first, a paper 
on the use of the compass for galvanometric measure- 
ments, was written while Ferraris was assistant lec- 
turer at Turin under Prof. Codazza, the second being 
his thesis for the doctorate, on the propagation of 
electricity in homogeneous solids, a mathematical work 
based on methods similar to those employed by Kirch- 
hofr. The invention of the telephone by Graham Bell, 
about the year 1877, attracted the attention of Ferraris, 
who was not slow to read a paper at the Turin Society 
of Engineers, and to find in the new instrument a means 
of testing Helmholtz’s theorem, according to which the 
timbre of a sound does not depend on the phases of its 
components. Another paper is on the intensity of the 
currents in the telephone. His two elegant theorems 
on the distribution of constant currents, published m 
1879, follow The introduction of secondary generators 
or transformers, in 1884, paved the way for his classiral 
memoirs on the G.aulard and Gibbs transformer, on the 
difference of phase and dissipation of energy in trans- 
formers, on some results of experiments with the Ganz 
transformer, invented by Zipernowsky, D^n, and 
Bldthy, and an interesting correspondence with Dr 
Hopkinson The alternating current motor forms the 
subject of the next two papers, and the volume con- 
cludes with his treatise on the geometry of vector fields, 
which was published after his death This paper affords 
an example of the spirit in which Ferraris devoted him- 
self to science. His successes ns an applied electrician, 
so far from drawing him aside from theoretical work, 
seem to have stimulated him to advocate the pursuit of 
research for its scientific value. From the introductory 
sketch of his work by Prof. Guido Grassi, we quote the 
following words * — “ Whoever, in scientific researches, 
always has applications in view never discovers any “ 
Again, at the second conference on electric lighting, in 
referring to the patient workers that had established 
the conditions for resolving economically the problem of 
illumination, Ferraris remarked “ These men never 
thought of applications, and it ts for this reason that 
they discovered them; they performed the part most 
important for applications, they provided the applicable 
things *' 

A Text-hook of Field Astronomy for Engineers Bv 
G C. Comstock. Pp x -I- 202. (New York ■ Wiley 
and Sons; London. Chapman and Hall, Ltd., 
1902.) Price loJ. 6 d 

This text-book is designed for the considerable class of 
technical students who need to make practical applic- 
ations of the methods of spherical astronomy, but can- 
not devote to the subject the time necessary for a course 
such as befitf those who wish to study astronomy as 
Q science, Teachers who have to undertake the in- 
struction of such students will study with interest the 
course which Prof. Comstock has adopted after an 
experience extending over many years, more espccialjy 
as no attempt is made to reduce the work to mere rule- 
of-thumb processes. The introductory chapters include 
the necessary formula for the solution of spherical 
triangles, hints on the orderly arrangement of compu- 
tations, definitions of coordinates, and a short account 
of the various corrections to observed data. The 
methods of observation are classified as rough, approxi- 
mate and precise according to the degree of accuracy 
required, and this excellent arrangement not Only 
simplifies the task of the student, but Indicates how 
lime may often be saved by avoiding the more refined 
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processes when a comparatively roug-h result is sufli- 
dent for the purpose in view. Some of the processes 
described have not usually been introduced into elemen- 
tary treatises, but all that are given have been found 
by the author to be well adapted for students. It is not 
quite clear why the description of instruments is post- 
poned to the part dealing with accurate determin- 
ations, seeing that their use is assumed in earlier 
chapters, but otherwise the sequence is all that can be 
desired. Some of the ** forms '* for computation do 
not seem to be the best that could be devised for be- 
ginners, though they are doubtless well adapted to 
trained workers, and we think they could be made more 
self-explanatory with advantage to the student. The 
book deals very completely with the astronomical work 
involved in surveying, and anyone who masters its 
contents will obtain a thoroughly sound knowledge of 
the subject. 

A New Student's Atlas of English History By Emil 

Reich, Doctor Juris Pp. vii + 55 maps (London 

Macmillan and Co , Ltd ) Price loj bd, 

This small and handy atlas will be found of use in the 
higher forms of schools, for the modern specialising 
sixth form boy who is going to add to the number of 
open scholarships which his school can advertise to 
the world, more especially Nor will the aspirant after 
a first in modern history’ ’’ find Dr. Reiches book of 
small use to him by any means. It contains many 
points that will not be found cUev-herej for instance, 
the historical summaries facing the maps in most 
cases will prove very handy The maps themselves 
are good and arc up-to-date; the latest partition of 
Africa IS given, and the Transvaal and Orange Colony 
are as red as Natal. Wc may, perhaps, object to 
Egypt being described in brackets as (Turkish) ” on 
map 48 ; if it is not British, it is Egyptian , the shadowy 
and hardly even nominal overlordship of Turkey is 
hardly worth commemoration any longer. Also, there 
are not enough maps; what there are are so good 
that we should like more 

As IS perhaps natural, however, in a German author, 
there is a suspicion of pedantry about the book In 
the preface there is much talk about “ psdagogy 
(though “ pedagogue " m English is a term of abuse, 
and the Greek was a sort of male nurse- 

maid!), and It IS obviously directed rather to the 
address of the schoolmaster than of his pupil. Person- 
ally, wc think that such a preface should be written 
for the information of the boy who is going to read 
the book But this is a matter of opinion 

The Rational Metnory. By W. H. Groves Pp vl + 

115, (Gloucester, Va. ; W. H. Groves, n d.) 

Few. could read this useful little book of 115 pages 
without benefit. The author does not claim original- 
itv, but has selected the principles and facts of recog- 
nised importance from other works on memory The 
author draws special attention to the fact that one man 
may have a ^ood memory for certain things, and yet 
be very deficient in remembering others This fact, 
though so well known, is constantly overlooked by 
writers on memory. They can themselves remember, 
through the possession of some well-developed faculty, 
and therefore invent a system based on this fact, 
whereas the majority of persons might find greater 
difficulty in remembering through the system than 
through the ordinary method. The author devotes four 
chapters to the consideration of concentration and ob- 
servation There is a very insUuctive chapter on the 
necessity of reviewing the knowledge we possess, so as 
to have it available at any given moment. As we re- 
member entirely from single impressions, it is of the 
greatest practical importance that w^ten we receive 
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a new impression the previous one be revived A 
simple illustration will make this clear ; A man may 
meet another three separate times without remember- 
ing that he has met him before , he might subsequently 
remember that he had met the man on any one of the 
three occasions, but the remembrance would not be 
nearly so vivid as if he had recognised his acquaintance 
each time they met The chapter on the subconscious 
or subjective memory contains many statements which 
will not admit of proof. As a matter of fact, all 
memory is subconscious; everything is remembered, 
and may, in favourable circumstances, be brought 
before the mind. There are some curious errors 
which the author would do well to correct in another 
edition, such, for instance, as the use of the \^ord 
“ mneumonics, ” which occurs r^eatedly for “mne- 
monics,'’ and the reference to Mr Gladstone as Sir Wm. 
Gladstone 

Real Things in Nature, A Reading Book of Science 
for American Boys and Girls. By Edward S Holden, 
Sc D., LL D , Librarian of the U.S. Military 
Academy, West Point. Pp, xxxviil + 4^3. (New 
York The Macmillan Company, 1903 ) Price 3J Od. 
The subtitle of this book is somewhat misleading, 
because it may give the idea that Dr Holden imagines 
it IS possible to teach science by reading lessons alone. 
An examination of the contents of the volume shows 
this is by no means the case, for Dr. Holden continually 
instructs his reader to try experiments bearing upon 
the statements made in the book. The scope of the 
volume is very wide, readings being given in astro- 
nomy, the various branches of physics, meteorology, 
chemistry, geology, zoology, botany, human physi- 
ology, and the numerous subjects included under the 
early history of mankind The book is well and pro- 
fusely illustrated; it contains a full table of contents, 
but no index, an omission which rather interferes with 
the usefulness of the book as a work of reference for 
pupils 

Casiology : a View of the Oolite Period and Earliest 
Man. By J. Craven Thomas. Pp 20, (Bromley . 
Kentish District Times Co , Ltd ) 

This purports to be a paper read before *' The Bromley 
Naturalist (jic) Society “ in November, 1902, and we 
can only marvel Had it been written two or three 
hundred years ago we should not have been sur- 
prised, but for anyone in the twentieth century to 
advance seriously the views expressed by Mr. Craven 
Thomas is astounding. His “ science of castology “ 
appears to be the contemplation (we cannot say study) 
of flint-casts which he regards as belonging to the 
Oolite period I But it will be sufficient to quote one 
paragraph from his pamphlet : — “ Fossil flint is that 
which IS composed of petrified organisms, with or 
without a certain amount of integument, such as 
leaves, branches of trees, fruit, birds, beasts, fishes, 
and broken parts of man “ M 

The New Forest. Its Traditions, Inhabitants, and 
Customs By Rose C de Crespigny and Horace 
,. Hutchinson Pp viil + 293 (London ’ John 
Murray, 1903 ) Price 25. 6d net 
This pleasantly written book appeals both to lovers 
of the New Forest and to those who have yet to make 
the acquaintance of this vast woodland region 
Readers who have themselves explored the recesses and 
solitudes of the forest will be impressed by the wide 
knowledge of the beauties of this part of Hampshire 
possessed by the authors , and those who have not yet 
strolled through the leafy glades of, say, Mark Ash will, 
aftei* reading the book, be anxious to spend a few 
pleasant days wandering in the forest. 
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LETTERS TO THE EDITOR. 

[Thfl Editor dots not hold himself responsible for optnior^s ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond lOith the writers of, rejected 
manuscripts intended for this or any other part of Naturb. 
No notice is taken of anonymous communications ] 

Effects of tbs Gale of February a6. 

This district, and so far as 1 know a lar^e part of) 
Ireland, was in the early hours of the morning of February 
26 swept over by a g’ale of exceptional violence. The 
maximum occurred between ih. and ah 30m. a m 

The destruction of trees has far exce^ed that caused by 
any gale within my memory. Nothing at all like it has 
occurred here since the celebrated storm of 1839 The 
damage, 1 should say, certainly exceeds the total during the 
intervening interval of sixty-three years. No kind of tree 
has escap^. 

What has struck me most is the strong evidence of the 
fact that it is not the absolute pressure of the wind which 
docs the damage, but the uneteadiness of the pressure, 
giving rise to oscillating motion which, when the periodicity 
of the gusts happens to be nearly the same as that of the 
tree, causes it to succumb 

Owing to the immense number of the prostrate trees on 
the present occasion, there are exceptional opportunities for 
testing this, In numerous cases plantations have been 
practically levelled, but of the few survivors the greater 
nufhber are usually found on the outside, principally on the 
weather side. 

Single trees standing alone in Helds have usually escaped. 
Of groups of three or four it is rarely the case that that on 
the weather side has been the one to suffer I rather think 
that where the row lay in the direction of the wind there 
have been more casualties than where it was at right angles 
to it, but I have not been able to satisfy myself as to this 
There are, however, many cases of trees lying nearly 
parallel to the fence 

The trees in nearly every case lie in a north-east direction. 
A very few are In various degrees of orientation The gale 
seems to have been most unequal in its action Lanes some 
forty yards wide, which can be traced for several hundred 
yards, have been swept down, and on each side, perhaps 
for 200 yards, little or no indication of the tempest is per- 
ceptible There seems to be no evidence of any rotation of 
the blast in these lanes 

1 think that it is clearly proved that in the case of trees, 
and probably more or less of artificial structures, unsteadi- 
ness of blast IS very largely responsible for damage, and 
that recorded velocity and mean pressure form very fallacious 
guides as to force to be resisted 

It has been remarked to me by several people that trees 
in exposed situations, even upon the tops of hills, have 
escapi^, while others have been swept away wholesale in 
hollows where they were entirely shielded from the direct 
action of the blast Kosse 

Birr Castle, March 14. 


Ambidexterity, 

In the " Notes of Nature of March 12 you mention an 
association proposing to teach writing with both hands by 
the method of upright penmanship. This is quite in- 
telligible, but when it is said that the child by this means 
will acquire left-handed skill m all other manipulations, 
this cannot be correct Left-handedness means that the le^t 
hand can be used equally well with the right ; this is tAjrf, 
but not in the same way. The course of rhe cricket ball in 
a left-handed bowler is not the usual one- When a surgeon 
11 left-handed it is not to enable him to do with his le^t 
exactly the same thing as with the right, but something 
different. After making an incision in the eye with his 
right hand, he takes the knife in his left to complete what 
he requires, without altering his position or turning the 
patient A left-hand^ waiter, after remo^ng the 

lii^s of^Wfe chicken on one side, changes the knife and 
forte to the other hands, and does the same on the other side. 
It only wants a moment's consideration to see that if the 
arms are turned round one goes in the right direction and the 
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other in the left, so that if the right hand is used in turning 
a screw to the right, as screws are all made, a corresponding 
movement with the left would turn it in the opposite direc- 
tion. As left-handed screws are not usually made, 4 le(t- 
handed man has to use a different and inferior set of 
muscles, and works with a disadvantage. In the same way 
ordinary handwriting cannot be copied by the corresponding 
muscular and nerve apparatus on the left side ] it is done by 
a totally different apparatus after much time and trouble. 
It IS much easier to use the corresponding set of muscles, 
but then this produces backward or mirror writing The 
only movements common to the two sides must be near the 
median line. If the corresponding muscular and nerve 
apparatus be used in both arms, the result is equally good, 
but It is not the same, as in writing or turning a screw. 
If one hand imitates the exact movements of the other, it 
IS done by another apparatus and at a disadvantage, as 
with a child learning the scale and using different nngers 
for similar notes There is, therefore, no such thing as 
ambidexterity, unless, indeed, it is used in another sense, 
as in the violin player, where he educates each hand for Its 
own particular object Samuel Wilks. 


Mendel’B Prlnclplea of Heredity In Mice 

The experiments respecting heredity in mice conducted 
by Mr Darbishirc in the Oxford Laboratory at Prof 
Weldon's suggestion, and described in Biometrika, 11., parts 
1 and ii , arc of exceptional interest. As the fruitful de- 
velopment of these and similar experiments depends on a 
true interpretation of the facts so far reached, I offer a few 
words in supplement to the conclusions deduced by the 
author 

By crossing Japanese waltzing mite having pale fawn 
and white coats and pink eyes with ordinary white pink- 
eyed mice, 154 offspring were produced, of which 137 were 
grey and white, i was grey, 7 were yellow and whitish, 
9 black and white or whitish The colour-patches showed 
decided variations in amount and in tint. A fact of extra- 
ordinary physiological significance (omitted from the pre- 
liminary account) is that though the eyes of both parent- 
forms were pink, the cross-breds without exception had dark 
eyes, a result which, though to some extent paralleled by 
certain plant cases, is probably as yet unique among animals, 
at least in degree 

The cross-breds bred inter se gave 66 mice, of which 13 
were pink-eyed albinos, 17 were pink-eyed with more or 
less colour in the coat, and 36 were dark-eyed, some (pre- 
sumably all) having colour m their coats. Bred with 
albinos the cross-breds gave 111 pink-e^cd ajbinos, and 94 
with dark eyes and some colour in their coats The coat- 
colour phenomena, though exceedingly important, are too 
complex for consideration in a few lines. The evidence 
also, as yet, is in some respects insufficient, but did space 
permit I should be glad to discuss these facts as far as 
they go. As to eye-colour, the phenomena are simpler, and 
from them thq following conclusion is drawn by the 
author — 

“ The inheritance of eye-colour is not in accordance with 
Mendel 's results. For since pink eyes occur in parti -coloured 
mice, the possession of pink eyes must, on Mendel's view, 
depend on a separate embryonic element from that which 
determines coat-colour Pink eyes are, however, not 
'dominant,' since the two pink-eyed parents of the first 
generation always produce dark-eyed young For the same 
reason pink eyes are not ' recessive.' Yet although pink 
eyes disappear in the first generation (the result of cross- 
ing two pmk-eyed parents) they reappear in the second ; 
but a correlation is then established between cOat-colour 
and eye-colour which is strong in the offspring of hybrids 
paired together, and at present perfect in the offspring of 
hybrids and albinos The behaviour ol eye-colour is thus 
in every respect discordant with Mendel's results " 

The purpose of the allusion to " dominance " escapes me. 
rn what circumstances could pink-eye be dominant, or re- 
cessive, to pink-eye? The reference to correlation is no Jess 
perplexing. The meaning might be clearer if we were told 
what offspring the writer would have expected If the In- 
heritance had been " in accordance with Mendel's results." 
But a negative conclusion, however acceptable, supplies 
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imperfectly the place of a positive result Let us see if a 
positive interpretation is compatible with the fact-; 

In fr^e of so emphatic a declaration to the contrary, my 
opinion may seem over bold , yet 1 feel no hesitation in 
believing^ that the inheritance of eye-colour in these mice, 
so far as the record reaches, was strictly Mendolian "Ihe 
first cross proves that when m this case an albino (pink- 
ie) gamete, G, meets a" colour-bearing (pink-eye) gamete, 
G', in fertilisation we must expect the resuliing hetero- 
zygote, GG\ to be coloured in coat, with a dark eye When 
these heterozygotes breed inter st\ they will form on an 
average equal numbers of homozygoles, GO and G'G', and 
of heterozygotes GG' and G'G Of these, the homozvgotes 
will all have pink eyes, but while GG will have a while 
coat, G'G' will have some colour in the coat The hetero- 
zygotes, GG' and G'G, will have dark eyes and some luIoui 
in their coats 

Treating GG' and G'G as identJcal, we thus evpett the 
ratio 

1 GG I li'G' 2 GG' 

Therefore the most probable distribution of the 66 mice is 
as follows — 

165 pink-eyed albinos 165 pink-eycd with colour in coat 
33 dark-eyed with colour in coat, 

and the experiments gave 

13 pink-eyed albinos 17 pink-eycd with colour in coat 
36 dark-eyed, ( -* all) with colour in coat 


side with universities, but free from ordinary academic 
control 

Were these figures added, tlie comparison you make be- 
tween the sums devoted to higher education in this country 
and m Germany would be still more striking For — to take 
a single case— side by side with the well-endowed University 
of Berlin, there is the Technical High School at Charlotten- 
burg, which is one of the finest technical institutions in the 
whole world, liberally supported by the State, and, notwith- 
standing the jealous protests of the Prussian universities, 
wisely authorised by the German Emperor to grant degrees 
in the main branches of technual knowledge 

J Wfrthumi-r 

Merchant Venturers' Tcchnual College, Bristol, March 16 

[The senes of articles referred to of set purpose deals with 
universities only — Ed ] 


Hygrometne Determinations. 

Doring the past week 1 have made some determinations 
with regard to the humidity of the atmosphere at this place, 
and the results, which show a very rapid change, are, if 
not perhaps uniisiidl for our climate, certainly somewhat 
striking 

The tests were made with dew point instruments, and I 
np])end the figures deduced from my determinations on four 
d lys 


Similarly, on crossing the hybrids with albinos, we expect 
equal numbers of GG and GG'. Thi refore the most prob- 
able distribution of the 205 mice so produced is 

loa ^ pink-eyed albinos 102 5 dark-eyed with colour in coat, 

and the experiment gave 

111 pink-eyed albinos 04 dark-eyed with colour in coat 

Experiment agrees well with expectation In what respect 
are they discordant*' 

The case is closely comparable with that found by Miss 
Saunders in Matihiola (Rep, to Evol Ctlce of Roy Soc , 
it)oa), when a white hoarv form crossed with a while 
glabrous form gave purple hoary oiTspring ; and with Ihc 
production by Ivulreuter (lonfirmed by Gartner, Naudin 
and Godron) of purple (lowered hjbiids by the union of two 
while flowered Daturas, D ferov and D laevis Why in 
these rases (lie heterozygoLcs are atavistic we do not know, 
but the problem need not be insoluble 

Anyone conversant with Mendelian phenomena can now 
predict the eye-colour of the future offspring of the various 
unions with approximate nt rural y Pending further experi- 
ments, we cannot predict the particular colours which will 
appear in the coats, and for various reasons we should 
perhaps be cautious in declaring that all the dark-eyed mice 
must show colour in their coats. 

From incidental comparisons of these new facts with the 
simpler results of von Guaila an inexperienced reader might 
suppose that the Iwo sets of experiments had been com- 
par^le and had given discrepant results It would have 
prevented misconception if the author had staled that while 
the waltzing mice he used were pale fawn and white with 
pink eyes, von Guaita’s were Mack and white wUh dark 
eyes. It is a feature of the Mendelian view of heredity that 
different specific results may be expected when different 
specific materials are introduced B^TrsoN 

Grantchester, Cambridge, March 11. 


Univenlty Education in the United Kingdom and 
Germany, 

With reference to the admirable article on " The Uni- 
versity in the Modern State " which you published in your 
issue of March la, may I point out that the figures you give 
deal only with university education m Germany in arts, 
pure science, law, medicine, &c , they do not include the 
very large expenditure on technical education of university 
rank. Both in that country and in the United States suep 
education is given in technical inslUutioite existing side by 
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1 Temper 

! nlure of ' Dew 
Hlmo- piiint 

‘ ipherc j 


(0 

Elasiir force vapour, 
Bccorclinjif In Re^nauli, 
111 inchei 


'1 T' 


1 ' 


(1) February 12 

II 30 p m 

52 J F 

! 22 ‘5 1' 1 

03925 1 

0 1206 

(2) Febmary ij 

1 1 p.m 

48 S 

1 

0 3414 

0 2291 

(j) February 15 

1 2 30 p m 

48 7 

1 

44 

' 0 J4J9 

u 2882 

(4) Feliruaiy 16 

I 30 a m 

1 

1^' 

0 23S2 

0 2119 


Case 


0 /) 


Helanve 
humidity in 
huudreiUhs 


Weishl cubic fooi 
nir under given 
condiluiiiK 
(in grams) 


(/) 

We vapour pre^cnl 
in cub. n Rir under 
given condiLioni 
(in grninii) 


Coirecied lo mean liarometric picssuro of 
39 3 EnBb'h inch^'i 


(I) 

307 

526 7803 

I 3145 

(2) 

67 I 

529 9801 

2 4982 

( 3 ) , 

845 

529 6004 

3 i 3>7 

( 4 ) 

89 

540 '660 1 

2 3965 


1 hn figures in the last two I'olumni are deduced from the 
Greenwich observations, while for those in columns (c) and 
(d) 1 am indebted to Regnault. 

Unfortunately, I have not the height of the barometer at 
the time of my determinations, but have assumed a mean 
pressure, covering the four days on which they were made, 
equal to 29 3 inches of mercury, and have corrected the 
figures given in columns (e) and (j) in accordance with this 
assumption. 

The figures given are open to further correction, while 
some are but appiroximations 

In case (3), if the relative humidity be calculated by 
multiplying the factor lOo/F into the elastic force of vapour 
at the dew point the result, o 2882 x 100/ F = 290 8 = 83 8, is 
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different , while the values for the elastic forca of 
vapour have not been corrected for the assumed barometric 
pressure Nevertheless, a decidedly rapid Increase tn the 
humidity of the atmosphere is shown, and in considering 
the table, it must be borne in mind that the results, if re- 
duced to a mean temperature, would be even more striking. 

Barnet, February 18. E V. Windsor 


LagraDge'8 Equailons. 

As most of the standard treatises on dynamics contain 
satisfactory proofs of Lagrange's equations, I do not see 
that any useful purpose Is served by proposing an additional 
crte> The important point is this — That amongst the 
numerous forms in which the kinetic energy of a dynamical 
eystem can be expressed, there is only one form which can 
be eniployed in using Lagrange's equations, and that is the 
Lagrangidn form in which T is expressed as an n-ary 
quadric of velocities which arc the time variations of the 
coordinates 

Similarly in using Hamilton's equations 

.dfe; 

there is only one form, vie. the IfahnUonian form, which it is 
permissible to use in which QT U expressed as an n-ary quodrlV 
of momenta of the same type as the coordinates of the system 
Now the form i(Aaf|^ + + Cta^) is neliher Lagrangian nor 

Hamiltonian, and therefore cannot b 6 used in either equations. 

A. B. Basset. 

Fledborough Hall, Holyport, Berks, March 6 


A Remarkable Meteor, 
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extremely 

of its apparently reaching the surface of the earth, a little 
east of north-east of here. The " falling star'* was about 
«qual in brightness to Sinus When first it attracted my 
attention it would be just below the cluster “ Comii 
Berenices " So slowly was it falling that I first mistoc 
it for the fixed star Arcturus, the resemblance being pi*d 
ably increased by its colour, which was reddish. It slowly 
dropped vertically downwards. Its brilliancy keeping con- 
stant , it left no trail. Its line of descent would make a_ 
email angle with the line 8^ Leonis. I watched it fall right 
to ground — but it may not have quite teached earth, as there 
was a rise In the ground before me. About one-lhird of its 
distance from the ground it appeared to “ wobble," but that 
may have been an illusion It fell so slowly as to take quite 
five seconds The time was about 7 2a p m on March 15, 
when I was a little more than a mile to the south of Basing- 
stoke. J. E. C. Liddle 

Fairfields, Dasingstoke, Hants 


Nerntt Lamps In Lanterns. 

It was suggested to me by a friend to use a Nernst lamp 
in a lantern On trying the experiment 1 have found that 
a one ampere 220 volts Nernst lamp gives quite a fair result 
in B small lantern, certainly very much better than could 
be got with oil wicks, and when put at a small angle from 
the horizontal the filament gives a. very concentrated light 
For lantern purposes it would be quite possible to remove 
the heating coil and to start the lamp by means of an alcohol 
flame. Indeed, I think that a speual Nernst burner could 
be made for lanterns, giving a high candle power and fitted 
with a suitable fitting, which would largely replace lime- 
light, and It would even In many cases replace the arc 
lamp where a powerful light was not required. There lan 
be no doubt whatever about its convenience. 

C Turnbuli 

Electricity Works, North Shields, March 16 


PHOTOGRAPHS OF VOLCANIC 
PHENOMENA.^ 

'^HE application of photography to the recording 
^ and illustrating of volcanic phenomena has done 
^nuch to secure accuracy, and the avoidance of those 
’Sources of error to which the students of these 
stupendous outbursts must always be particularly 
liable Valuable as are the drawings made under 
the superintendence of Sir William Hamilton for his 
classic M^ork, “ Campi Phelgraei," they do not carry 
the conviction to the mind of a reader of the work 
that actual photographs would do; while many of the 
drawings of volcanic phenomena in less carefully 
illustrated works are faulty and exaggerated almost 
to grotesqueness 

Perhaps the first serious attempts to show the 


Dawn of Modern Geography. 

In the review of my book (" Dawn of Modern Geo- 
graphy," vol. il.) which appeared in Nature, November 27, 
1902, It IS stated (p, 75), by way of repetition from Nature^s 
review of vol. i of the same work, that the " revision of 
the whole of chapter vi. of vol. i , on geographical theory, 
together with Mr. Beazley’s account of the history and use 
of medisval maps for the whole book,” was " due to Mr. 
C. H. Coote, of the Map Department of the British 
Museum." When this unfounded assertion was first made, 
1 wrote (with the entire concurrence of Mr, Coote) and 
pointed out to the reviewer that he was mistaken. As the 
misleading statement now reappears, I may say that Mr. 
Coote never saw a line of the " Dawn of Modern Geo- 
graphy," vol I, — nor had I any consultation with him on 
ariy point therein — until after the last carrectiona of proof 
had been made, and the sheets finally returned for press 

C. Raymond Bbazlry 

NO. 174a, VOJ. 67] 


taneous photography were those made by an enter- 
prising photographer of Naples, during the Vesuvian 
eruption of 1872. He obtained three photographs at 
different hours, which illustrate very clearly the scale, 
the principal details and the changes of phase in the 
.outliirst. These photographs have since been repro- 
du^d in many geological treatises. 

During the visit of the Geologists’ Association to 
the South Italian volcanoes in i8qo, a number of 
photographs were obtained by members of the party 
which demonstrated the value of instantaneous phono- 
graphy in recording all the successive stages of an 
outburst Some of these photographs were repro- 
duced in a memoir published by Dr. Johnston Lavis 
at Naples in rSqi 

Dr. Tempest Anderson’s contributions to the subject 
appear to have begun in 1885, when he read a paper, 
illustrated by admirable photographs, before the (geo- 
logical Section of the British Association at Aberdeen. 
This paper dealt specially with the extinct volcanoes of 
Auvergne. In subsequent years, Dr, Tempest 
Anderson has visited almost all accessible volcanic 
districts — Italy and Sicily, the Canaries, Iceland, and 
various parts of the North American Continent. Last 
year he volunteered, at his own expense, to join the 
expedition sent out by the Royal Society to report 
on the eruptions of St. Vincent and Martinique, and 
the results obtained by Dr. Flett and himself have just 
been published in the Transactions of the Royal 
Society 

The work before us consists of reproductions by 

1 " Voleonk Studiv In Many Landi halna Reproducuom cf Fhoto- 
ffraphi by iha Author of above One Hundred Aciadl Objocia, with 
Eablanalory Noiicei " By Jempeit Andenon, M D., B Sc. Lond , 
F. G S , F.R O.S., A.C, Fellow of Univenity Collece, London, Hon, Sec. 
Y orkabire Pbileaophlal Socletv Pp savin + aoa ; pletei 1 lo ov 
^London John Murray, 1903 ) Price itt net. 
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means of half-tint blocks, for the most part ot a very l 
clear and satisfactory character, of photog'raphs taken ' 
by the author. Each plate is accompanied by a letter- | 
press description, calling' attention to the principal , 
phenomena which are illustrated jn the plate. In a short ! 
introduction upon "Photographic Methods,*' the' 
author gives a number of valuable hints, which cannot | 
fail to be of service to every geologist who wishes to | 
go abroad armed with the camera. Dr. Tempest i 
Anderson s remarks on the lenses to be employed, on I 
the importance of the use of a firm stand, and on the r 
relative advantage of plates and films, should be 
read by everyone desirous of doing good work in this 
direction. ' 

Of the photographs reproduced in the 105 plates of 
this volume, seventeen are taken from Vesuvius and the 
surrounding country, two from Etna, eight from the 
Lipari Islands, eleven from the Auvergne and Central 




rHE AFTERMATH OF THE PARIS 
EXHIBITION. 

'PHE size and importance of the Pans Exhibition 
^ of 1900 IS beginning to be appreciated in its true 
significance. Many who visited the exhibition in a 
casual way were greatly impressed with its vastness, 
and came away with the feeling that the exhibition 
was a marvellous illustration of the Frenchman’s power 
of organisation , but that, owing to its very immensity^ 
It lost much of its practical value The aftermath of 

the exhibition is still with us, and we begin to see 

from the number of special reports upon the different 
departments — that although not a financial success, the 
exhibition has left its mark upon commerce and science 
in a way that bids fair to rival, in its economic results 
the immense advantages that accrued to this country 
from the Lire.it Exhibition of 1851, and justly to warrant 

the enormous labour put 
forth in its inception and 
organisation. 

In the Revue g^n^tale 
des Sciences (November,. 
1902) Prof. A Haller, of 
the Paris University, 
inntributes the first part 
of a most interesting and 
•suggestive article uporv 
the " Chemical and 
Pharmaceutical Indus- 
tries *’ at the Pans Ex- 
hibition He commences- 
with a reference to the 
retrospec tive stand, 
where apparatus and 
substances of historical 
interest were exhibited 
Amongst these exhibits- 
were specimens of alu- 
minium .Ts prepared by 
Wohler, sulphuric anhy- 
dride by Winckler, the 
first specimen of mag- 
nesium which was pre- 
pared electrolytically by 
Bunsen, and many other 
products and apparatus- 
of historical interest He 
then ^ocb on to refer to 
artificial substances .such 


- “^•Fic |i —A Ulj (pronoun l.euw), Reykjanes Peninsula, Iceland as ultramarine, syntheti- 


France, eight from the Canaries, thirty-two from Ice- 
land, five from the Eifel and Central Gerniany, eight 
from the Yellowstone Park and other parts of the 
Western Territories of North America, ten from various 
ancient volcanic districts in the British Isles, and four 
from the West Indies 

Most of the pictures are wider than the page of 
Naturb, but the one here reproduced will give a good 
idea of their general character Those who have seen 
reproductions as lantern-slides of these photographs 
thrown in an enlarged form upon a screen caff ' 

testify to their excellence and value The fact that 

in many cases- — notably in Iceland and the West 
Indies — the work has had to be earned on under most 
unfavourable conditions, while it increast^s our ad- 
miration for the skill and perseverance of the author, 
cannot but greatly enhance the value of the results 
obtained. The author of this work is to be con- 

gratulated upon having discovered a field of work in 
which he is able to make such valuable contributions to 
science. , J VV, J. >' 

NO. 1742, VOL. 67] 


cal perfumes, pharma- 
ceutical preparations and a very complete collection of 
coal-tar dyes 

The article is mainly devoted to the German chemicdl 
industries, and by far the most interesting paragraphs- 
are those in which Prof. Haller reviews the great 
advance in German science, and endeavours 10 assign 
a reason for this phenomenal development. En 
passant, he regrets that Great Britain did not see her 
way to send apparatus and specimens of historical 
interest, which she, who can boast of the great names 
of Priestley, Cavendish, Davy and Faraday, might so 
easily have done. 

The recent trade depression in Germany has attracted 
considerable attention, but although many branches- 
of industry have been passing through a period of great 
difficulty, and the total German exports for 1901 
showed a decrease of 240 million marks, the exports of 
the chemical trade showed an increase of 10 million 
marks ^ Prof Haller attributes much of the success 
of the Germans in the chemical trade to the manage- 
ment and to the employment of men of high scientific 
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training and attainments. He illustrates his point by 
giving an outline of the organisation of a typical 
chemical works in Germany. The management con- 
sists of a business man, a chemist and an engineer, 
and attached to each department is a special research 
laboratory. Eioth the laTOratories and workshops are 
splendidly fitted with every appliance necessary for 
carrying out the most complicated and exact oper- 
ations. The expenditure upon chemicals, books and 
apparatus would appear to a British manufacturing 
company to be absolute lunacy, the Badische Anilin 
und Soda Fabrik alone spending more than 5000I. a 
year on glass and porcelain apparatus. The consulting 
library attached to the laboratories of F. Baeyer and 
Co., of Elberfeld, contains no less than fourteen 
thousand volumes and twenty-three thousand pam- 
phlets of an original character 

As to the methods of research, when a new com- 
pound has been discovered which is found to have, 
say, dyeing properties, it is sent to the dyeing depart- 
ment, where a chemist, who has made a speciality of 
that particular branch of chemistry, subjects it to the 
most exhaustive tests, and tries its behaviour on cotton, 
wool, silk, paper; leather, &c. Should any of these 
tests turn out in a satisfactory manner, the substance" 
is then subjected to tests on a semi-manufacturing 
scale. Again, a new preparation which may be 
expected to possess therapeutic properties is sent to 
the medical department, where its physiological 
effects are tried These articles having successfully 
passed through the experimental stages, the business 
man is called in, and they are placed on the market. 
Circulars and pamphlets are sent out, which set forth 
the effects and uses of the articles. These circulars 
are printed in all the European languages, and often 
in those of Asia. Samples are sent out, and travellers, 
who are accomplished chemists, visit works and busW' 
ness houses where the articles may be used. These 
men place their knowledge and skill at the service of 
the consumer, while they demonstrate how the articles 
may be used to the greatest advantage In no case do 
they endeavour to plant their products upon \ht\r 
customers against their will, and, if necessary, the 
articles are so far as possible modified to meet their 
customers' tastes and prejudices. Little or nothing is 
left to chance; everything that ingenuity and business 
experience can suggest is resorted to in order to obtain 
the market ^ 

Prof. Haller recognises that the patent laws of 1878 
have been of great benefit to the German manufac- 
turers But patent laws are only useful when thep^ 
are inventions to be patented and processes to be pro- 
tected, He further recognises that the mineral wealth 
of Germany has been of incalculable value to the- 
nation, because it has, to a large extent, rendered it 
independent of outside nations for its raw products. 
For example, the wonderful deposits of Stassfurt en- 
able the Germans not only to supply themselves, but the 
world at large, with potassium salts 

Prof. Haller considers the scientific training obtain- 
able at the universities and polytechnics to be the maiij 
reason of thq astonishing development of the German 
chemical industry. It must not be forgotten that be- 
side the universities and polytechnics, there are special 
academies where the general outlines of chemistry ar^ 
taught, and where special applications of science to 

1 “ 'ne UntlKh merchinl relli th« goodi which hi deali In and hai 
Hlictcd hiniHir. and luvn ll 10 ihi cuMomoi lo ndape to ih« 

merchandise. The Ofrman Individuallsu and mceii ibe waiiti of bis 
c oiom crt , he adApli hli merchaiidise, credit, conditions of ulea, 
*jy* ^*yi P«:>elngi ftc, lo the wanes and deurea of hLs client Thu* he 
(he buyer la but seldom in a poiuion to value quality 
and vlcei. Another point Is forced on the oburver, and this it the great 
^ui tn ideniiflc trainiqg which Germany can boasi of." (DipIomBiic and 
Conimlar Reports, No 1484 ) 
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industry are studied For example, the Mulhausen 
School of Dyeing and Printing, the Electrochemical 
Institute at Darmstadt, the Mining Academy at Frei- 
berg. Then there are purely technical schools, where 
such subjects as sugar making, brewing, pottery, &c , 
are taught. 

The Germans believe in an aristocracy of brains, and 
owing to this and the high social standing which 
(follows educational success, many are attracted to the 
universities, not simply to obtain university polish, but 
to devote their energies to hard study and scientific re- 
search. The British man of science is inclined to look 
upon the commercial applications of science as beneath 
him But is there not a tendency for the German man 
of science to go to the other extreme, and look upon 
science as dimply an aid to commercial success^ We 
do not want to commercialise science, but we do desire 
to make commercial methods more scientific. 

We await with interest Prof Haller’s further article 
upon the chemical industry of England, Russia and the 
IJnited States F. Mollwo Perkin, 


REMARKABLE WIffTERS. 

T HE period of winter for purposes of the present 
article may be defined as embracing the six months 
October to March, although when dividing the year into 
four seasons, the winter then for meteorological pur- 
poses IS comprised in the months of December, January 
and February Generally speaking, temperature is 
the most important factor in deciding whether a winter 
is severe or otherwise, although there are other aspects 
which render the weather disagreeable. When gales 
occur with more than ordinary frequence the winter is 
characterised as stormy, and similarly when rains are 
heavy and of common occurrence the winter is charac- 
terised as wet Our winters in England vary to so 
great an extent in their general character that it is 
not always easy to say with scientific precision whether 
a winter may or may not be styled as remarkable 
It generally happens that when a winter is cold the 
weaker is fairly dry and there are fewer gales than 
usual, although, on the other hand, the quiet conditions 
are favourable to fog formation. Tn a mild winter the 
weather is usually wet, and storms are of common 
occurrence, the mild weather being very intimately 
associated with the arrival of cyclonic disturbances 
from the Atlantic, and as the common track of these 
storms takes the centres of the disturbances over the 
northern portion of our area wc, in England, for the 
most part experience the south-westerly and westerly 
winds which bring us the moist and warm air from 
off the ocean to the westward of us. For the purposes 
of comparison the data used refer almost wholly to 
Greenwich, where the long series of observations made 
at our national observatory is eminently suitable, and, 
so far as the weather of a winter is concerned, there is 
probably no real disadvantage in restricting the area 
of comparison to one locality, since in a general sense 
It would be equally applicable to most other parts of 
England. The coldest winters of recent years are 
chose of 1S90-1 and 1894-5, in which there were re- 
spectively ten and eleven days with the temperature 
below 20° F at Greenivich. In the last sixty years 
there have only been two other winters with so low a 
temperature on ten days ; these were 1854-5 with twelve 
such cold days, and 1880-1 with ten days. The greatest 
number of days with frost during the period of sixty 
years was eighty in the winter six months of 1887-8, 
and Che winters with seventy or more days of frost 
were 1844-5, >846-7, 1854-5, >874-5, 1878-9, 1879-80. 
1885-6, 18^7, 1887-8 and 18^1. Using this as a 
test for the mildness of the winter, the least number 
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of Frosty days was nineteen in the winter of 1883-4, and 
there were fewer than thirty-five days with frost in the 
winters of 1845-h, 1850-1, 1858-9, 1862-3, >865-6, 1876-7, 
1881-2, 1883-4, 1S95-6 and 1897-8 In the five out of the 
SIX months already elapsed of the present winter there 
have been twenty-one days with frost, and as yet the 
screened thermometer has not fallen below 23° 6 The 
winter (six months) w'ith the lowest mean temperature 
at Greenwich is 1844-5, when the mean was 38° 8, and 
the winters with the mean below 40° were 1844-5, 
1854-5, 1878-9, 1885-6, 1887-8 and 1890-1 The winter 
with the highest mean temperature was 1898-9, when 
the mean for the six months was 45°'4, and the mean 
for each of the !ai\ months, ivith the exception of 
March, was above the average The winters with 
the mean temperature above 44° were 1845-6, 1847-8, 
1848-9, 1862-3, 1876-7, 1883-4, 1897-8 and 1898-9 The 
mean for the five out of the six winter months already 
elapsed (1902-3) 's 44° 6, so that it is most highly 
probable that the present winter will rank as one of 
the foremost for its general mildness 
Limiting the winter to a period of three months — 
December, January and February— the coldest winter 
in the last sixty years at Greenwich is 1890-1, with a 
mean temperature of 34° 3, or 5° below the average, 
and during this period the mean temperature for 
December was 29°'9, January 33° 9 and February 39°’ i. 
The second coldest winter was 1846-7, with a mean 
of 34°'5i or 4°*8 below the average In 1894-5 the 
mean temperature for the winter was 35° i, or 4^2 
below the average, and February, 1H95, with a mean 
temperature of 29°‘3, was the coldest of any winter 
month since 1841, with the exception of 29° 2 m Feb- 
ruary, 1855, and during this month (February, 1895) 
frost occurred in the screen on twenty-three nights, 
the lowest shade temperature being 6° 9, and for six 
consecutive days the thermometer did not once rise 
above the freezing point The warmest winter (three 
months) was 1868-9, with a mean of 44° 4, or 5® i above 
the average The second warmest winter was 1876-7, 
with a mean of 43° 7, which is 4° 4 above the average 
The winters (December to February) with the mean 
3° or more below the average arc 1844-5, >854-5, 

1864-5, >878-9, 1879-80, 1885-6, 1890-1, 1894-5 The 
Winters with the mean 3° or more above the average 
are 1845-6, 1848-g, 1862-3, 1865-6, 1868-9, >876-7, 

1898-9, and the present winter, 1902-j, when the mean 
temperature was 3° i above the average. The mean 
temperature of Februar>', 1903, was 45° 3, which is the 
warmest since 1869, and it was 16° warmer than 1855 
and 1895. February had been cold for the previous 
three years, and it seemed probable that it would have 
been so this year, but experience has proved otherwise 
At the commencement of the present winter, it was 
pretty confidently believed by many meteorologists 
that the winter w’ould be severe, but such a belief has 
proved a most complete failure It is, however, hoped 
that in the somewhat near future long period weather 
forecasts may be attempted At present the forecaster 
is bound to admit his utter inability to form anything 
like an accurate estimate of our coming weather in 
England for more than twenty-four hours in advance, 
except when W'c are experiencing pronounced cyclonic or 
anticyclonic conditions, when we may with fair safety 
venture an opinion for, say, a week llie absolutely 
lowest winter temperatures at Greenwich (below 10®) 
are 4®'o January 9, 1S41 ; 7®-7 February 12, 1845; 8®*o 
December 25, 18&; 6° 6 January 5, 1867; De- 
cember 25, 1870 ; and 6® 9 February 8, 1895 Tne abso^ 
lutely highest temperatures in each of the three winter 
months are December, 1848, 62°‘4; January, 1843, 
S7°'o; Februaiy, 1846, 62^*3 ; 1868, 61^7; 1869, 6i°'6; 
1878, 6 o°* 5; 1891, 62O-1; 18^, 63® 9. ^'I^he winter of’ 
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18S5-6 was severe and very prolonged, and it is 
apparently^the only winter with skating on the waters 
around London in each of the four months December 
to March 

The average rainfall at Greenwich for the winter six 
months for the last sixty years is ii'82 inches, and the 
winters w^th the aggregate rainfall in excess of 14 
inches arc 1852-3, 1865-6, 1868-9, 1872-3, 1876-7, 1880-1, 
1882-3, 1896-7, 1899-1900. The wettest winter of the 
whole senes was 1876-7, with an aggregate rainfall 
of 18 72 inches The driest winters, with a rainfall 
below 8 inches, were 1858-9, 1873-4, *879-80, 1890-1 
and 1897-8 The driest winter was 1879-80, with a 
total rainfall of 5 54 inches The aggregate rainfall 
for five out of the six winter months of the winter 
1902-3 is 7 3 inches, which is 4*5 inches less than the 
average for the six months during the last sixty years, 
and It is exceedingly improbable that the whole winter 
(October to March) will prove to be wet. Only tw o 
years have been wet at Greenwich out of the last four- 
teen years, but seven of the last fourteen winters have 
been wet, and ten of the last fourteen Decembers have 
been wet The tail end of the present winter is proving 
very stormy, and for their destructive character the 
ircccnt gales, as shown by the publications of the 
Meteorological OlTicc, seem likely to prove as general ly 
disastrous as any experienced for a long time past 

Chas. Harding 

A UNIQUE VARIABLE STAR. 

M essrs MULLER and Kempf, of the Astro- 
physical Observatory of Potsdam, have recently 
announced the discovery of a variable star of so short 
a period that it must take a unique position among 
this class of phenomena. Up to this time the variables 
•which wont through a complete cycle of their light 
phases m the shortest time were those two stars situ- 
ated in the rich star cluster to Centaun; these bodies 
completed their periods in yh. ii‘4m and 7^- 4^ 8m. 
Another variable running these rather close is that of 
S, Antli®, the period of which is yh. 46 8m. The new 
Variable is, however, pf a much shorter period than any 
of those, nearly one-half as short, occupying only four 
hours and a few seconds to complete its light changes 
The discoverers of I his variable had their attention 
first brought to this object in their work on the photo- 
metric survey, in which it was noticed that there was 
a groat difference bctw'cen two niorisurcs of this 
star (13 D. + 56° 1400, R.A = 9h. 36m 44s , Decl. + 
56° 24^ 6, 1900) that exceeded the usual error of observ- 
ation A closer examination of the star itself was then 
undertaken, and a scries of observations extending 
over the year 1902, and part of this year, was made 
The account of this research, recently published (.Sits. 
Ber. der K. Preuss. Ak. der February 5, 1903. 

vii ), gives the details of the observations and the (on- 
clusions arrived at. 

The diagram accompanying the paper shows that 
the light-changes at an epoch of minimum Vdr\ very 
quickly, the curve being quite pointed at these times. 
From minimum to maximum the light changes at 
ralhcr a slower rate than from maximum to minimum, 
and at about maximum the star apparently changes its 
nriagnitude very little, so that the exact epoch of the 
maximum is not so easy to determine as that of the 
niinimum. During these changes the magnitude 
vanes from S 58 to 7 g, and the length of the period, as 
at present determined, is 4h om. i2'as , with an error, 
as stated, of probably about o 5s. For computing the 
times of minima the following equation is given — 

Mm- = 1903 January 14, 46 jam (Greenwich mean timej 
-P4h. om, 13 85 E 
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The discoverers sug’g'est that the hypothesis of stellar 
variability, which best seems to explain *this Hgtit 
curve, is that which involves two bright bodies re- 
volving at a small distance round their centre of 
gravity, the plane of revolution being nearly in the line 
of sight It will be interesting, therefore, to examine 
this variable spectroscopically and see whether the 
spectrum changes and if so in what manner 

William J. S. Lockver, 


NOTES. 

The French Congress of Scientific Societies will hold Its 
forty-first annual meeting at Bordeaux on April 14-18. 

Thb deaths are announced of Prof. C Dufour, professor i 
of astronomy at the University of Lausanne, alhd of Prof. 
Rend Mamert, professor of cheinistry at the University of 
Freiberg. 

It Is announced in Saence that Prof. George B Shattuck, 
professor of physiographic geology of the Johns Hopkins 
University, has been authorised to organise an expedition 
for a systematic scientific survey of the Bahama Islands. 

The executive committee of the Carnegie Institution has 
approved a grant of 300I. to Mr G. R. Wieland, of the 
Vale University Museum, for the continuation during the 
year 1903 of his researches on the structure of the living 
and fossil cycads. 

Prof. J. B. Tingle, professor of chemistry at Illinois 
College, Jacksonville, 111 , has received a grant of lool from 
the Carnegie Institution to enable him to continue his in- 
vestigations of derivatives of camphor and allied compounds 

The Academy of Sciences at Berlin has made grants of* 
2ooi, to Prof, Lnndolt and of 150I. to Dr, Marckwald, both 
of Berlin, for work in chemistry ; of lool. to Dr. Danneberg, 
of Aachen, for work in mineralogy, and of 8of to Prof. 
Robert, ol Rostock, for work in pharmacology. 

The council of the Iron and Steel Institute has resolved"* 
to award the Bessemer gold medal for this year to Sir 
James Kitson, M P., past-president, ip recognition of hia 
great services to the iron and steel industry of Great Britain. 
The presentation of the medal will be made by Mr. Andrew 
Carnegie at the annual meeting on May 7, 

The Paris Natural History Museum has received a gift 
of an important collection of Lepldoptera, containing abodt 
twenty thousand specimens, from M E. Boullet. The donor 
desires that hii collection be Incorporated with the specimens 
already possessed by the Museum, so that in this way a 
series worthy of the Paris museum may be formed. 

The Lucy Wharton Drexel medal of the University of 
Pennsylvania has been presented to Prof, F. W. Putnam, 
'Ilie medal was established four years ago, but no awards 
were made until this year, when four were awarded at one 
time, the other recipients being Prof. Petrie, for hia wfyk 
at Abydos ; Dr. Evans, for his excavations at Crete , and 
Prof. Hilprecht, for work in Babylonia. 

We learn from Science that the Bill creating a department 
of commerce in the United States, with a secretary Id Che 
Cabinet, has paased the House and Senate, The new de- 
partment will Include, with other departments, the Light- 
house Board, (he Lighthouse Establishment, the Bureau of 
Navigation, the Bureau of Standards, Coast and Geo- 
detic Survey and the Bureau of Foreign Commerce (now 
in the Department of State)* 
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It was reported last week that Vesuvius was in eruption.. 
The following messages have since been received — 
Wednesday, March it. — Eruption increased in intensity. 
Huge columns of vapour emitted from the crater with blocka 
of incandescent lava. Friday, March 13. — Eruption con- 
tinues, but with decreased intensity. Two rents have 
opened in the central crater, and from these molten lava 
and pumice are ejected at half-minute intervals The 
bombs are sometimes thrown to a height of 1000 feel 

A Division Hydrology has recently been added to the 
Hydrographic Branch of the United States Geological 
Survey. The work of the division will Include the gather- 
ing and filing of well records of all kinds, the study of 
artesian and other problems relating to underground waters, 
and the investigation of the stratigraphy of the water- 
bearing and associated rocks In addition to the gathering 
of statistics relating to the flow, cost, &c , of the wells, it 
is hoped In the future to give especial attention to the geo- 
logical features which govern, or which are related in any 
way to, the supply of water. 

M BiALYNiTSKV-BiROULiN, the zoologist of Baron Toll's 
Arctic expedition, has stated to the Irkutsk branch of the 
Russian Imperial Geographical Society that Baron Toll left 
the yacht 5 arja on June g qn the islands of the north coast 
and proceeded to Cape Wysaoki. where he arrived on July lO- 
Here hp deposited a statement to the effect that all was 
well with him and his followers, and that the dogs were In 
good condition, Baron Toll started for Bennett Land on 
July 13 with three sleighs and forty-five dogs. If a passage 
through the ice to the Sarfa should not be open, M Biroulin 
says that Baron Toll intended wintering in Bennett Land " 

The fourth annual general meeting of the National 
Association for the Prevention of Consumption and other 
forms of tuberculosis was held on Tuesday Lord Derby 
occupied the chair, and in moving the adoption of the report, 
he referred to the interest which was taken by foreign 
countries through communication with the association in 
C^ijinection with the International Bureau The report 
showed that the death rate from tuberculosis in Prussia had 
decreased since 18S6, and, although a decrease had occurred 
in England, and the death rale was still lower than that of 
Germany, the decrease had not been so great as that in 
Prussia The council expressed the opinion that the greater 
drop in the death rate from tuberculosis in Prussia was due 
to the widespread knowledge of tuberculosis, the preventive 
measures taken in that country, and the large number of 
sanatoria established during recent years. In Germany the 
individual was taken care of, and was watched by the State 
through all periods of the existence of the disease 

A Reuter telegram from Vienna states that Prof. Hanos 
MoUsch, of Prague, " has reported to the Vienna Academy 
of Sciences (he discovery of a lamp lighted by means of 
bacteria." It will be remembered that, at the Royal Society 
conversazione in May, 1901, Mr. J. E, Barnard and Dr. 
"Allan Macfadyen exhibited several striking experiments 
with luminous bacteria from the bacteriological laboratory 
[ of the Jenner Institute of Preventive Medicine. A year ago 
(April 10, 190a) Mr. Barnard contributed an account of 
luminous bacteria to these columns, and his remarks were 
Illustrated by reproductions of cultures of these organisms. 

I Prof. Molisch’s lamp would seem to offer another instance 
of the industrial application of the results of research In 
pure science. According to the Reuter message, " the 
k,lamp consists of a glass vessel. In which a Lming of saltpaCK 
and gelatine inoculated with bacteria 1^' pfac^. Two davs 
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after Inoculallon the vessel betomes illuminated with a 
wonderful bluish-green lig'ht, caused by the innumerable 
bacteria which have developed in the lime The lijfht will 
burn brliniintl^' for from two to three weeks afterwards, 
diminishing' in brightness " 

The following annual awards have been decided by the 
council of the Royal Geographical Society, and the King, 
as patron, has approved of the award of the two Royal 
medals, The founder's medal to Mr. Douglas W. Fresh- 
held, for his explorations in the Caucasus and the Himalaya, 
and for his persistent efforts to extend the scope and raise 
the standard of geographical education. — The other Royal 
medal to Captain Otto Sverdrup, the leader of the From 
expedition, extending over a period of four years, which 
has done much to complete our knowledge of the geography 
of the Arctic regions. Caplain Sverdrup was captain of 
the From during Dr Nansen's great expedition, and 
assumed command when Nansen left the ship — The Victoria 
medal for geographical research to Dr Sven Hedm— The 
Murchison grant to Mr Isaac hsen, a lieutenant in the 
Norwegian army, who accompanied Captain Sverdrup on 
his last expedition — The Gill iiiemorial to Mr Ellsworth 
Huntington, an American iraveller, for his journey through 
the Great CaAon of the Euphrates River, during which he 
made valuable observations in physical geography — Ihe 
Back grant to Dr W. G. Smith, of Yorkshire College, 
Leeds, for his investigations into the geographital distribu- 
tion of yegetation in Yorkshire, embodied in maps and a 
paper which will shortly be published —The Peek grant to 
Major Rurdon, who has compiled a number of excellent 
route maps as the result of his journeys in Northern Nigeria. 

We have received a paper on A Scale of Interference 
Colours," by M. Camille Craft, reprinted from the Bulletin 
dc I'Acad^mie des Sciences de Cracovie. The object of the 
author was to examine the interference colours produced by 
thin films, and to observe the positions and breadths of the 
black bands in the spectra of these colours A Biot’s com- 
pensator was employed, composed of three quartz plates cut 
parallel to the axis, two plates being slightly wedge-shaped 
so that the thickness could be adjusted within considerable 
limits The plates were immersed in essence of anise, which 
has a refractive index nearly equal to that of quartz, and 
the light traversing the compensator was polarised and 
analysed by means of Nicols. Spectra of the colours were 
formed by the aid of a Rowland grating Tables and 
curves are given for five difTerent sources of white light 
Further, the correspondence of the interference colours pro- 
duced in the above manner with those due to a ihm air 
film are also tabulated 

The first part of the report of the expedition, consisting 
of Dr. Tempest Anderson and Dr. J, S. Flett, that was 
sent out last year by the Raya] Society to investigate the 
eruptions of the Soufnfere in St, Vincent has just been 
published as a separate paper from the Philosophical Tranr- 
Qctions. The report occupies two hundred pages, and is 
illustrated by eighteen fine plates repre«>enting the charac- 
teristics and efTflcts of the eruptions The preliminary re- 
port of the expedition was summarised in Nature of August 
a I, 190a (vol. Ixvi p. 40a). 

The dust fall recently recorded in many parts of the south 
of England and Wales seems to have been more extensive 
than was at first supposed. Information is now coming to 
hand to show that some parts of the Continent were also 
visited. In Austria (Meteorologische Zeitschri/t^ Heft ii , 
February, 1903) the dust fall seems to have been on quite a 
large scale, judging by the accounts given in the above- 
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mentioned journal. At Kremsmunster, for instance, dust 
fell both On February 22 and 23, with the wind in the west, 
and there was a haze described as smoke-like In Lower 
Austria, at Loosdorf, on the afternoon of February 23, all 
the trees were covered with a yellow dust Similar 
phenomena were recorded at Pyhrn (Upper Austria), at Graz 
and other places 

We have received in the form of a supplement to 
"Wragge," January 22, 1903, a letter addressed to the 
people of the Australian Commonwealth by Mr C. L. 
Wragge. It deals with the circumstances under which the 
grant for the maintenance of the observatory, established in 
December, 1897, through Mr, Wragge’s exertions, upon the 
summit of Mount Kosciusko, was withdrawn It protests 
against the treatment which the enterprise has received from 
various Government authorities, and appeals to the Austra- 
lian people to take over the pecuniary obligations m con- 
noition with the maintenance and dismantling of the observ- 
atory, which have apparently been surcharged upon the 
director 

The summary 0/ the weekly weather report (appendix 1 ), 
issued by the Meteorological Council, giving the rainfall 
values for the whole year 1902, and the means for thirty- 
seven years, 1866 to 1902, shows very clearly the dififerences 
from the average in the eleven districts into which the 
British Islands are diviucd for the purposes of weather fore- 
casts It is seen that m only two districts, the north and 
west of Scotland, the rainfall exceeded the average (in the 
latter case to the extent of nearly seven inches) In the 
north-west of England the deficit was nearly nine inches, 
and in the south-west of England nearly eight inches ; in 
all other districts the deficit varied from two to four inches 
Lii the principal wheat-producing and grazing districts, and 
for the whole of the British Islands, the general means for 
the year 1902 were about three inches below the average. 

Father Baur, director of the Ignatius College Observ- 
atory at Valkcnburg, Holland, and Father Lortie, of Stony- 
tiVtt College, have written to us with reference to the 
English version 0/ Dr. Paul BerghoJz’s “ Orkane des fernen 
Ostens, " revised by Dr R H- Scott and reviewed in Nature 
of May 15, 1902 (vol fxvi. p 51). They point out that Dr. 
Bergholz’s work is itself an abridged translation of one by 
Father Jos 4 Algu^, director of the Mamin Observatory,, 
entitled " Baguios 6 Cicloncs Filipinos," which appeared 
in 1897 Dr Dergholz acknowledges his indebtednesa to 
Father Alguii in his preface, but the relationship between 
the German and the Spanish books is not clearly stated, and 
neither our reviewer of the English edition nor meteor- 
ologists geneially were aware of it The lollowmg letter, 
which Dr Scott has kindly sent us, shows that Father 
Algui^ must be given the credit for the original work . — 
" With reference to the work by Dr Bergholz, 1 can only 
say that when, in March, 1900, 1 commenced the revision of 
the English version of the book, ’ Hurricanes of the Far 
East,’ to correct the German idioms in the sheets sent lo 
me, I had not seen the work by Padre Alguf, ' Baguios 6 
Ciclones Filipinos,' for no copy of it had reaihed ih^ 
Meteorological Office at that date I noticed frequent 
Vtfference to the Spanish work In Dr Bergholz's proofs, and 
supposed that an understanding existed between him and 
Padre Algu6, which it appears is not the case Dr. Berg<- 
holz, in his preface, acknowledges that he has used Padre 
Algui^’s work freely.” 

Prop G Helluann, of the Prussian Meteorological In- 
^Btitute, has recently published another ralnnhartin addition 
to those that have already appeared. In the present inilance 
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the region surve>ed in ihJs way is the province of Westphalia, 
Including Waldeck, Schaumburg^-Lippe, Lippe-Detmold and 
the neig’hbourhood of Rinteln The chart, which is pub- 
lished by Merars. Dietrich Kelmer in Berlin, contains, be- 
sides tables, an explanatory text describing much useful 
Information concerning the monthly and yearly rainfalls 
of the various districts. The mean values employed are 
those that have been determined from a reduction of observ- 
ations extending over the ten years 1892-1901, and toi 
stations have been Included in the discussion Although 
the period of ten years is rather short for some purposes of 
deduction, when it is considered that there is a secular 
variation of rainfall of about thirty-five years, yet Prof 
Hellmann gives some interesting figures in respect to the 
variation of rainfall in this decade Thus he says that for 
all practical purposes it can be assumed that in the province 
of Westphalia the yearly fall varies between 134 and 66 
per cent, of the mean value, or that dunng the wettest year 
twice as much rain fell as in the driest year. From the 
statistics of two stations, as Gutersloh and Arnsberg, ex- 
tending from 1836 and 1866 respectively, the wettest years 
were 1841, 1S43, 1867, 1880, i88a for the former, and 1867, 
1880, 1882, 1893, 1898 for the latter. The driest years for. 
the two places were 1847, 1857, 1865, 1874, 1885, and 1874, 
1887, 1892 respectively 

Two simple lecture experiments described by Dr Gar- 
basso, of Turin, in the ^uovo Ctmento are worthy of notice 
One consists in arranging three Bunsen coils, of E M F 
I 6 volts and Internal resistance o 1 ohms, successively in 
series and in parallel, first with a wire of resistance 0^009 
ohms, and secondly with' a lamp of resistance 10 ohms A 
calculation of the currents produced in the four cases is 
confirmed by the experimental result that the wire glows 
when the cells are in parallel but not when they are In 
series, while the lamp glows when they are in series but not 
when they are in parallel The second experiment consists 
in showing the dynamical action between unlike parallel 
elements of the same current by means of a so-called " 
spiral," which consists of a wire bent so as to form branches 
alternately to the right and left, separated by vertical por- 
tions When a current is passed through the wire the 
" spiral " becomes elongated, and that this effect is not due * 
to heating is shown by breaking the current , if the latter | 
has been of short duration, (he spiral will resume its previous 
length. The spirals of Roget utilised by Rditi in his m- I 
terrupter show the attractive force between elements of like 
parallel currents; in the present case the current elemeilts ' 
are unlike, and they repel each other I 

Considerable uncertainty has in the past prevailed re- | 
garding the limits of combustibility of different flames as 
measured by the percentage of carbon dioxide and other 
combustion products at the instant when extinction occurs 
Different writers have given numbers varying from I'y per ^ 
cent of carbon dioxide for a small petroleum lamp up to 
14 or even 25 per cent for a candle. A series of experime^s 
describcNl by MM L Pelec and P. Jomini in the Afonifeur 
icienti/igiM tends to throw light on the question The com- 
bustible was in every case burnt in a bell glass, and the 
gases remaining analysed after extinction. The general 
conclusion 11 that the limit of combustibility is not always 
the same for the same substance, ft depends (o) on the 
nature of the substance, (b) on the temperature of the flame, 
(c) on the quantity of combustible gas introduced into the 
flame per unit pf time, and (d) on the temperature of the 
surrounding air^ The first three factors, however, are de- 
pendent to a larj^e extent on each other, especially for liquid 
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and aolid combustibles, and it rejiults that the chemical 
equilibrium between the combustibles, the oxygen and the 
products of conrbustion Is a function of the temperatures 
atone A practical application of the results to bath-hoaiers 
IS considered 

An article on the “ Common Basis of the Theories of 
Microscopic Vision, " contributed to (he Zeiischrift fUr wissen- 
schaftliche Microscopie by Mr Julius Rheinberg, has been 
translaird by (he author and published in pamphlet form 
The method of formation of an image by a microscope 
objective is considered in detail, from the point of view 
of the wave theory of lighL By the use of carefully drawn 
diagrams, mathematical analysis is entirely dispensed with, 
while yet clear quantitative results are obtained The general 
effect of a lens in altering the curvature of light waves pass- 
ing through it is now generally known, but the conditions 
determining the resolving power of a lens might be 
popularised with advantage, and the pamphlet before us is 
well adapted to this end Even those possessing the know- 
ledge requisite to pursue the mathemalical investigation of 
the subject will find it interesting and profitable to follow 
the author in his lucid and painstaking eflort to obtain an 
explanation directly from first principles Several repro- 
ductions of photographs are given, and these render ihc 
argument more effective Those unacquainted with the 
wave theory will be surprised to find that, on looking 
through a microscope at a number of lines ruled on glasts, 
it IS possible, under suitable conditions, to see more lines 
than are actually in existence, so far from being true is the 
old adage that " seeing is believing.” 

We have received two parts of the Nat Hist Trans 
of Northumberland, Durham .ind Newcastle In the one (vol 
xii part ii.) Mr. J E Robson completes the first volume 
of his catalogue of the Lepidoptera of the district 1 'he 
second (xiv, part 1 ) includes a report on dredging and other 
marine researches undertaken by the Society in 1901 It 
15 suggested that some of the flagellate infusorians met 
with in parts of the North Sea where there is no plankton 
may subsist on dissolved salts, like algas, and thus form 
the means whereby inorganic are converted into organic 
substances This account is supplemented by (he report on 
the scientific investigations earned out during 1902 under the 
direction of the Northumberland Sea Fisheries Committee 
As regards Ashing, the committee has to record an un- 
usually successful season, and it gives an elaboi^ate return 
of the number of marketable fishes captured. The report 
includes an aciount of the structural changes which lake 
place in the common crab during the shedding of its shell, 
and likewise a description of its normal growth. 

Phof Grenville Cole has contributed to a work en- 
titled ” Ireland Industrial and Agricultural ” an interest- 
ing sketch of the topography and geology of the country, 
and an account of Irish minerals and building stones. 

In a report upon the present condition of Rhodesia, pre- 
sented to the Directors of the British South Africa Company 
(1903), Mr. J F. Jones, C M G , expresses a sanguine 
opinion about the future of the country There appears to 
be plenty of good coal, the auriferous deposits are of a 
” highly payable nature,” while the ” copper, zinc and lead 
deposits promise to rank among the richest In the world.” 

Dn A. VON Krafft describes the ” Exotic Blocks ” of 
Malla Johar In the Bhot Mahals of Kumaon (Mem. Geol 
Surv. India, vol xxxii part iii . 1902). These blocks he 
attributes to vulcanic outbursts, they being fragments torn 
from rocks in situ, through which the volcanic material 
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w-as forced Many of ihc blocks e.vrced ten feet in diameler, 
^vhlle the smaller blocks are innumerable Most of them 
are limestones, and some are sandstones, and they belong 
ihiefly to Permo-Carboniferous, 'Irias, Lias and Flysth, 

In the Pruceedxngs of (he Nova Scotian Institute of Science 
(vol jc part iii , 190a) Mr. W. H. Presl, who contributes 
jn article on drift ice, states his conclusion that the Grand 
Hanks of Newfoundland are almost solely the products of 
llie period of maximum ice-erosion, they are principally due 
to prolong-ed wave action on true glacial inortiines, and re- 
Leive very little debris from the modern polar ice Dr. H 
M Ami describes some tracks on a slab of Devonian sand- 
stone, evidently made by a fin or spine-Iike appendage, 
[fossibly of a fish There are sundry other papers dealing 
with local geology and natural history 

Mr T. II Hoii.and contributes an interesting and im- 
portant article on “ Ihe Mica Deposits of India” to the 
,\femoirs of the Geological Survey (vol. xxxiv part li , 
Calcutta, 1902] He discusses the imneralogical and 
theiTiica] characters, the geological occurrence and dis- 
li'ibution, the uses of mica, and the mining practice 
Crystals or ” books ” of niuscovite-mica have been obtained 
in Nellore district, measuring ten feet across the ha'sal 
planes, but usually they are much smaller. 'Ihis mica 
occurs in granitc-pegmatite, and being the most deluate 
mineral in the rock, it is the first to show the effects of 
I rushing earth-movements, so that large quantities of valu- 
able mineral have been destroyed , but the author observes 
It IS on account of the remarkable stability of the Indian 
Peninsula, the geologically long and perfect quiescence it 
htis enjoyed, that India is able to boast of the finest mica 
deposits in the world 

We have reteived the annual report fur iqoi of the Iowa 
Geological Survey’, with accompanying papers Mr .Samuil 
Calvin, the State Geologist, refers to the fact that the suc- 
cession of events during the Glacial epoch is more clearly 
recorded in Iowa than elsewhere in Amenta Five Glacial 
-md four inter-Glaclal stages are recognised Ho refers 
also to the subject of petroleum and natural gas, which 
tucupy a large shore of public altenlion , and remarks that 
It was not until the Trenton period of the Ordovician that 
life existed in such profusion as to furnish organic matter 
>n sufficient amount to give rise in considerable quantities 
of gas or oil. Of succeeding formations those of Carbon- 
iferous, Cretaceous and Tertiary age are the most prolific 
111 oil and gas. Statistics of the mineral production of Iowa 
for 1901 are contributed by Mr. S W Deyer. The geology 
of Webs te»^ county is dealt with by Mr F A Wilder, who 
gives a particular account of the gypsum industry in Town, 
and a chapter on that of Germany In Iowa, gyp^'um 
available for economic purposes is said to occur over at least 
forty square miles, and the average thickness of the mineral 
suitable for plaster is ten feet -Mr T. E. Savage, who 
describes Webster county, gives particulars of the Carbon- 
iferous Limestone fauna, a subject also dealt with by Mr. 

J A Udden in reference to Jefferson county, and by Mr. 
A G Leonard in describing Wapello county In Cherokee 
and Buena Vista counties the Pleistocene deposits and those 
of recent age occupy the entire region, and they are de- 
scribed by Mr T H. Macbride The volume is well illus- 
trated with maps, diagrams and pictorial views 

Tub Indian Monthly Weather Review for July of last 
year gives an Interesting account of some severe earthquake 
shocks which were experienced at Bunder ABbas, m the 
Persian Gulf, on July 9, 13, iS and ao, of which the follow- 
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I ing lA cin abslravt 1 he firs;! ‘•hock, wiiich was felt on July 9, 
was preceded by a strange rumbling noise, like thunder or 
the roar of big guns away out ril sra, proceoding from the 
direrlion of ihr island of Kishm J he people in Bunder 
Abbas, astonished and alarmed, rushed frinri their houses 
and looked towards the island from which the noise seemed 
to come Suddenly the first shock was felt, und this brought 
down a house in the vuinitv of (he ba/aar with a trash, 
ncftflv killing a passer-bv ihr shocks were almost con- 
tinuous, und kept the buddings in motion for nearly two 
minutes, they brought down some big boulders from the 
Portuguese fort, in whith the governor resides, and these 
in turn unroofed the adjoining Customs Office The tall 
buildings and wind lowers either collapsed or remained in 
dangerous conditions. At Socr suburb, distant two and a 
half miles, the ground opened and water poured in Most 
of the buildings were destroyed and several lives lost In- 
formation from Kishm recorded the total destruction of 
most of the houses, but no loss of life In Ormuz part of 
an old fortress collapsed, and slight shocks were felt at 
Minan, forty miles away The earthquake was felt also 
on the hills behind the town of Bunder Abbas, and a cloud 
ofi‘dust obscured eveiything On July 13, 18 and 20 more 
shocks were felt, all of which brought down nuiiierous 
buildings, and after that the shocks continued almost daily 
It IS stated that there was not a building in Bunder Abbas 
which had not suffered The ba/Hais and shops were closed 
and provisions difficult lo obtain Houses were abandoned, 
and everybody encamped in huts on the Maidan behind the 
town, at Naibnnd. or on const 

The thirty -third anmial report shows that the Wellington 
College Nalural Science Society continues to llourish 'I'he 
mctrorologii .al report for igoJ is a useful and instructive 
record, and the abstracts of lectuies delivered before the 
Society show that interest is taken in (he progress of know- 
ledge. 

Tiit sixteenth annual issue of the ” School Calendar ” has 
bee^ published by Messrs Whittaker and Co at u, net 
It Contains complete and up-to-date pnrliculars of available 
scholarships at the univeisitles and colleges of (ireat 
Britain, in addition to other information likely to be of 
assistance to persons engaged in rducationni work 

The Home Office has issued a set of tables relating to 
the output of coal and other minerals, and the number of 
persons employed during the year 1902 at mines under Ihe 
Coal and Metalliferous Mines Regulation Acts, It is note- 
worthy that the output of coal, which was 219,037,240 tons 
in 1901, was 227,178,140 tons in 1902, showing an increase 
of 8, 140,900 tons 

The sixly-tlnrd voluiiv , being that for 1902, of the Journal 
of the Royal Agricultural Society of England, has now been 
published by Mr John Murray Among the special articles 
of interest are those by Mr Cetil Warburton, on orchard 
and bush-fruit pests and how to combat them , and by Dr 
rf J- Miller. on the expenmi-nts at Rothamsted on the 
changes in the composition of mangels during storage. Ihe 
offiqjal reports, which form the second part of the volume, 
include one by Dr J. A. Voelcker, describing the field, the 
feeding and the pot-culture experiments at the Woburn 
experimental station of the Royal Agricultural Society. The 
third part of the volume contains, with much other im- 
portant information, a summary by the editor of the recent 
evidence as to the identity of human ond bovine tubercu- 
losis. and reviews by Mr. W Carruthers, F R.S., of new 
works on agricultural botany, and by Dr, H. B Woodward, 
F R.S , of a work on agricultural geology 
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Thb addition! to tho Zoological Society's Gardens during 
the past week Include two Magellanic Foxes (Canii 
magellanicus) from South America, presented by Baron 
Adolp Ott ; a European Pond Tortoise (Emys orbicuZaru), 
European, presented by Mr, E. A Hambro; two Smooth- 
headed Capuchins {Cehus monachus) from South-east Brazil, 
a Negro Tamarln (Midas ufju/uj) from Guiana, two Grant's 
Zebras (fgtiuj gfantt) from North-east Africa, four Hutchin's 
Geese (fiemicla hutchinsi) from Arctic America, six Dark- 
green Snakes {Zamems gemonensis), two Lacertine Snakes 
{CoelpeHis inotu^as5ulana), a Vivacious Snake (Tarbo^hts 
/aliax), European^ deposited 


OUR ASTRONOMICAL COLUMN. 

New Spectroscopic Binaries — In a paper communicated 
10 the Astronomical and Astrophysical Society of America 
Profs Frost and Adams announce the discovery of six stars 
of the Orion type having variable radial velocities, and two 
or three stars of the same type which arc supposed to be 
spectroscopic binaries 

Of the former, 8 Cell shows a range of velocity from 
-1-6 to -f-i6 km per second, and its period is short , , the 
velocity of C Taurl has a range of -f-y to +34 km per 
second, and a probable period of about fourteen days , the 
spectrum of this star is rather peculiar, in that the hydrogen 
lines ^ and y are sharp and strong, whilst the other lines 
(some of them metallic) are faint In the case of u Eridani 
H variation in the velocity of -|- 3 to 26 km per second is 
indicated 

Two or three other stars of tltf Orion type arc suspected 
of having variable radial velocities, but the facts ore not 
yet fully established. The proportion of speclroscopic 
binaries found amongst the stars of this type which have 
hitherto been examined is i 5 (Science, n s., vol xvn No 
^j6) 

The Spectrum of Comet 1903 b ~In a communication to 
the March BulUUn de la SoaSU de France, m de la Baunie 
Pluvinel discusses the spectra of comet 1903 b, which he has 
obtained, using a prism of 30 ° 18', mounted in front of an 
objective the fOcal length of which was four times its 
aperture. 

In a spbctrum obtained on October 34, with one hour’s 
exposure, the positions of fifteen condensations (1 e images 
of the comet) w^re found to be measurable , the spectrum of 
Vega. was photographed on both sides of the cometary spec- 
trum as a comparison 

Two condensations at >, 473 and X 389 respectively were 
foiiiid to be by far the strongest, these radiations evidently I 
accounting for almost all the actinic light emitted by the 
comet, and, therefore, in photographing such objects it 
would be advisable to use an objective which brings these 
two radiations to the focus simultaneously 

or the other condensations measured, the most Important 
one extends from X 409 s to X 400 o, and was far more 
intense on a negative obtained on October 13, when the 
comet was at a greater distance from (he sun, than on the 
one obtained on October 24 

The conclusion arrived at from thr detailed examinaiion 
and discussion of the spectrum is that in the light emitted 
by this comet occur (1) the chief radiations emitted by 
larbon in the electric arc, viz, X 564, X 518 and X 472 belong- 
ing to the spectrum of hydrocarbons, and X 389 belonging to 
the cyanogen (^) spectrum ; (2) the radiation X 431 2, which 
appears in the flame spectra of the hydrocarbons ; and (3) 
a group of radiations, X 409 a to X 400 o, which corresponds 
to no carbon group 

Musing Asteroids —In Circular No. 69 of the Harvard 
College Observatory Prof. E. C- Pickering directs attention 
to the fact that of the five hundred minor planets already 
discovered, sixty-eight have not been observed for the last 
Twe years, and the last observations of about twenty-five of 
them were made from ten to thirty years ago He then 
proceeds to point dut the danger that may arise from allow- 
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Ing these objects to remain unobserved, and their elements 
and ephemerides uncomputed, for an observer can never be 
certain whether the object he is observing is a new discovery 
or not, and so might pass over such an object ^s Eros, sup- 
posing It to be one which had been recorded previously. 

Prof. Pickering concludes that it is a much more im- 
portant work to rediscover all those minor planets previously 
recorded and determine their elements than to go on adding 
to the list by the discovery of new ones. Acting on this 
conclusion the Harvard observers prepared a list of all the 
asteroids, brighter than the eleventh magnitude, which have 
not been observed during the last five years, and have already 
photographed (ai) Lutetia and (2a) KaUiope (on plates- 
obtained on January ai and 32), which were last observed 
in 1H97 and 1896 respectively, and they find that the error 
of the ephemens given for the latter is large enough to 
render the finding of this object a diflicuU matter 

A Rich Nebulous Region in the Constellation Lvnx 
— Whilst pursuing a photographic search for the minor 
planet (475) Occlo with the Bruce telescope, Prof. Max Wolf 
has discovered from his plates a region situated on the 
borders of Ursa Major and the Lynx which is especially 
rich in small nebulous patches One particularly dense 
region u about the point a = 8h. am,, 8=34-46° 5 (1855), the 
centre lying between the two stars B D +48°. 1366 (s sm > 
and B D 4-48° 1368 (84m), where, in a circle having a 
radius of thirty minutes of arc, he was able to count at 
least forty small faint nebulae 

Two of the nebulae, having the positions a = 8h 3 om , 
8 = 4-46° 25' and a = 8h 37m., 8 = 4-46° 9' respective!}, are 
worthy of particular notice. The first was observed by W. 
Herscnel, and appears in his catalogue as iv ,55 It is 
bright, apparently round, has a diameter of about 1' and 
several condensations, and should appear as a beautiful 
object in a large reflector 

So far as Prof Wolf 15 aware, the second has hitherto not 
been recorded It has a length of about 3*5 minutes of arc^ 
IS rectilineal and very narrow, and is moderately bright It 
includes in its northein boundary a faint star the position 
angle of which is 350°, and lies obout 1' west of the ^tar 
B.D 4-46° *37* (9 3**i ) (Astronomische Nachtichtcn^ No- 

3847)' 


THE BIRDS OF BEMPTON CLIFFS 

A VERY interesting and beautifully illustrated account of 
the birds frequenting the chalk cliffs of Bempton. 
Yorkshire, and of the egging industry carried on by the 
natives, appears in part i. of the Transactions of the Hull 



Fic. 1 — Newly-hatchcd PulEn (From the Hirds of Bempron Cliffs 

Scientifle and Field Naturalists’ Club The author, Mr. 
E. W Wade, commences by waxing enthusiastic over the 
wonderful sight presented by these precipitous cliffs when 
they are visited, In spring and summer, b) swarms of sea- 
birds, among which gulllomots are now predominant. In 
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former days the bird-life appears, Iiowever, to have been 
«ven more abundant than at the present day, this being 
especially the case with regard to kittiwakes, which were 
<ince foUnd ln thousands where there are now hundreds So 
numerous, indeed, were these birds that there is a record 
of the heaps of twitch left in a held on a Saturday to be 
carted on the Monday having been earned off in the mean- 
time by the gulls for nest building The usual ruthless 
massacres of the old da)s were, however, responsible for so 
reducing the numbers of these birds that they were well- 
nigh exterminated by the time the Protection Acts once 
more gave them a chance 

After referring briefly to the puffin and the razorbill, 
accompanying his notice of the former by an eMcellent figure 
■of a young bird (herewith reproduced), the author treats 
in considerable detail of the breeding habits and eggs of 
the gpillemot Attention is called to the number of young 
-ones and eggs which are destroyed by falling down the cliffs 
when the birds are suddenly frightened, the author express- 
ing his belief that a guillemot will intentionally roll its 
<gg from the ledge on which it rests if she thinks it is about 
to be carried off The remarkable variation displayed by 
guillemot eggs clXims a share of attention, 

although the author confeisses that he is unable to give any 
reason for the phenomenon In this connection it may be 



Fig a —A descent In seerch orepaju (From the Birds 
rirBempton Cliffs.'') 


fnentioned that a magnificent series of these eggs, showing 
nearly all the chief types of variation, has recently been 
placed on exhibition m the Natural History Museum 

dliff-climbing in Yorkshire Is always effected by means of 
ropes, the author descnbing it as the most delightful and 
exciting form of gymnastics. Judging from the Illustration 
here reproduced, some of our readers might think it a trifle 
too exciting- At the present time from 300 to 400 eggs 
are collect^ daily during the season, the total take being 
about 130,000. In spite of this drain the numbers of the 
birds annually Increase The price of the eggs varies from 
twelve to siateen a shilling, abnormally marKed specimens 
fetching from ad to 75 6d , or even more, each ^ R L 
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A NEW BINOCULAR. 

A NEW form of prismatic binocular, styled the " Service,'* 
has recently been issued by Messrs J. H. Dallmeyer, 
and there are many interesting features about it for which 
special advantages may be claimed As a rule, binoculars 
consist of two independent optical trams in separate cover- 
ings, either hinged together to allow for the different 
gauges between the separation of human eyes, or made in 
different sizes to suit these Various distances In the present 
form the whole optical arrangement is enclosed in one cover, 
and in consequence of this, six out of the eight prisms em- 
ployed and the two objective sliding tubes can all be fixed 
rigidly to one frame, thus ensuring maintenance of adjust- 
ment and strength in adverse circumstances. 

The separation of the eye-pieces is secured by a screw 
adjustment situated between them, by which each eye-pieco 
with one prism slides in strong grooves in a lateral direc- 
tion For any one individual this adjustment is constant, 
so that when once the correct position has been attained 
a permanent mark can be made, and this position quickly 
regained at any other Lime , the maximum separation 
between the centres of the eye-picces is 70 mm. and the 
minimum 5; mm , so plenty of latitude is available for 
abnormal eyes 

There is another screw adjustment for the ordinary focus- 
ing, and one of the eye-pieces can be separately adj'ustcd by 
mfans of a graduatpd spiral movement in case the observer’s 
eyes are not similar All these different manipulations can 
be easily made when only one hand is available, and the 
whole mechanism can be fully exposed for cleaning the 
optical surfaces by simply taking out four screws which in 
no way interfere with any of the adjustments. 

Constructed chieflv of magnalium, and m parts of gun- 



metal, the glasses ate light in weight, and it is claimed 
that they are smaller, power for power, than any other 
prismatic glass yet made There are five sizes on the 
market varying in magnifying power from four to twelve 
times, the former weighing thirteen and the latter sixteen 
ounces, the smaller sizes are suitable for theatre or night 
use 


SE1SM07.0GICAL NOTES. 

'’pHE last publication of the Earthquake Investigation 
Committee of Japan, issued this year, is of special 
interest to those engaged in seismomptry. In it Prof. A, 
Tanakadate describes a vertical motion wismometer, in which 
a mass is so suspended that it is not affected by tilting or 
by horizontal shocks, and remains in neutral equilibrium 
for vertical displacements of considerable magnitude. Until 
this instrument was devised, for large earthquakes at least, 
vertical spring seismographs, and for that matter horizontal 
bracket seismographs, have responded to the changes In 
ineAmatlon of their supports, with the result that they have 
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behaved Bi clinogtaphs, and componentH of veriical and 
iiorizontal movements have not been faithfully recorded 
Mr, Imamura gives results relating to the speeds at which 
eaithquake motion has been propagated over the Tokio 
area. At four stations^ from a to 10 kilometres apart, and 
connected by telegraph, seismographs were arranged each 
of which gave an open diagram on a surface marked by 
time intervals sent from the SeismologicaJ Institute, From 
the differencfep in time at which tho same wave was recorded 
at different stationsj the speed of that wave was determined 
The surface velocity arrived at is that V = 3 28+ 005 kilo- 
metres per second, but as to whether different wavP5 
In the same earthquake travel with the same speed, which 
we think is not the case, we are left in darkness In a 
paper on after shocks, Prof Onion shows that the expected 
or calculated number of such settlements for a given period 
tiosely accords with observation. By maps and diagrams 
he also shows the space distribution of after shocks, there 
being, as might be expected, fewer of these disturbancr ^ 
recorded at places distant from a /ocur than at those com- 
paratively near 

In a paper on pendulum seismographs (Jiolletmo dr/fti 
'sociefa 5 i^molofiri ItaUana, vol vii ) Dr Agamennone 
rulogi'^es the work of the Seismological Society of Japan fer 
the revolutionary effect it has had upon seisrnometry Fc r 
I JO years prior to the existence of this Society the ordinary 
instrument employed to record earthquakes was a vertii al 
pendulum Subsequently horizontal pendulums were used, 
and seisinoiTicters took the place of seismoscopes. The re- 
sults which have been achieved by the new types of instru- 
ments as recorders of movements lhat 
can be felt are well knewn, bul the value 
of the records relating to earthquake 
motion which has radiated to great di-.- 
lances, beyond timing certain phases of 
motion, is very doubtful- 

The horizontal pendulum largely used 
in Gerniany, Austria and Russsia, when 
recording on slowly moving photo- 
graphic paper, has been refeired to av 
a species of delicate seismoscope To 
some extent this may be true, but yet 
It fpiords certain phases of motion, and 
frequenlly picks up small disturbances 
whith are not recorded by more ciim- 
breus forms of apparatus In his paper 
Dr Vgdmennone. gives three seismo- 
grams obtained from ordinary pendu- 
lums, respectively ib, 8 and j metres in 
length, written upon surfaces moving at 
rate‘< ol from 20 to 40 metres per hour 
Such seismograms show the earthquake 
vibrations superimposed upon those due 
to (he swinging of the pendulums. For 
recording earthquakes at great distances 
from their origins, Dr. Dmori not only 
advocates the use of quickly moving 
surfaces, but that a horizontal type of 
pendulum should be employed the 
period of which should be long. On 
account of the diurnal and other wander- 
ings of Buih a pendulum, for most foundalions this period 
IS, however, limited to about thirty seconds 

Other seismologists have also suggestions, and when it 
Is remembered that in a given earthquake continuing for 
several hours there are groups of waves with periods vary- 
ing between a fraction of a second and a minute, it is >eeH;y 
to imagine lhat this should the case 

In short, so far as ihe recording of the period and ampli- 
tude of unfelt earthquakes are concerned, seismologists are 
not in sitep, and until opinions are less divided, which is 
not likely to be the case until more experiments have been 
mode, to impose a type of instrument upon the world for the 
purposes specified seems likely to prove detrimental to 
seismometrical Inquiry 

In the last issue of the BolleiUno of the Seismological 
Society of Italy, vol. viii No. 6, M, Alippi gives a short 
paper on subteiranean sounds. The mysterious detonations 
heard in Holland and on the shores of the North Sea 
known as tnuf poeffers are atmospheric phenomena These, 
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which may be the same ns the sounds called barual guns, 
must not be confounded with sounds originating in the 
earth, These latter, which by no means necessarily accom- 
pany earthquakes, are in Italy referred to asromho, bombto, 
bonmti and other expressions dearly of onomatopoeiJc 
origin. 

The remaining pages of the number contain the seismic 
register of Italy for March and April, igoi. Th^ late 
appearance of this register is on account of the fact that it 
practically includes all observations made upon earthquakes 
which have been recorded in the Italian peninsula, and as 
these include world-shaking disturbances, the collection of 
material from foreign countries occupied considerable time 

As this publication stands facile pnneeps amongst its 
kind, Prof Pietro Tacchini and his staff are to be nm- 
gratulated on their useful work 


T//E NEIV BIOLOGICAL STATION AT 
PORT ERIN 

sixteenih annual repoit of the Liverpool Marine 
Biology Committee,* which records the complcimn and 
occupelion of the new buildings at Port Erin, opens a fresh period 
in the history of this Committee, which was consDluied m 
March, 1885, at a public gathering of (he local naluralisia from 
Liverpool, Manchester. Southport, Chester and the neighbour- 
hood, summoned by Prof Herdman for the purpose The 
declared objects were “ to invesiigate the marine fauna and ffora 
(snd any related subject such aa submarine geology and the 


physical condition of the water) of Liverpool Bay and the 
neighbouring parts of the Irish Sea, and, if practicable, tn 
CBiablish and maintain a biological station on some convenient 
part of the coast ” These ends have been kept steadily in 
view for the last seventeen years. At an earl^ stage of the 
investigations, in 1887, the Committee established a small 
biological station on Puffin lOand, off the north crast of 
Anglesey, and during the next five years this laboratory was 
kept up, and dredging and other exploring expeditions were 
carried on from it 

Then the centre of the Committee's field work was tranaferred 
from Anglesey to the Isle of Man — ‘‘from the Mona of Tacitus 
to the Mona of Cae$ar." Here a small biological station was 
built on the northern side of Port Erin Bay and was formally 
opened for work on June 4, iSgj, by Sir Spencer Walpole, then 
Governor of the island. Notices of the work carried on in 
this laboratory and of the dredging expeditions in the Irish Sqjs 

1 Liverpool 1 inling and Co , December, ipoa* 
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during the laat ten years have appeared from time to time in 
the pages of Nature. 

' jTne alliance between a committee appointed by the Manx. 
Govemment and the Liverpool Committee, which has now 
resulted in the provision of a much larger biological station on 
a better site at the southern side of Port Erin Bay, had its 
oripn in the sea-hsheries work earned out on an experimental 
sciJe in the old station for the purpose ui obtaining inrarmatlon 
for the Lancashire Sea-hshenes Committee. 

The details of the arrangement concluded between the 
Mana and Liverpool committees are given in the report. It 
may suffice to say that the two committees have evidently 
worked most harmoniously together, and will no doubt continue 
to cooperate cordially and useTuIly, Of the three departments 
in the institution, the laboratory block will be wholly under the 
control of the Liverpool Committee, the fisheries block will 
belong solely to the Manx Committee, and the aquarium in the 
centre will be managed as a joint concern in the interests of 
both the scientific and economic work. The curator of the old 
biological station (Mr. H. C. Chadwick) has become curator of 
the whole institution, with a practical fisherman assistant under 
him, and ihe hon. director and chairman of the Liverpool 
Committee (Prof Herdman) is recognised as being director 
also of the whole This should secure unity of aim and 


economy oCiworking, and will result in the various departments 
being mutually helpful The fishery work will he instructive to 
the scientific students, and the investigations in the laboratory and 
experiments in the aquarium will be useful in connection with 
fishery problems. The aquarium, which, with its museum of 
local moime animals and plants in the gallery, occupies the Urge 
central block of the budding, is the only part open to the public, 
and will, it IB hoped, be useful alike (l) to the scientific workers 
in the laboratory, (2) for experiments and observations bearing 
on fishery questions and practice, and (3) as an educational in- 
fluence which will be appreciated by the more intelligent visitors, 
and may, it is hoped, be taken advantage of by local schools for 
instruction in nature-study, 

The station is a plain but substantial two storied stone building 
of nearly 100 feet in length by more than 40 feet in breadth, 
with a light railing in front and a lar^e yard, enclosed by a 
wall, behind At the western end (Fig r) is a large pond 
excavated in Ihe rock, measuring about 90 feet in length, nearly 
50 feet in breadth, varying from 3 to 10 feet in depth, and 
canble of containing about [30,000 gallons of sea-water. 

The plan (Fig. 2) shows the division of the building into a 
c»tral aquarium sqd lateral laboratory and fisheries wings, and 
gives the arrangement of the rooms on the ground floor. The 
upper storey has a broad gallery round the aquarium and large 
laMratories in the wings. Of the six small workrooms to the 
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front on the ground floor, four arc now permanently engaged by 
universities, leaving two still vacant The junior laboratory on 
the door above, it is announced, will be occupied by a class for 
school teachers during the Easter vacation. 

For the information of students and other naturalists who 
may propose to visit the new biological station, it may be wel 
to state that Port Enn is at the south-west end of the Isle of 
Man and occupies a fairly central position in the Irish Sea, 
being about 30 miles from Ireland, 33 from Scotland, 40 from 
Wales and 45 or so from England The bay faces nearly due 
West, has sand at the end, and is bounded by prccipiiuus cliffs 
both to the north and south From iLs position and the shape 
of the land, Port Erin has within a distance of a couple of miles 
in three directions — to Fleshwick Day, to the Calf Island and 
to Port Sr Mary—a long and varied coast line with a number 
of small bays furnjshii^ good collecting ground and shallow 
water for dredging Two of these bays, Port Enn and Port 
St. Mary, have harbours with sailing boats and face in nearly 
opposite directions, so that in most winds one or other is 
sheltered and has a quiet sea. 

The rich fauna round the Calf Island and off Spanish Head is 
within easy reach ; while at a distance of three to four miles 
from the biological station are depths of 20 to 30 fathoms, 
and at 14 miles 60 to 70 fathoms depth is found. 

The aquarium of the new 
station was opened to the 
public in the middle of August, 
and in October more than six 
^hundred visitors had already 
paid for admission 

The report from which these 
remarks are extracted gives 
also an account of the scien- 
tific work undeitaken by the 
Committee during the last 
year and records many addi- 
tions to the local marine 
fauna, cbiefiy amongbl the mi- 
croscopic crustaceans worked 
out by Mr A Scott 

The report points out, 
finally, that while the change 
to the new building is advan- 
tageous in giving better ac- 
commodation ana larger op 
poriunities, it also gives 
increased labour and responsi- 
bility and in no way relieves 
the Liverpool Marine Biology 
Committee of financial bur- 
dens The CommiUcc retains 
Its identity and constitution 
exactly as before, and the 
subscriptions from those who 
are kindly supporting the work will be required fully as much 
10 the new building as they wire in the old The Manx 
Government subsidy will be entirely applied to the economic 
work in connection with the local sea fisheries and will not be 
available for the purely acientiHc work of the bivdogical station. 


BOTANICAL NOTES. 

T TNDER the title of “ Vegetationsbilder, ” Messrs Gustav 
Fischer, of Jena, announce a senes of photographic 
.^ypductJonB which will illustrate characteristic types of 
vegetation. Each part, consisting of six plates and the 
explanatory text, will be devoted to one region or formation, 
and will be complete in itself. The photographs were taken 
by Drs. Schecick and Karsten, who undertake the arrange- 
ment of the work. The first and aeiiond parts now received 
depict the scenery of South Brazil and of the Malay Archi- 
pelago; other parts of the eight projected will illustrate 
botanical features of South-West Africa, Mexico, tropical 
economic plants, &c. The photographs are reproduced 

nearly full-plate size, and recall the illustrations of 
Schimper's Pflanzengeographie," which Is published by 
Ihe same firm. 



Fig 3 — y Inn of Ground I'loor of Si.i(ion 
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The Yorkshire Naturalists’ Union la fortunate in enlist- 
ing the services ot specialists to assist in the compilation 
of county records, both botanical and zoological. Several 
series representing different branches of natural history have 
been, and are being, published in its TransaeUons. One 
part, lately issued, completes the county list of (resh-water 
which has appear^ in four instalments, and for which 
Mr. W. West and Mr. G. S, West are responsible Another 
volume^ which is produced under the joint authority of Mr. 
G, Massee and Mr. C Croasland, constitutes the first in- 
stalment of the *' Fungus Flora of Yorkshire," and enumer- 
ates the Gasceromycetes and Agaricines Although only a 
Small portion of the county has been thoroughly explored, 
the List will Bummanae the results obtained during several 
successive annual forays, and will also include the records 
noted by independent collectors 
At the meeting of the American Association held in Wash- 
ington last December, Prof, Douglas Campbell selected as 
the subject of his address " The Origin of Terrestrial 
Plants." The subject is one to which the writer has con- 
tributed many valuable suggestions and arguments, but on 
the present occasion no new ideas are presented It may 
be noted that although Prof. Campbell alluded to the possi- 
bility of the leaf arising by mutation as a sudden outgrowth 
on the spotophyte, he looks upon the apophysis of the moss 
capsule as an early form of such emergeme With regard 
to the origin of the root, the view is expressed that this 
arises as a modification of the foot 
A list of fresh-water algs, collected in Java by Dr 
Raciborskl, and named by Mr. M. R GucwiAiki, appears 
in the BuUeUn International de I’Academte des Sciences de 
Cracovie, Sixteen new species are recorded under the 
enera Closterium, Penium, Xanthidium, Cosmarium, 
taurastrum and SpiruJina 

A small brochure, published by the University College 
of Wales Scientific Society, furnishes a list of flowering 
plants and ferns which have been found in the neighbour- 
hood of Aberystwyth. Uhe compilation of such records is 
to be strongly commended, since it furnishes a definite ob* 
jective, and is therefore certain to provide an extra stimulus 
for the excursions of local societies. The list now produced 
may, with advantage, be amplihed by Inserting notes on 
habitats, dates and descriptions of peculiar forms. 

The first specimen-part of the " Prodromus Florai Britan- 
nic® " was issued by the author, Mr, F. N. Williams, in 
June, 1901, and since that date two more numbers hkve 
been published, the last bearing the date November, 190a 
The Orders Cucurbitace®, I.A3bellace® and Campanulaces 
appeared in the first portion, while the remainder of the 
work, so far aA it goes, is devoted to the Composlt®, under 
the disguised name of the Asterace®, and the last part is 
given up to ‘and contains the whole of the genus Hieracium. 

The presidential address on the " Rise and Progress of 
Ecology," delivered by Prof V. M Spalding before the 
Society for Plant Morphology and Physiology at the Wash- 
ington meeting, appears in Science, The writer Indicates 
two phases of the subject, the compilation of facts and the 
subsequent incorporation of these into conclusions, and 
refers to a recent paper, by Mr Paul Jacquard, on alpine 
plants 

The Annual report of the Board of Agriculture and De- 
partment of Public Gardens in Jamaica, for the year 1901-2, 
aim an aulhonsed Guide to Hope Gardens, have been re- 
ceived In the former certain changes in the disposition 
of the staff are recorded, and also the approval 0/ the legis- 
lative council for the purchase of land on St Jagos estate, 
part of which may possibly be utilised for experimental 
work ^ A survey is given of horticultural experiments and 
educational work. The Guide includes a description of the 
botanic gardens by Mr W. Jekvil 

In the current number of the Trinidad Botanical Bulletin 
there appears ah instructive article on the care of pastures 
It is pointed out that native grasses are likely to be more 
successful than those grown from imported seed, or if im- 
ported they^ may with advantage be introduced from 
countries which possess a similar climate For the destruc- 
tion of parasol ants, carbon bisulphide, used with due pre- 
caution, 19 reepm mended, In connection with this and 
other uses, such as a Seed fumigator, an article giving 
American experience is reprinted, 
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the prevention of dew deposits 
ON lantern slidesa 

T ANTERN slides are so commonly used in lecture lllui- 
^ trationfl that the following hints may prdve to be 
useful ‘ — 

The deposit of dew which frequently takes place is very 
annoying, but its cause is easily traced, and, 1 believe, can 
easily be removed. Dew means that the surface on which 
IE IS deposited is colder than some other surface with which 
the air must have previously been in contact, and at which 
It has become saturated with moisture , hence the problem 
consists in discovering that surface, and in preventing ita 
becoming hotter than the glass slide. 

There is a kind of tradition amongst makers of lanterns- 
and their accessories that every surface should be black- 
There js no reason at all for this practice, which Is probably 
m all cases the cause of the trouble 1 am dealing with 
My attention was called to the subject by a lantern used for 
the projection of objects much larger than the ordinary 
slides When these were used, they were put in a wooden 
frame which presented a large carefully blackened surface' 
to the condenser. The condenser always became quickly 
covered with dew On pasting a sheet of white paper over 
the blackened wood of the frame which held the slides, the- 
trouble was at once removed. What had happened was that 
the black wood became heated, and gave up a large amount 
of moisture. When covered with a white reflecting surface, on 
the other hand, the heating was sufficiently reduced to pre- 
vent the distillation of moisture The deposit of dew on the- 
condenser lenses may therefore easily be avoided. 

More troublesome is the dew which forms m the space' 
between the photographic picture and the glass cover of the 
slide 1 have not personally been troubled with this, and 
therefore 1 have not had any experience as to how to get 
rid of It, but 1 feel sure that a great deal could- be done by 
removing the blackened paper frame which is generally in- 
serted between the two glasses, and replacing it by tin foil 
or white paper It is obvious that if we take care that 
the glass of a slide forms the hottest surface in the neigh- 
bourhood, no dew can be deposited on it. As the glass 
absorbs a good deal of the more Intense rays, and the slide 
itself IS appreciably warmed, there should be no trouble ini 
securing ihat nothing else should get warmer The only 
possible cause which could not be dealt with would be the 
evaporation of water from the silver deposits which form 
the photographic picture, but there is no reason to suppose 
that they condense a sufficient amount of moisture to do- 
much mischief If the slides are carefully dried to begin with. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Sir Michael Foster has resigned the chair of physiology 
at Cambridge, which he has held since 18B3, wnen the 
professorship was established 

Prof, J A. Ewino, F R S , professor of mechanism and* 
applied mechanics in the University of Cambridge, has 
been appointed Director of Naval Education, under the new 
scheme of training. The scheme was discussed in con- 
nection with the Navy Estimates on. Monday, and an amend- 
ment disapproving of it was moved, but upon a division 
the amendment was rejected 

The Liverpool Marine Biology Committee has, in con- 
sultation with the Nature-Study Association of Teachers of 
Liverpool, issued a circular expressing its willingness to 
make arrangements for a special Hass m elementary marine 
biology, to illustrate the principles of nature-study, and to 
be held at the Port Erin Biological Station during the 
Easter holidays The course will extend from April 10-17 
Intending students should communicate with Mr F. J. Cole, 
University College, Liverpool. 

At the annual meeting of the National Home-Reading- 
Union on March 13, Dr. Richard Garnett delivered an 
address in which he dealt with the community of aim and 
feeling between the Union and the public library system. 
One great wish of the Union is through the systematic 

V Read ■! ihe Bnilih Ar'ocIbiIoii Meciinf In Bclfaii, Sapiember, 1009, bir 
Prof Arthur Scfauiui. F.R S 
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inculcation of good reading habits and the systematic dis- 
semlnatioji of superior literature, not merely to make this 
literature belter known, but to create an atmosphere in 
which — except in the case of thoroughly inferior minds— 
Inferior literature will not be able to exist 

In igoi a central committee was formed in Berlin for the 
purpose of organising gratuitous post-graduate courses in 
medical science throughout Prussia This commillee, of 
which Prof von Dergmann is the chairman, has now in- 
stituted such courses in twenly-lhree towns, and has acquired 
^ collection of medical books and instruments to be lent to 
the local committees in small places where such means of 
instruction are not sufificientljK available A building, to be 
called the Empress Frederick House for Post-graduate 
'1 raining, will be erected in Berlin to serve as the head- 
<]uarters of the organisation in Prussia. The Emperor has 
expressed complete approval of the plans of the committee 

The eleventh annual report for the year iqoa of the 
Technical In.struclion Cornmiltee of the City of Liverpool 
shows an increase of lo^o in the number of registered stu- 
dents of the evening science, art and technological classes 
The total number of entries to the classes held at the Central 
Technical School was 3025 This increase is to be attributed 
in some mcjsuie to an exhibition of students' practual work 
held just beforci the commencement of the session, and it 
IS in contemplation to continue the exhibition and extend 
It to other centres. The establishment of a day tei hn1c.1l 
school m the central school building, and of improved local 
buildings in the south end and on the east side of the city 
are still under consideration The report also shows that 
the City Council has devoted to educational purposes ihe 
whole of the amount received under the Local Taxation 
(Customs and Excise) Act, iSqo, with the evteplion of a 
sum of ^oool paid to the credit of the City fund m i§02 
The total amount thus allocated lo educational purposes 
during the twelve years, 1890-1902, is 223,4^0! igj 

The platitudes often expressed by speakers on educational 
subjects, and Ihe verbose character of the larger part of 
educational literature, are responsible for the suspicion and 
want of respect with which many pracdcal teachers regard 
jany attempts to construct an educational si lence What is 
wanted at the present time is a centre where ihe aims and 
practice of education can be studied without the limitation*) 
■of traditional doctrines, and with modern requirements well 
in mind The University of Birmingham seems lo offer an 
opportunity for work of this kind in connection with thi^ 
new chair of education, for which applicalions are invited 
In the parijculars issued to candidates for the post we 
read : — The University believes that the improvement of 
education in England is a vital matter, and that the present 
post offers attractive opportunilirs to i man of influence 
and ability who is willing to cope with the dilliculMes of the 
task Such a man would meet with cordial cooperation 
Jnd assistancp^ and might be able to accomplish a worthy 
piece of work " The professor will be required to take 
control of the training of secondary teachers and to organise 
the inspection and examination of secondary schools It 
should thus be possible for the successful candidate to 
establish q system of training of teachers in the science and 
art of education which would have a decided influence upon 
the work of secondary schools 

A conference of representatives of county and county 
borough councils was held on Tuesday, under the auspices 
of the National Association for the Promotion of Technical 
and Secondary Education, to consider the question of higher 
education Lord Avebury presided, and the following reso- 
lutions were odopted — (i) That this conference of represen- 
tatives of local authorities and educational bodies recognise 
the p-reat importance of suitable, adequate and systematn. 
provision being everywhere made for the supply of facilities 
for higher education by means of lohntinuation schools, 
secondary schools, technical institutes, and classes, and by 
access to the universities, such facilities to include a 
sufficient number of scholarships and exhibitions, and, 
v/here suitable funds exist, to provide for a post-graduate 
course and the endowment of original research ; (a) that 
«very effort should be made to secure proper cooperation 
between local authorities and educational bodies in pro- 
moting higher, including university, education ( (3) that it 
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is urgently necessary for the improvement of education that 
more suitable means should be provided for the training 
of all grades and classes of teachers. Mr J Bryce, M P,, 
was one of the speakers, and in the course of his remarks 
tram for the universities, and in towns of 100,000 people 
what they might call a grammar school, prnvidmg the 
elements of technical initrurtion , in towns of 40,000 or 
50,000 population there ought to be a school coinpelent to 
train for the universities , and in towns of 100, oon people 
th^re should be a completely equipped technical institute 
to fit boys for a science profession und for the pursuit of 
science He added that in towns of 300,000 there hbould 
be a university college 


SC/KIVTIFIC SJiRIALS. 

American Journal 0/ Mathematics, voL xxv No 1, 
January — D- N Lehmer, parametric representation of the 
tetrahedroid surface by elliptic functions Various proper- 
ties of the singular points, lines and planes. — E B Skinner, 
on ternary monoinial substitution-groups of finite order with 
determinant + i All the groups can be got from three 
gener.jtois or less, one of order two, and conversely . 
Snyder, forms of sextic scrnlla (two papers) 1 here are 
sixly-eight types of such serolls which are unicursal, and 
thiity-two 0/ gfnus i — E. O Roc, note on symmetric func- 
fions —A portrait of Cremona aciompanies this part. 

Annals of Ma/hematirs (a), vol iv No 2, January — 
J W. Bradshaw, the logarithm as a direct function (with 
introduction by W F Osgood) — P Saurel, positive quad- 
ratii forms — E A Hook, multiple points on Lissajous’s 
curves in two and three dimensions — C C. Engberg, a 
special quadn-quadric transformation of real points m a 
plane (x = x/, y ~ ± V 

Bulletin of the American Mathematical Society (2), vol ix 
No 5, February — W F Osgood, transformation of the 
boundary in conformal mapping — V. Snyder, quiniic scroll 
with three double conics — L P Eisenhart, surfaces referred 
to their lines of length zero — E R, Hedrick, note On cal- 
culus of variations — E H Wilson, synthetic treatment of 
conics at the present lime The author (very properly) em- 
phasises the value of v Staudt’s methods — Reviews 
Brown’s ** Lunar Theory " (F. R Moulton), Geissler's " Die 
Giundsdtze u das Wesen des Unendiichen " (E R 
Hcdnck), recent German text-books in geometry (P F. 
SMith) 

Bulletin of ihe American Mathematical Society (2), vol. 
IX- No 6 (March) — L E Dickson, the abstract group iso- 
morphic with the alternating group on six letters — H F. 
Blichfeldt, property of cxinics.— R. W H f Hudson, 
analytic theory of displacements 

Transactions of the American Mathematical Society, Vol 
IV No I (January) — F Morley, orthocentric properties of 
the plane n-Une — L E Dickson (two papers), definitions 
of a field by independent postulates , definitions of a linear 
associative algebra --E V Huntington (two papers), dr- 
finiTions of a commutative group and of a field — C. N, 
Haskmb, invariants of differential forms of degree higher 
than two — A Loewy, rcducibility of groups of linear homo- 
geneous substitutions — A. B. Coble, the quartic curve as 
related to conics.— E Kasner, cogredient and digredient 
theories of multiple binary forms — R E- Allardice, envelope 
of axes of conics through three fixed points — W F. Osgood, 
a Jordan curve of positive area 

SOCIETIES AND ACADEMIES 

London. 

Royal Society, February 19. — Tha Evaporation of Water 
in a Current of Air." By Dr E. P Porman. Communi- 
cated by Prof. E H Griffiths, F R.S 

The object of this Investigation was to discover with what 
accuracy the vapour-pressure of water could be calculated 
frorri the amount of water vapour earned off by an air 
current passed through the water, the temperature being 
maintained constant. The method adopted was to aspirate 
air, at a rate of not more than oTi, per minute, through 
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a succession ot wa&h-boUle 4 cTintaining water and placet 
m a thermostat. The water carried u(T by the air wa^ 
absorbed by means of concentrated sulphuric acid ant 
weighed. The results Obtained show in every case a ciosi 
agreement between the calculated vapour-pressure and that 
commonly accepted. Experiments were made at temper- 
atures varying from 20° to C It may be concluded 
from this that in air saturated with moisture (under the 
conditions used In the experiments) the pressure of the 
aqueous vapour 15 the same as the vapour- pressure of water 
when no other gas is present, also that the density of ttie 
aqueous vapour in the mixture is normal It follows also 
that the density of saturated aqueous vapour, ivithout ad- 
mixture of any other gas, 19 approximately normal. This 
conclusion is confirmed by calculations of the density from 
the thermodynamical equation L = T/J(j' — s)d/)/dT, using 
Griffiths’s values of L and J and the latest determinations 
of vaoour- pres sure at the Reichsanstalt for the values of 
dpIdT. 

MathemaiJcal Society, March 12 —Dr £ W, Hobson, 
vice-president, in the chair — Mr. G H Hardy, On the con- 
vergence of certain multiple series The paper contains an 
Investigation of the analogue for multiple senes of Q theorem 
(due to Abel) concerning the partial summation of simpje 
series Most of the ordinary tests of convergence for simple 
series are founded on this theorem Proofs of convergence 
of certain classes of multiple senes are obtained, in par- 
ticular of the class in which the general term is of the type 

(^1^1 + + . . . -t- ^,,r„)-M exp I (flir, + + + anr^) 

— Mr S M. Jacobi On certain sequences for determining 
the nth root of a rational number. The paper contains a 
systematic development of a method used by Dedekind (in 
the case of the square root) to obtain .sequences of the kind 
in question If D is any rational number, and x is a rational 
approximation by excess or defect to the nth root of D, it 
If shown how to construct a rational number y which lies 
between x and the nth root of D — Prof H. Lambi Note on 
the approximate calculation of the frequencies of a vibrating 
circular plate The method of Rayleigh (" Theory of 
Sound,” g 88) is applied to calculate the frequencies of the 
gravest modes of vibration of a plate by means of the 
assumption of very simple hypothetical types The agree- 
ment of the results with those calculated by KirchhofT from 
the exact equation for the frequencies is remarkably close. — 
Prof A R Foreyth, On surfaces which have assigned 
families of turves as iheir lines of curvature The paper 
contains a new method of investigating the conditions that 
a given family of curves may be the lines of curvature of a 
surface, and of determining the character of the surface 
from that' of the lines The method is illustrated by the | 
example of Dupin's cyclide — Mr. E. T DImoh, Note on a 
point m Hilbert's ” Grundlagcn der Geometric ” — Mr J H. 
Qraca, Extension of two theorems on covariants. — Prof 
T J I’A Bromwioh, Note on double limits and on the in- 
version of a repeated infinite integral The object of the 
note is to determine the conditions which are necessary and 
sufficient for the change of order of integration m an in- 
tegral with infinite limits, and for the existence of a double 
integral with such limits The continuity of a definite 
integral with infinite limits, considered as a function of a 
parameter contained in the sul^ect of integration, is dis- 
cussed — Rrof W Burn«ld«i On the representation of a 
group of finite order as an irreducible group of linear sub- 
stitutions, and the direct establishment of the relations 
between the group characteristics 'I he paper deals with 
the representation in question from a self-contained point 
of view, without introducing considerations which ' £tre 
foreign to the conceptions of an abstract group of finite 
order and of a group of linear substitutions The arrange- 
ment of the subject from this point of view is materially 
different from that in previous discussions of if The com- 
plete reducibility of a group of linear substitutions of finite 
order is taken first, the number of distinct irreducible re- 
presentations and the composition of them follow, and the 
group-chararterisLlcS and their properties occupy the last 
place. 

Q^dlbgicftl Socioiy, February 20 — Prof. Charles Lapwoilh, 
F.R.S , pfe^dent, in the chair. — Annual General Meetings — 
In his anriiversaVy address the president dealt with the r^ia- 
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tion of geology to its fellow-sciences In the course of the 
address the president remarked that the study of geolog\ 
showj» that the corporate geological organism has three 
necessary functions — research, practice and education. So 
long as all three functions are naturally and healthfully 
performed, so long will geology live and flourish The work 
and influence of Werner and De In Beche Show that ihr 
progress of the science is at its swiftest and surest when 
none of the three funitions suffer from disuse. 

February 25, — Prof Charles Lapworth, F.R S , presi- 
dent, in the chair — On the occurrence of Dictyozamites in 
England, with remarks on European and eastern floras, 
by Mr A C Bewardp F R S The specimens described as 
a new species of Dictyozaniites were obtained from a bed 
of ironstone on the northern face of the Upleatham outlier, 
near Marske-by-the-Sea. The genus is also found in the 
Rajmahal Series of India, m Central Japan and at Born- 
holm. Its probable taxonomic position is best expressed 
by placing it as a member of the Cycadophyta. A com- 
parison of the Bornholm, Indian, Japanese and English 
floras IS made, and a special list of these floras has been 
prepared, in which, while the names at present in use are 
indicated, it is pointed out where obscured identities or re- 
semblances exist. The author concludes that there was a 
greater similarity between the vegetation of eastern and 
western regions, during part at least of the Mesozoic era, 
than IS usually admitted The most noteworthy exceptions 
ore afforded by the Mesozoic representatives of the two 
isolated recent ferns Matonia and Dipteris , these two 
families — each with a surviving genus — played a con- 
spicuous part in the vegetation of the Rhstic and succeeding 
Jurassic epochs in Europe, and to a less extent in North 
America, but there are no satisfactory records of their 
existence in India or Japan. — ^The amounts of nitrogen and 
organic carbon m some clays and marls, by Dr N. H J 
Miller. Analyses of soils are given to show that decaying 
vegetable matter in soil tends to become more nitrogenous, 
on account of the greater ease with which gaseous com- 
pounds are formed with carbon than with nitrogen liil- 
gard’s experiments throw light on the effects of extreme 
conditions of climate, the amount of soluble humus being 
much greater in soils in humid than in .irid climates. The 
large areas of peat-land known as “ Ilochmoor ” contain 
larger proportions of carbon and nitrogen at depths of seven 
and fourteen feel than at the surface The organic matter 
of soils is of two kinds — the humous portion and the bitu- 
minous, the Utter being regarded as belonging to the 
original deposit from which the soil is derived Analyses 
of soils and subsoils .'ire given to illustrate this point 
Further light on this subject is derived from the analysis 
of spetimens obtained through the kindness of Sir A Gcik)^ 
from borings in the possession of the Geological Survev 
Apart from the interest due to the great depths from whiih 
the samples were obtained, and the evidence which they 
afford of the enormous accumulations of combined nitrogen, 
they possess the further and greater value of representing 
the materials out of which Urge areas of soils have been 
derived. It would be important to determine, in the case 
of these older deposits, whether any of the organic matter 
at all is in the form of humus. 

Zoological Society, March 3 —Mr G A. Bou'enger, 
K R S , vice-president, in the chair — A communicaiion was 
read from Mr E. R Bykss on the operculate Land-Mollusca 
collected during the ” bkeat Expedition " to the Malay Pen- 
insula in 1899-1900 Fourteen genera were represented in 
the collection by examples of twenty-three species, eight ol 
which were described as new. — Mr R Lyd^kkor com- 
municated a paper on the callosities of the limbs of the 
Equicbc, in which it was urged that the view of the callosi- 
ties being vestigial foot-pads was untenable The author 
maintained that they were probably decadent glands, and 
that possibly the one on the hind limb might correspond 
to ihe tarsal gland of deer. — Mr Rudolf Martin read a 
paper on some remains of the ostrich, Struihto kafaiheo- 
doTis^ found in the Upper Miocene deposits of Samos. The 
author stated that the existence of an ostrich in Samos was 
of interest, because a comparison of the fauna of Samoa and 
that of the Siwalik Hills showed that the latter was younger, 
and consequently 5 . karaiheodorts was of a greater geo- 
logical age than 5 . asiaUcus The hypothesis, therefore, 
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that tho family of ostriches had been developed m Southern 
Eufasia and emigrated at a later period Lo Africa and 
Southern Europe could not be sustained The discovery of 
5 karaiheodoris in Samos showed rather that the specialisa- 
tion took place In Africa, and that the existence of such 
forma m India and Southern Europe was due to a secondary 
immigration from Africa Most probably, however, there 
was the same relationship between the whole fauna of Samos 
and that of the Siwalik Hills — 1 e the latter was a trans- 
formed and later generation of the former — Mr. F, E 
■•ddard, F R S , read a paper upon some species of Oligo- 
chseCa from Africa. 

Llnnean Society, March 5 —Prof, S. II Vinesi F R,S., 
president, in the chair — Rev. T. R. R. Stebbing, P'.R S , 
exhibited a collection of spiders and wasps from Singapore, 
made by Mr. C J Saundero. (i) Spiders found in eleven 
clay cells built between the boards of a thin book standing 
upright on a book-shelf , the space \ inch broad by j inch 
high, and 4^ lo 5 inches long Mr Saunders reckoned 
that each cell contained ten or eleven spiders and a single 
grub. He found a ^mall fly in one cell, and others later 
in a different set of cells He remarks that the Chinese 
must have noticed the apidcr-trapping habit, since they say 
of certain bees that they “ adopt " spiders and bring them 
up aa young bees (2) Contents of another sot of cells, 
built in a corner of the verandah, in two vertical rows, about 
thirteen (ells in all The spiders wire all of one kind, liflv- 
six in number, with throe haIf-oaU*n and t^vo skins (j) 
Contents oF a set of colls, the topmost of which was closed 
while Mr Saunders was examining other sols Iho day 
before had been wetj but even the topmost coll, which was 
not yet dry, contained a grub The evhibitor also remarked 
that in the family Crabromda* or Sphrgid®, Ammophila 
/iirjufa, a British species of sand-wa<fp, is snid to provision 
its nest with spiders. The same habit has long been known 
in Pelopoens spirijcx (Linn ), belonging to the same family 
Also in the family Pompillda?, species of Pompilua are known 
to attack large spiders and make them .1 provision for their 
young ones Latreille, in 1802, quotes a letter from Cossigny 
to Reaumur, describing the behaviour of Pcto/>oc:MS sputpex 
to spiders in the Isle de France Latreille named the genus 
Pelopoeus, the mud-worker, or potter — On some points in 
the visceral anatomy of the Characinidtp, with an inquiry into 
the relations of the Ductus pneumaticus m the Physostomi 
generally, by Mr W. S. Rowntreo. The author sum- 
marised Sagemehl's observations on the skull of the 
Characinids, and then described his own investigations into 
the visceral anatomy of these fishes, denv'ed from the ex- 
amination of fifty-three species belonging to thirtv-three 
genera, the chief interest of Ihn paper centring in the 
author's observations on the position of the Dui tus pneu- 
matirus in relation to the alimentary canal, which observ- 
ations had extended to other famdios of the Physostomi — 
On the anatomy of the pig-footed bandicoot, Chairopus 
caslonotis, by Mr F G P&rsona. -1 urllier notes on ihe 
lemurs, with especial reference to the brain, by Dr G. 
Elliot Smith- This paper records observations supplemen- 
tary to those recently published in the Traii5nctionj of the 
Linnean Society, and deals with two internal casts of im- 

S erfeot 'crania of Nesopilhccus recently acquired by the 
ritish Museum, two brains of young specimens of Pro- 
pithecus diadptna, and an adult brain of I rnittr matuo 
The brain of Nesopithecus (Globilemur) is shown to present 
a curious mixture of pithecoid and prosimiaii features, and 
the author regards this genus as a specialised one, forming 
a connecting link, between the lemurs and apes 

Bntornoiogical Society. March 4. — Prof E B. Poullon. 
F.R.S., president, in the chair.— Colonel C T BlnKha.m 
sent for exhibition specimens of Diptera and two Aciileates 
from Sikhim, showing in the banding of the wings and other 
charactensticB a singularly beautiful case of mimicry. The 
Rev F D Moricc drew attention lo the way in which the 
fly imitated With its tibia the tarsus of the bee — Mr A. J 
Ohltty exhibited specimens of the rare ^tomana rhenana, 
taken by him out of some food rubbish found near Lancing, 
probably the same locality where the beetle was discovered 
formerly by Dr. Sharp. He also exhibited a Ptinus, found 
in a granar/ in Holborn In 1893, apparently new to Britain 
and probably introduced.— Mr, W J KRy® 'AhibitS species 
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of Lepiduptera from British Gmana, forming a Mullerian 
association in which all but one were day-flying moths, 
the exception being an Krycinid butterfly, Esthemopsis 
secina 1 he particular interest of the exhibit consisted in 
the association being one of moths, a butterfly being the 
exception, and not one of butterflies with perhaps a single 
moth, which latter is so frequently the case m South 
America The butterfly most closely resembled Agyrta 
tmcilia, one of the most abundant of the Syntomid group — 
Mr C. O. WaMrhouao read notes on the nests of bees of 
the genus Tngona, Mr G A Rothney communit aled a 
paper on the Aculeate Hymenoptera of Barrackpore, Bengal, 
and descriptions of eighteen new species of LarndtC and 
Apid.e, from Barrackpore, by Peter Cameron , Colonel 
Charles Swinhoa communicated a paper on the Aganiida; 
in the British Museum, with descriptions of some new 
spa ICS 

Manchester 

Literary and Phlloaophical Society, February 17 — Mr 
Charles Bailey, president, in the chair — Mr T. Thorp 
showed a copy of a Japanese magic mirror he had cast 
He had had it ground and polished with a partial vacuum 
behind it, with the result that the reflection showed the 
design on the back of the mirror very distinctly. Mr 
T.horp believed this to he the first mirror to be made m that 
way, and he afterwards presented the mirror to the Society 
Mr Thorp also exhibited a small apparatus for attaching to 
a gun to facilitate sighting. — Mr W. E Hpyip showed on 
th*‘ lantern si reen a number of miLrusLopic sections illus- 
trating liu* Jstruiturc cjf the luminous organs of a cuttle- 
fish which he had described to the Society during the 
previous session Mr Hoyle also read a paper entitled 

Notes on the Type Specimen of Loligo eblanae. Ball,” 
in which was demonstrated the identity of a squid from 
Dublin Bay. described by the late Dr Robert Ball, with 
one record^ by M Girard from the coast of Portugal and 
also found in the Mediterranean 

Paris 

Academy of Sciences, March 9. — M Albert (jaudiy in 
the chair — The general theory of transluccncy, by M J 
BouMlnaeq. A generalisation of the theory of gradual 
extinction of plane waves with pendular motions, given in 
a preceding note — The preparation and properties of the 
Ttf^^rides of rubidium and cnisiuni, by M Henri Moleean. 
The hydrides of these metals were obtained by heating the 
metal in hydrogen at about 300° C , the general method 
adopted being that desrnbetV in a previous note on the 
preparation of the hydrides of potassium and sodium In 
botli cases crystalline compounds possessing the composi- 
tion RbH and CsH were obtained These are energetic 
reducing agents decomposing water, hydrogen sulphide and 
hydrochloric acid at the ordinary temperature With sulphur 
dioxide at low temperatures, and under reduced pressure, 
hvdrosulphitrs are obtained , carbon dioxide is added on 
directly with the formation of formates, and amides arc pro- 
duced by the reaction with ammonia —On the non-conduc- 
tivity of the metallic hydrides, by M Henri Molaaan> An 
attempt to measure the electric condiKtivity of the hydndes 
of soclium, potassium, cttsium and rubidium showed that 
all these substances act as insulators These expcriinenta 
lead to the conclusion that hydrogen is not comparable to 
the metals, since the metallic liydrides have neither the 
proi^rties nor the appeararue of metallic alloys — On the 
motion of vitreous media, affected by viscosity and very 
slightly defomircl, by M P Duhem. — M Th Schlccsing, 
jpn-, was elected a member of the “set lion of rural economy 
I in the place of the late M, Deh^rain — 'I'he comet 1Q02 b, 
by M A. S^nonqu«. The results of photographic observ- 
ations at the Observatory of Meudon The comparison of 
tbe photographs taken on October fi and 7 showb large 
variations m the size of the tail of the comet. — On a trans- 
formation of a particular class of triple orthogonal systems, 
by M C Oulehqrd. — On the deformation of surfaces, by 
M W de Tannenbttrg. — On the hypohermitian, by M. 
L<^on Autenne. — The rigidity of liquids, by M G de 
From the equation given by Maxwell connecting the vis- 
cosity coefficient, the modulus of rigidity, and the lime of 
relaxation of the elastic force, and from some measurements 
of the rate of relaxation of accidental double refraction in 
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copal varnish, the author has been able to determine the 
modulus of rigidity In this liquid, o la absolute unit at 
aa** a C. It is interesting to note that this figure is of the 
Same order' of magnitude as the value found by M. Schwedof! 
for the modulus of rigidity of a half per cent, solution of 
gelatine, by an entirely different method — New magnetic 
systems for the study of very feeble fields, by MM V. 
Or«m|«if and H. Psndar. The disadvantages attending 
the use of astatic systems for the exploration of very weak 
magnetic fields are fully discussed, and a new arrangement 
is proposed consisting of a horizontal arm suspended at its 
centre by a long wire, and carrying at one end a vertical 
magnet and at the other a non-magnettc counterpoise. It 
Is claimed for this arrangement that it is extremely sensi- 
tive, easily regulated, and capable of being rendered per- 
fectly astatic — On electric convection, by M. V&elleeoo- 
Nttrpwn. Experiments are described by the author which 
appear to prove beyond question the reality of the existence 
of the Rowland effect. — A method ol stereoscopic radioscopy, 
by M. Th. Quliloa. It i^ shown that the use of two sources 
of the X-rays is unnecessary for stereoscopic radioscopy, and 
that the same effects can be practically realised by the dis- 

E lacement of a single tube. — On a thennostat with electrlc^al 
eating and regulation, by MM, C. Marl* and R Marqula- 
The expansion of acetone or other suitable liquid actuates 
a relay, by which the heating current is governed The bath 
can be kept at any desired temperature within two or thfM 
hundredths of a degree. — On cuprous sulphate, by M A. 
Jomnnta. The author has succeeded in isolating and 
analysing the compound of cuprous sulphate and carbon 
monoxide the existence of which was Indicated in a previous 
note Its composition is Cu,SOj,aCO,HaO ; the * carbon 
monoxide is given off m a vacuum, the residual cuprous 
sulphate decomposing into copper anu cupric sulphate, 
although there are indications that the cuprous sulphate 
can exist undecomposed in the presence of ammonia — On 
some derivatives of oxynaphthoic acid, by M F BpdroiiMi 
— On the nervous system of the Nautilus, by M Ch. 
Qravlar. — On a new mode of constitution of the chain in 
a new Salpa from the Persian Gulf, by MM Jules Bonnier 
and Charles P 4 r*B. A new subgenus is proposed, Stephano- 
salpa, and the new species collected at Kumzar is described 
under the nAme of Stchhanosalpa polynona — On the in- 
fluence of the subject on tke graft, by M Leclerc du Sabion. 
The results of a series of experiments on the grafting i^f 
different varieties of pears. — On the development of Ctesr 
arisfinum after section of the embryo, by M. P Lodeuw.— 
On the new genus Protascus, by M. P A DangMrd. — 
The formation- of antherozoids in MarchanUa polymofpha, 
by M S, ik*iio. — -On the existence of several successive 
orogenic movements in the Northern Urals, by MM. L 
Dupare, L Mraaoe and F. PMrcd. — On the oxydases 
of cuttle fishes, by M. C, Q*a*Brd. A study of the ink- 
produejng gland of the cuttle fish shows that, as is the case 
in plants, the tyrosinase is always accompanied uy a 
laccaie. — On the presence of an erepsin in some Baaidio- 
mycetes, by MM. C D*l*a*nna and H Meuton. — On the 
dust deposits of February aa, 1903, by M. F. A Perol. 
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ANCIENT ASTRONOMY. 

Sphaeraj neue gnechische Texte und Untersuchungen 
sur Ceschichte der Stembil(Ur. Von Franz Doll Pp. 
xii + 564 ; with illustrations and 6 plates. (Leipzig . 
Teubner, 1903) Price 24 marks 

T his is undoubtedly one of the most important works 
on the history of astronomy that has appeared for 
many years The author here publishes and annotates 
the text of several newly discovered manuscripts of 
astronomical astrological authors of the Classical and 
Byzantine periods. The names of Teukros the Babyl- 
onian, Antiochos, Valens, and the poet Johannes 
Kamateros were known to us before, but Herr Doll has 
considerably increased our knowledge of them and their 
work, and he has, indeed, almost added a new chapter 
to the history of astronomy 

The first part of Herr Bolins work deals with the critical 
discussion of the new texts, the second with the description 
of the constellations mentioned in them, the third with 
the history of the Sphaera Darbanca " m reference to 
the work of Nigidms and others. The third part closes 
with a sketch of the history of medieval and modern 
astronomy. To the appendix Herr Karl UyrofT has 
contributed a most useful edition and translation of part 
of the Book of the Great Introduction " {Kitdb ai-mudhal 
al kabir) of the Arab astronomer of Irak, Abu Ma‘sar 
JaTar ibn Muhammad al-Balbl 

Naturally the greater part of ihe book is taken up with a 
description of the constellations of theGreekand Egyptian 
Heavens as given by Teukros and ihe rest. This leads 
Herr Boll to deal with many extremely interesting 
questions in the course of his annotations on the words 
of his authorities The section on the Egyptian 
"Sphacra" is extremely good, and we must congratulate 
a " nichtagyptolog " upon the general accuracy of his 
critiques of Egyptological and other theories of Egyptian 
astronomy. Nevertheless, a few refeiences ought to have 
been made by the author to other authorities besides | 
those who have written in German and French He 
seems unacquainted, as far as we can sec, with works in 
English which deal with the subject Yet there are 
several of weight and authority, notably Sir Norman 
Locky^r's Dawn of Astronomy,’' 

New light 15 thrown by this author on the question of 
the origin of the repres^tations on the Gr>cco-Egyptian 
zodiacs at Dendera and Esna He shows that the 
Egyptian element in them is really greater than has often 
been supposed, and at the same time notes the probable 
origin of the non-Egyptian constellation-figures, i!kc., of 
which the majority are, as in the case with the Greek 
"Spbfra,^’ of Babylonian origin, such as the Goat-Fish, 
the Scorpion, the Centaur, &c. The signs of the zodiac 
are all of Babylonian origin, as Jensen showed several 
years ago in his useful book, ‘'Die Kosmologie der 
babylonier.'' 

Herr Boll further shows that the purely Egyptian 
figures in these zodiacs and lO more ancient astronomical 
representations in the tombs of the Bib&it al-MulQk and 
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elsewhere are really intended to represent constellations, 
and not single stars, as Letronne and Ideler thought. 
He gives interesting parallel plates of the Zodiac of 
Dendcia from a photograph of a cast and from the old 
picture in the “ Expedition dc I't gypte,” which is by no 
means incorrect, as may be seen on comparison with the 
photograph. Further, on p. 201, he gives an illustration 
of a circular zodiac or planisphere from a Babylonian 
boundary-sLone of about 1100 11 c ; an important monu- 
ment in the history of astronomy 

How the Egyptians regarded the stars is shown by the 
author with the aid of a quotation from Prof Maspero's 
“ Revue de I’Hisioire dcs Religions" — 

"Die agyptische Anschauung sah uberhaupt in den 
Stcrnen Lcuchten ' Lcs astres ne sont pas pour les 
l^gypliens des corps celestes ; ce sont des lainpes 
(khabisou) allumes au firmament Les ^gyptiens 
congevaicnt les dieux ^toiles comme certains p6res de 
r^glise considt^raient les anges charges d'entretemr les 
astres c’eiaient des dieux lampadophores. Au Tom- 
beau de S^ti 1 '**' Isis-Sothis porte sa lampe sous forme 
d't^toile \ cinq branches au-dessus de sa coiffure et 
Osiris-Onon la sienne au-dessus de son sceptre.' Ganz 
besonders aber war nach Drugsch der Name Lampe 
Oder Lcuchten (x^bs, lucerna) den Dekanstemen eigen 
Auf den beiden Tieikreisen von Esne sind tiensch- 
menschliche Geslallen mit Sperber- oder Hands- oder 
Widder-kopfen zii sehen, die auf vorgestreckten 
I Handen kleine Lampen tragen ' dieux lampado< 
phores ’ oder dfxavoi ficni Xn^rrrifiaii^, ganz wie sie 
Teukros beschreibt " 

In dealing with the text of the newly discovered 
authorities and collating them with one another, Herr 
Boll has often been led to make interesting comparisons 
and connections In describing the Ram and the Dull, 
Antiochos speaks of a constellation called “The Syrian 
Horse," 6 li/pwr ifTTror Valens, in describing the Dull, 
puts in place of this "the heavenly Osins,” varior 
It IS evident, as Herr Boll points out, that 6 Si/puir i-mros 
IS a corruption of "'Oirtpis virriov^ the real name of the 
constellation. As a corruption it is rather a curiosity. 

Herr Doll has omitted to note, in speaking of the con- 
stellation Typhon (the Great Dear), that this name is 
purely Greek, and would have been unintelligible to an 
Egyptian , he uses it as if he thought it were the 
Egyptian name, The Egyptologists are to blame for 
this, and we wish they would banish this “Typhon,’ 
identifications of Hathor with " Venus," and talk about 
"Jupiter” Ammon from their works. The Egyptian 
name lor the Great Dear or Plough is the " Thigh of Set ” 
the Ahriman of Egyptian religion, who was identified by 
the Greeks wnh their giant Typhaon or Typhon, son 
of Typhocus and grandison of Tartaros, Ordinarily the 
constellation was called " the Thigh,” and a very good 
name it is too, almost as good as our " Plough," and 
much belter than "Charles’s Wain" or the "Great 
Dear” The form is mst that of the thigh of an animal. 

Altogether this book will be found very interesting by ail 
astronomers who are interested in the past history of their 
science, and very useful to the Hellenist, the Egyptologist 
and cuneiform scholar, who will find (with the English 
exceptions already noted) the latest results of both astro- 
nomical and archeological researches bearing upon the 
sub)eci of the astronomy of the ancients. 
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A FRENCH WORK ON SYLVICULTURE. 
Traiti de Sylviculture, Prtncipales Essences Foresttkres, 
By Prof. P. Moulllefert. Pp. xiL+544, (Paris: 
F^Iix Alcan r 1903O Price 7 francs, 

P ROF. MOUILLEFERT, who has taught forestry 
at the French National Agricultural College of 
Grignon (Drdme) since 1675, is publishing his lecture 
notes in the form of an elementary manual of forestry 
This he considers necessary for agriculturists and 
others in spite of the fact that there are already works 
by Boppe and Jolyet, Broillard and other eminent 
foresters on the subject The work is to be m four 
volumes, of which the present is the first, and deals 
with the chief French forest species, including exotic 
trees that thrive in France. The second volume will 
deal with the management of woodlands, the third 
with their valuation, and the fourth with artificial plant- 
ations, the afforcstinent of waste land and the restor- 
ation of inferior woodland. 

The objects set forth as the basis of French forestry 
are : first, to obtain from a forest the greatest annual 
revenue in the most advantageous manner; secondly, 
to secure the natural regeneration of woods by grow- 
ing species best adapted to the soil and climate ; thirdly, 
to improve the soil as much as possible by rational 
sylviculture. 

The first volume begins with some interesting statis- 
tics. The area of French woodlands is about 37,000 
square miles, id per cent, of the total area of the 
country, while there are about 24,000 square miles of 
heath, mountain land, swamps and peat-moor, most 
of which might be planted. Of the actual woodlands, 
68 per cent, are in private hands, ir8 per cent, belong 
to the State and 20' 2 per cent, to d^partements, com- 
munes and public establishments (hospitals, &c.) 
Private people can clear their woodlands for agri- 
culture on application to Government, except when 
their maintenance is necessary to prevent landslips in 
mountainous country, erosion by water-courses, for the 
protection 0/ sand-dunes, for military defence, or sani- 
tation. About one-third of the woodlands is in plains 
(0-200 metres above sea-level), one-third in hills (200- 
500 metres), and the rest in mountai4.s. France is 
subdivided into three climatic districts — the warm dis- 
trict, with Quercus Ilex and maritime pine ; the temper- 
ate district, with beech, oaks and artificial plantations 
of Pinus sylvestris; and the cold mountainous district, 
wnth silver-fir, spruce, larch, mountain and Cembran 
pines, Although the author omits Pmur sylvestns in 
this district, the tree grows naturally in Savoy, Dau- 
phiny and Provence, as well as in the Cevennes and 
the Pyrenees. 

As regards the management of the forests, nearly 
half the area is simple coppice, producing little besides 
firewood and tanning bark, while one-fourth of the 
area is under coppice-with-standards, yielding oak, 
ash and other standards, besides the underwood. Only’ 
about 9000 square miles are high forest. There is an 
error in the areas given by the author for the different 
systems or I would have quoted them. The total pro- 
duction of wood in 189a was about 21 millions of tons, 
of which 5 J million tons were timber, the rest firewood 
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This gives 40 cubic feet per acre as the annual yield; 
only one-fourth of this is timber, though in the State 
forests one-third of the average annual yield (41 cubic 
feet) is timber. In three d^partements (Aisne, Ni^vre, 
Doubs) the average annual yield of forests exceeds 70 
cubic feet per acre, while in the mountain regions 
(Pyrenees, Hautes Alpes, Basses Alpes) it falls to less 
than 14 cubic feet. 

The total average annual sales of wood, bark and 
resin amount to 9,470,000/., or about eight shillings 
per acre, but the value of the hunting, shooting, 
quarnes, pasture and other minor produce is not 
therein included, the author estimating their value at 
6 d, per acre in State forests and per acre in private 
forests. 

He docs not estimate the cost of management, but 
as natural regeneration is chiefly practised and the 
wood is sold standing to purchasers, who are frequently 
debited with the cost of repairs to roads and with 
cultural operations, which they pay for out of the value 
of the timber, these charges not being debited in the 
accounts, the expenditure is chiefly that of supervision 
only, which Broillard estimates at about ad. per acre. 
If, therefore, we wish to estimate the net revenue from 
French forests, we may allow that minor produce pays 
for maintenance, while the price of the wood is net 
profit. With this proviso the following statement 
shows their average capital value and yield 


Nature of Mroodlands 

Average 
capital value 
per acre 

Net revenue 
per acre 

Hate 
per cent 
on capital 

State forests 
Communal forests 
Private forests 

£, s, d 

20 lO 0 

14 16 0 
1250 

r. d 

*3 0 

9 5 

7 7 

! 


In some ddpartements, as in Aisne (beech and oak), 
the average revenue per acre is said to be il. 13J 
and the capital value 54I, 13s , while some of the silver- 
flr forests in the Vosges are at least as valuable, though 
this is not stated by the author 

As regards prices of wood, although the use of coal, 
and of coal-gas for cooking, is steadily replacing that 
of firewood in Pans and other large towns, yet the 
price of firewood (about 1 Jd per cubic foot in the forest) 
has remained steady throughout the last century, while 
that of timber has more than trebled, good standing 
oak trees being now about per cubic foot with- 

out top and lop. 

There is a good chapter on the infiuence of forests 
on water-supply and climate, and it is shown that 
forests drain the soil, but keep the upper layer (15-20 
centimetres) moist. The great transpiration of forests 
maintains a prism of cool, moist air above them, 1000 
to 1500 metres thick, and this is readily perceived when 
the forests are passed by balloons, the latter descend- 
ing in such cases unless ballast is thrown out. As re- 
gards the subsoil, it is found that the water-level is 
4 or 5 metres deeper in forests than in the open country, 
although the rainfall is sensibly greater in the former 
(100 : 77 in the F6ret de Haye, neai- Nancy). Climate 
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and soil are discussed in another chapter, but more 
detail 15 required regarding* the Utter 

The chief part of the book (pp. 38-532) describes the 
forest species, and is done much in the same way as 
by Mathieu in " La Flore Forestifere," with the addition 
of some sylvicultural details It ditTers, however, from 
tlffe latter by the addition of ninety-two excellent 
botanical plates, showing the structure of the branches, 
foliage, flowers, fruit and wood of the principal species 
The exotic species described arc few in number, and 
most of them are without sylvicultural importance, 
except in Algiers and Corsica, where species of Euca- 
lyptus, Grevillea robusia and Casuarina ta'inis^tnia 
thrive. Of the few exotic broad-leaved trees which 
thrive in temperate districts, Ltriodendron iulipifera, 
the wood of which from America, combining the quali- | 
ties of lime, alder and poplar, is largely used in France, 
Juglans nigra and Cary a alba deserve notice Among 
conifers, the Douglas fir, Mcnzies spruce and Thuya 
gigant(’a may be mentioned, Weymouth pine having 
been long naturalised, and figuring among the in- 
digenous species 

This IS a valuable book, but its value would have 
been enhanced had there been more sylvicuUurAl detail 
The remaining three volumes will bo awaited with 
interest. W R Fisher. 

T/Z/i ART OF ILLUMINATION 
Ihe Art of Illumination. By Louis Bell, Ph-D 
Pp. IX + 345; with 127 illustrations (New York: 
McGraw Publishing Co , 1902.) Price 2.50 dollars. 
Wl hen the importance of artificial light and its 
effect upon our comfort and eyes is con- 
sidered, it seems impossible that the technique of 
healthy and satisfactory lighting should have been 
neglected in the way it has The fact, however, re- 
mains that although there are books in plenty on the 
various available illuminants and the generation of 
light from them, yet the true art of illumination has 
received but scant attention. 

Dr. Louis Bell, in attacking this important pro- 
blem, has done well in devoting the first three 
chapters of his book to the effect of light and colour 
on the eye, and the works of Chevreul, Helmholtz 
and Abney are effectively laid under contribution to 
provide a firm foundation for the latter part of the 
work- The effect of faulty and flickering illumination 
upon the eye, and the damage to the eyesight brought 
about by excessive and unshaded lights, is dealt with, 
but It cannot be too strongly insisted upon that we 
are living in an age of intemperance with regard to 
artificial light that is likely, after a few generations, 
to produce serious racial eye trouble. Already we 
cannot work with comfort by the light that served 
our fathers, and although a certain advance in 
quantity of light was an advantage as saving strain 
upon the eyes, yet there is no doubt that the present 
tendency to high-power incandescent and arc lights 
IS not only inartistic, but harmful, as the small area 
from which the light is emitted and the high in- 
tensity throw a serious strain upon the eye, and yet 
the light given has but little diffusive power 
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Chapters iv and v , which deal with combustible 
illuminants and incandescent mantles, are the least 
satisfactory in the book, this being partly due to the 
fact that the conditions of cost here and in America 
are so different, and largely also to the evident fact 
that Dr. Bell is more at home with electric than with 
combustible illuminants 

When one finds it freely stated that *' incandescent 
electric lamps are about equivalent to ordinary gas in 
cost, with a tremendous hygienic advantage in their 
favour,” it must be remembered that the cost of the 
gas IS I to I so dollars per 1000 cubic feet, and that 
an electrician always overlooks the fact that the hot 
products of combustion from a gas flame* are among 
the most powerful factors in ordinary ventilation 
In Fig 21, a Siernens regenerative burner is figured 
as a Wenham, whilst the Wenham is shown at Fig. 
22 as a Siemens. Full justice is done to acetylene, 
but the author shows but little knowledge of the in- 
caiidoscent mantle when he speaks of it in one place 
ns being composed of various blends of the more 
.u cessible of the rare earths and in another says it 
is ” well known to consist essentially of the oxides 
of the so-called metals of the rare earths, chiefly 
thorium and yttrium.” The data given as to the 
candle-power and life of the mantle aUo suggest 
that this part of the subject has not been quite 
brought up to date 

In the chapter on incandescent m, antic lighting for 
open spaces, no mention is made of such high-candle- 
power units as are now given by the high-pressure gas 
systems and the Kitson (oil) burners, indeed, a mantle 
giving 100 candle-power is spoken of as somewhat ex- 
ceptional, whilst in Berlin at the present time there are 
plenty of mantles giving 1500 candle-power with gas at 
a water pressure of 4} feet. 

Passing on to the chapters on electric lighting, one 
has nothing but praise, the author knows his work 
thoroughly, and a better popular treatise on the sub- 
ject w^ould be hard to find, whilst undoubtedly the 
best portion of the whole book is that dealing with 
the title matter — the art of illumination 

At the present time everything la being done that 
can be done to increase the intensity of local centres, 
of light, a condition of things brought about by the 
advent of the electnc arc for outdoor illumination, 
and the feeling that if gas or other illuminants are 
to hold their own for this purpose, they must be able 
to complete in this respect 

This, however, is an advance on totally wrong lines, 
and the author has done good service to the art of 
illumination by pointing out that its progress must 
always be in more and more complete subdivision of 
the illuminating radiants, and the subordination of 
.great brilliancy to perfect distribution. 

The concluding chapter deals with standards of 
light, and gives full credit to Mr Vernon Harcourt’s 
lo-candle pentane lamp as a trustworthy and repro- 
ducible standard 

Everyone interested in the present phases of street 
illumination will read with pleasure the remarks made 
by the author on the nominal rating of the candle- 
power of electric arc lamps, which *' have long since 
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been relegated to th^ tdtegory of merely commercial 
designationSi the rating bearing no more precise rela- 
tion to the real thing t^an does the term ' best ’ as 
applied to flour or other commodities,’* a description 
fully realised when one sees a nominal 1000 candle- 
power arc blinking with a feeble 200 candle-power 
duty. 

The book is so good, and deals with such a little 
studied subjecti that it Is to be hoped that the author 
will add to the value of the work in its next edition by 
either giving full references to the original papers or 
adding a short bibliography. It is undoubtedly a book 
which should take its place as a work of reference 
in the library of everyone interested in artificial illu- 
mination. 


PHYSIOLOGICAL HISTOLOGY. 

Meihods aftd Theory of Physiological Histology By 
Gustav Mann, M D., C.M , D.Sc. Pp xv + 488. 
(Oxford . Clarendon Press, 1902.) Price 15J net 

A FIRST attempt at scientific research in a new field 
should always command our respect, and this book, 
professing to expound the methods of physiological 
histology with their underlying reasons, is no exception 
to the rule. The author has with incredible labour col’ 


Iwhich space will not permit us to refer to at length. 
jThe'y will well merit careful study, but the question 
obtrudes itself as Co whether (he author has not gone a 
little too far afield, and whether it is really necessary to 
cover so many pages with chemical details already well 
known to experts and unintelligible to the ordinary 
reader without their context. * 

We regret that the author’s modesty has not permitted 
him to add some account of intra-viiam staining and 
the examination of fresh tissues ; we trust that in the 
future he may see his way to do so. 

There are singularly few details to which exception 
ran be taken, and small errors and misprints are con- 
spicuously absent. The paper and general appearance 
of the book are, however, surely too meagre for the 
importance of the contents, and drawings of the author’s 
preparations would be vastly more interesting than the 
illustrations of obsolete microtomes with which we are 
favoured. One page — 460 — must have been composed 
during a nightmare , we cannot imagine it represents the 
author’s real views, It purports to treat of electrical 
measures The ampere is defined as ” a current which 
passes in every second at the rate of one coulomb through 
a conductor ' Ohm’s law has a whole line to itself, 
and IS thus printed — “ Ohm's law = 


current 


electromotive force 
resistance 


— ampere 


volt „ 
ohm 
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lected all the current information on physical chemistry 
colloids, histology and the chemistry of dye-stulTs, and 
has endeavoured to combine these into one harmonious 
and coherent whole, and to deduce from them reasonable 
answers to all the questions that have arisen on the 
subjects of the fixation and staining of animal tissues. 
That the explanations of the observed facts in histology 
have so far been fragmentary, incomplete and unsalis- 
factory, no one will deny, and if this work has hardly as 
yet brought us to a final and definite conclusion, the fault 
must be laid to the door of our collective ignorance of 
the matters involved rather than to the writer of the 
present volume. 

A considerable space has been allotted lo subjects 
which bear more or less directly on the theories after- 
wards propounded, and, as a rule, these are admirable 
summaries of the work already done. The chapter on 
colloids IS especially worthy of praise. The chapters 
containing the accounts of the author's own carefully 
performed experiments are also very interesting, though 
whether all his readers will or will not agree with his 
conclusions is quite another matter However, there is 
no question as to the success of the fixing fluids which 
have been prdpoSed as a result of these researches, and 
the practical directions accompanying them will be of 
value to everyone who is not familiar with the processes 
employed. This comment applies also to all the methods' 
recommended for staining, which give the result of a 
long and thorough experience in the various processes, 
and, speaking generally, we know of no better practical 
guide than is to be found here. 

Then follow pages — very many pages^devoted to 
microchemical reactions, the theory of staining, and, as 
an appendix one-lhird as large as the book, on the 
chemistry of the coal-tar colours and similar matters, 
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It IS very kind to tell us what a ” macrocallory ” is ; we 
might otherwise have supposed it to be a kind of eel ; in 

neither case is it a unit of electricity. Also but we 

decently conceal the rest. 

There is a very good index, and as a whole the book 
IS one that is a most valuable contribution to our know- 
ledge of physiological histology. 


OUR BOOK SHELF. 

The Fieures, Facts, and Formulae of Photography. 
Edited by H. Snowden Ward Pp. 166 (London ■ 
Dawbarn and Ward, Ltd , 1903.) Price u. net. 

There is probably no other art that is so encumbered 
with formulaB as photography. Every maker of sensi- 
tive material ^eems to consider it his duty to supply his 
own particular formulee for its use, and no doubt this 
has something to recommend it, but even conveniences 
may be multiplied until they result in confusion. Many 
formula for developers, for example, differ only in the 
methods of expressing them, except to an inappreciably 
small extent due to the use of diflerent weights and 
measures. And when it is borne in mind that by far 
the greater number of formuls are not based on a 
systematic trial of the effects of varying each of its 
constituents, as all ought to be, the value of even 
notable differences disappears 

But to eliminate useless formulae is practically im- 
possible, a« it would introduce differences of opinion 
as well as of fact- We think, therefore, that the com- 
piler of this volume has done quite right in including 
the '* instructions '* of the various manufacturers, and 
we should have preferred that he had gone even further 
than he has, and given the formula recommended by 
foreign as well as English houses. Of other formuls 
for developers, we find those adopted by Messrs. Bur- 
roughs Wellcome and Co. for their tabloid ” pre- 
parations described as ** standard ’’ formuls, though 
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why they should be so singled out is not stated. There 
is a considerable oollection of development formula in 
addition to the above, but only one Here and there has 
the name of its author attached. It would have been 
better if the author’s name had been given in every 
case, with a reference to the source whence the formula 
was obtained Various fixing solutions are given, 
neutral and acid, one including ’'acetone-sulphite,” 
but alkaline fixing baths are not represented. Among 
'* stain removers,” loo, weak alkaline solutions do not 
appear to be mentioned, though they are the best 
solvents of the coloured oxidation products of develop- 
ing reagents 

In a lew cases the compiler has ventured to state that 
one or the other formula is ” the best,” without quoting 
any authority or giving any reason for the preference 
Among ” hypo, eliminators,” for example, ” the best 
is plain water,” but potassium percarbonate ” is the 
best chemical destroyer of hypo ” A soluble hypo- 
ihlurite was the first ” hypo eliminator ” suggested, 
now many years ago, and it remains unsurpassed, if 
equalled It is, however, not mentioned here, and its 
omission IS not due to the case with which, if larelesslv 
used, It attacks the silver image itself, because sodiimi 
hypochlorite is given as .1 stain remover 

Hath of the thlrt^ -three chapters is on a different 
subject, ranging from ” The Studio ” and ” The Work- 
room,” and the various operations that arc generally 
understood as practical photographN , to the “ Facts of 
(xipyright and “Toilet and H} giene ” This List 
section treats of stained fingiT-nails , v\vs affectid bv 
the coloured light of the dark room, skin irritation 
caused by developers, potassium bichromate, 8:c , and 
similar subjects The volume is full of information, 
and cannot fail to prove useful to the photographer who 
keeps it at hand 

U S Department aj A^ricitltiirc Field Operations of 
the Bureau of Sous^ 1901. Third Report Pp 
647 + case containing thirt)'-one maps (W'nshingion 
Ciovernment Printing Office, lyoi ) 

Thf book under notice constitutes the third of the senes 
of reports on the work of the Division of .Soils, which 
is engaged in mapping the distribution and describing 
the agricultural characteristics of the various soil types 
met with in selected areas of the United Status The 
general scope of this remarkable undertaking has 
already been discussed in these columns w’hcn reviewing 
the Report of 7900 (Nature, November h, IQ02), the 
present volume shows that the work of •the Division 
has so far been appreciated by Congress that its pro 
gress has been assisted by increased appropriations, 
enabling it to enlarge its working staff and cover a 
greater area in its annual survey The reports now 
presdfited deal with the most diversified types of land, 
and speak of the variety in the conditions under which 
farming is carried out in the United St.ites On the 
one hand, wtfread of intensive systems of agriculture, 
analogous to our owm, as m New Jersey and Pennsyl- 
vania, old settled districts in touch with large centres 
of population, Farming high, and either purchasing 
fertilisers or keeping stock to make manure; then we 
pass, as a contrast, to parts of Virginia and Georgia, 
w'hich were ruined by the war and left without capital 
or energy, where it is still the custom to crop out the 
soil by continuously growing d6rn or w'heat, and then 
clear a fresh farm, leaving the old land to fall back to 
scrub until it accumulates sufficient decayed vegetable 
matter to be worth breaking up again 

In the western States the contrasts are just as great 
between the arid regions^ which are still ” dry farmed,” 
and can only produte a crop of barley or wheat every 
other season, the land being fallow'ed the intervening 
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years to gather two j ears’ rainfall for the needs of one 
crop, and the rich irrigated hmd of California, famous, 
lor oianges, apricots, and other valuable fruits. 

Two oi the most interesting crops Which come in for 
notice in this book arc tobacco and sugar beet, in both, 
cases the industry is being very rapidly developed in the 
Ignited States; indeed, the produition of beet sugar is 
an affair of the last two or three years only, and the 
expansion has been largely brought about by the energy 
and advice of the Division of boils Anyone seeking 
a striking example of the w.iy a State can utilise scien- 
tilic reseanh for the fostering of a national industry 
cannot do better than study the work on tobacco of 
the United States [department of Agriculture 

Interesting as these volumes arc to the agriculturist 
from the variety of the crops and the farming conditions 
described, they arc equally valuable to many students 
of pure scienu' , to the botanist they form a treatise on 
what might be called applied ecology, to the ihemist 
and physicist the ” alkali land ” problems will appeal^ 
the giographer will find illustrations, often atcom- 
panied by excellent photographs, of the most varied 
types of land surface and the changes to which they are 
subjeit, while the economist, as noted above, may ob- 
tain abundant material for his special study An ac- 
companying report seis the wliole cost of the Division 
of Soils as a little under 8000/. for the year 1901 ; of 
this, the Soil Survey, exclusive of laboratory work, 
required .1 littlr Jess than h.ilf, 3-53 dollars per square 
mile for the 559^ square miles covered in the year, or 
almoat cvacllv a farthing per acre, not an excessive 
charge on the c.ijnlal value of the land I A D H 

Theorciital Organic ChcmislTy By J B Cohen, Ph D. 

Pp XV + 578 (London Macmillan and Co , Ltd , 

1902 ) Price bs 

'liiL author commences his preface with an apology for 
bringing out a n»wv book on organic chemistry VVe 
are not, however, prepared to agree with Dr Cohen 
th.it an .ipology is necessary There are not very many 
good and complete text-books on organic chemistry 111 
this country, therefore a ncv\ book- provided that it 
is good - would not be at all out of place At another 
place in his' preface the author says, “The production 
and uses of common materials, which come under our 
daily observation, are frequently relegated in some 
te\t-b(JoUs of organic chemistry to a background of 
small jirint, in others entirely omitted ” Dr Cohen 
p.irtii ul. irises such substances as lanolme, linseed oil. 
gelatine, the tannins, turpentine. A.c Our interest is 
.it once .'iroused .iiid we turn up turp^mtine, and this is 
what we find 

“ Turpentine oil is used as a solvent in the prepara- 
tion of varnishes, for mixing with pigments, .is an 
embrocation, Kc. It absorbs oxygen, when heated 
in presence of water, and the oxygenated w.iter is eni- 
ploy^cd as a disinfectant and deodoriser ” 

There is very little here about the production of tur- 
pentine, We then turn to linseed oil, here we are 
more fortunate, because there .ire seventeen lines de- 
voted to telling us that the oil may be used for preparing 
linoleum, oil-cloth, and that it is employed in making 
varnishes and paints — but not a word as to its pro- 
duction -'\gajn, the treatment of gelatine, tannin and 
lanoline can scarcely be called exhaustive. We are 
not at alt sure that it is desirable m a text-book, the 
size of the one before us, to describe such substances 
In detail, but when the author lays claim to treat them 
mor^ fully than they arc treated in other text-bboks, 
one IS rather surpiised to find them dismissed with 
such scanty notices 

Of course, details of this kind do not condemn a 
book, hnd, in many respeetBt the book is very good. 
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We have read some of the chapters with considerable 
interest and pleasure, notably those which deal with 
the phenols and with the carbohydrates, the subjects 
of which are carefully ai)d fully dealt with. In some 
parts of the book, however, the explanations are not 
so clear as wc could have wished, the reactions being 
given with little or no attempt at an explanation. Now 
the average student requires a considerable amount of 
explanation in order that he may understand the sub- 
ject. As an example of want of clearness we think 
it would have been wise to give some explanation of 
the probable mechanism of the process involved in the 
preparation of benzaldehyde by the action of metallic 
nitrates on benzyl chloride, and some explanation of 
Reimer’s reaction would not have been out of place. 

The book is well printed, and the proofs have evi- 
dently been very carefully corrected Taken as a 
whole, we consider Dr Cohen’s book a very useful 
compilation ; from the preface we had expected to find 
a book written on new and original lines; in this, 
however, we were disappointed. F. M P 

Nature Studies (Plant Life) By G. F Scott Elliot 
pp- viil -I- 352. (I^ondon : Blackie and Son, Ltd , 
1903.) Price 3s. 6 d. 

It is not evident whether the author intends this book 
as a contribution to the subject of “nature-study,” 
which is now attracting so much attention. Certainly 
the first and most essential feature of nature-study, 
namely, personal observation, is not emphasised, nor is 
the discursive style which the author adopts calculated 
to induce careful and accurate investigation. A large 
rnass of information has been brought together, com- 
piled from books on bionomics and original papers. 
The book begins with the flower and fruit, and the 
vegetative portions follow, an arrangement which has 
its advantages since morphology is sacrificed to bio- 
nomics. The relations between animals and plants are 
well brought out, but less prominently so the relations 
between plants inter se. The study of plant associa- 
tions begins with the Cryptogams, and here, as indeed 
in most of the chapters, the matter is too fragmentary; 
only occasionally, as, for instance, in the chapters on 
seaweeds, or when describing the lichens, does Mr. 
Scott Elliot take the necessary space to do justice to 
himself and his subject. The concluding chapters deal- 
ing with the origin and development of the English 
flora introduce a subject which is well worth studying. 

Das Ohjectiv im Dienste der Photographic. By Dr 
E Holm Pp. xvi + 142 (Berlin , Gustav Schmidt, 
1902.) Price 2 marks. 

Those photographers, whether professional or amateur, 
who are able to read German will find this book full 
of useful information and valuable hints regarding 
the properties and use of the photographic objective 
So numerous, so varied in construction, and so different 
in price are lenses of to-day that it is important that 
the photographer should know something of their 
nature andf (^abilities before investing in one or more 
of them. The present book is intended to give the 
reader a good all-round idea of not only the properties 
of lenses, their errors, corrections, the different kinds 
available, and hints on choosing them, but also how to 
use them when obtained. Although the text quite 
fulfils this object, the very excellent set of reproductions 
illustrating all the kinds of results which accrue from 
good or bad focusing, setting, choice of position, &c*, 
adds greatly to Its value, and demonstrates better than 
any words could do the points to be observed. The 
teleph^otographic lens is also included in these pages, 
and the book cohcludes with quite a full index, 
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LETTERS TO THE EDITOR. 

[rii« Editor does not hold himself responiible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications ] 

Permanent Electric Vibratione. 

In his “ Electric Waves " (see p- 361) Mr. Macdonald 
considers that electric waves may be propagated 

round a ring without being subject to any loss by 
radiation. 'J he question whether this is possible is 
of great interest, as such waves might play an im- 
portant part in atomic phenomena It seems, how- 
ever, that such waves cannot exist, except possibly in 
exceptional cases For consider a spherical surface to be 
drawn enclosing the whole of the vibrating system The 
electric force cannot vanish at all points of this surface, for 
the sphere may be as close to the conductors as we please 
From the value of the force, and the condition that at 
infinity any motion that there may be must consist of 
outwardly progressing waves, we can find by spherical 
harmonic analysis the field at any point outside the sphere 
The result is that in any case the held cannot at all distant 
points be of an order lower than that of i/r, there must 
be loss of energy by radiation For a thin circular wire 
a fundamental mode of vibration is determined, to a first 
approximation at least, in Proc Camb Phil Soc., vol ix. 
p 326 , and the case of a wave progressing round the wire 
ran be deduced by compounding two such vibrations differ- 
ing in phase. The determination of the resultant disturb- 
ance at a great distance involves Bessel’s functions m 
genera], but it can be proved without difficulty lhat for 
points on or near to the axis of the ring it consists of 
divergent waves, Ihe consequent rate of loss of energy 
is of the order of unity, while the energy held is of the order 
of log (o/i)j where • is the radius of the wire and a lhat of 
the circle The decrement is hence of the order of 
i/Jog(a/i), as found in the paper referred to 
On the other hand, it is hard to find a flaw in Mr Mac- 
donald's general reason for the absence of radiation in this 
rase, and the possibility of non-radiaUng systems is sug- 
gested by the case of a uniformly and superficially charged 
dielectric sphere of unit specific inductive capacity If it 
performs small simply periodic oscillations, each point of 
us surface may be treated as a Hertzian oscillator. On 
evaluating the external field, we find that the variable part 
of it is the same as if the charge were collected at the centre 
and multiplied by (sin \a)/\a, where a is the radius of the 
sphere, and 2*/A is the wave-length in free ether correspond- 
ing to the frequency of the osclilaiion Hence, if this 
wave-length is a siibmultiple of the diameter of the sphere, 
there is no external oscillating field. 

H C. POCKLINGTON 


The Bearing of Recent Discoveries on the Physics 
of Taste and Smell, 

One of the first experimental papers on the nature of \hc 
stimulus given to the organs of taste or smell by sapid or 
odorous substances is, I think, that by the Hon. R Boyle 
r* Experiments and Observations about the Mechanical 
Production of Tasts (Jic), “ London, 1675), ini^which he puts 
forward a theory of irritation by particles n[hich penetrate 
and irritate more or leas according to their size and shape. 
After this a chemical theory of taste seemed to gain ground, 
and Graham laid down the principle that only soluble sub- 
stances are sapid, and that further only crystalloid solutes 
are sapid (see Bain, “Senses and Intellect,” 1864) Then 
in i88a Sir W Ramsay very tentatively put forward 
a dynamical theory from analogy with optics and sound 
(Nature, xxvi 187). He proposed that very light molecules 
vibrating at a high rate are inodorous, taking as the limit 
a molecular weight of about 30. On the other hand very 
heavy molMules would be odourless, because vibrating too 
slowly, whereas fliose vibrating at a rate between these 
limits would find the nerve-cells capable of response. Thus 
hs /or the want of odour on the part of 

M, LH,, O, N, H, 0 , &c Similar views were later ex- 
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prewed for taste and smeil by Haycraft {Ftoc Roy Soc 
Edin , 1883-1887) 

But we now know (raseous bodies ranging over the whole 
domain of molecular weights appropriated by odorous and 
sapid substances owing to Ramsay s well known work on 
He Ne, A, Kr and X, and to the discovery of SOaP, and 
SF, by Moissan {Comptes rendus cxjuc igoo 865 and cxxxii 
jgoi, 374) These last two gases are of special importance 
because their want of taste and odour cannot be due to the 
fact that we have become inured to them Iho molecular 
weights of these bodies are respectively 4 20 40 81 127 

102 and 146 With which may be compared vanillin with a 
molecular weight of 152 

Ir was long ago pointed out by Liebig (see Klimont ' Die 
Synthetischen und Isolirten Aromatira i8gg) and by 
Graham (see fiain loc cti ) that odorous bodies are as a 
rule readily oxidised and the notion of the chemical origin 
of the senses in question is much strengthened by the 
fact that all the new gases above rnenlmned are very inert 
although soluble in ten parts of water can only be 
decomposed by oxygen by spark ng and SF„ is extra 
ordinarily stable It is recorded also by Gnhim th it if on 
odoriferous principle is sniffed up m a current of COj instead 
of air the odour is much we ikenod 

There is another curious fact which might be iccounted 
For by a chemical hvpothesis It his ifltn btcn noticed 
that on purif)ing otlorjus or sapid subst in cs these pro 
perlies tend to become less marked or to disappear Thus 
acetylene nmmoni'i ind icel i nidc liive been described as 
odourless when pure nid iL is s i 1 that ordinary sug ir 
becomes less sweet the m n it is purified Rut it has been 
found in all t arefully studied cisjcs that stability mere iscs 
very markedly wilb purily and therefore on a chemic il 
theory taste and smell would become correspondingly loss 
In conclusion must be noted Prof Avrlon s important 
lOntnbuli n to tins subject (Prcsid Address to Sectnn \ 
Rntish Asscicialion, i8g8) in which he cUlinilelv proves th'vt 
(he well known nieLallic odours are not caused hy the metals 
Ihinis^lies (which ire nonvolatile) but by unst ible dc 
compc siti n jirndui l^s probably unsaturated hydrocarbons 
Such a chemical explanation would not of course upset 
the vibration llu ^ry of Ramsay but would merely mean 
that instead of these senses being directly stimulated by the 
orchmrv vibntions of the molecules they are only affected 
by igitiLicnb accompanying chemicnl ch ingc 

F SoUlllLHUEN 

Techniiil College I insbury London I C March 21 


Electricity and Matter 

In view of the suggestive, close of Sir Oliver Lodge s 
paper as g ven in Naturic of M irch iz these more than 
centurv old specul itions of S 1 C leridj^c m ly be feund 
intercsiing T H 

Hut pro] eriie^ are G<^ the aked n 
(If mais It ere I e fa insl c or rI □ ) 

Ada 01 ly by iir> nac viiy 

Htrre we pOi «e hu nblj Othersi I u 1 dl cr tl k 

ihai aa ona bnd> ihe nggrdR'ile 

• Of atoms umberlci each rRan /c 1 

• So by a atr^ tie i d d 11 iim I I le 
InfiiiLe nyi '\dfi ol lirlf con^t us m rl* 

Are e 'i I n^L ous Spirit wl cl 1 fon s 
With ab olute ill iu ly of thcujihi 

(Hia one et rnal seff affirming act ) 

All fiis ivolved Monads ihat yet ‘5ecm 
With vanDUM province and apt Rgency 
K icli lo pur Ud Its own iiclf centring e 1 

(From The Destiny of Nations — A Vision Juvenile 
Poems S r Coleridge ) 

Papaw Trees and Mosquitoes 

Re Prof Percy Groom’s letter in Nature (January 22 p 
271) I may mention that in Ceylon the papaw tree gives 
no immunity against mosquitoes In my garden here we 
usually take our afternoon tea under the shade of an old 
and much branched example of the common pipaw (Carica 
papaia) but far from being protected from mosquito bites 
in Ihat situation, we are always terribly molested by the 
small striped mosquito {Stegomyta scuiellans) 'Ij'he stem 
of this tree is also haunted by various sptders and flies 1 
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have not sufficiently studied (he tree during the sunny part 
of the day to say whether flie& settle on the leaves or notp 
but 1 propose to pay attention to this question shortly 

h. Frnest Green 

Royal Botanic Gardens Peradenij i Ceylon February 26 


A Remarkable Meteor 

With reference to the meteor a letter of mine concerning 
which you printed in your last issue (p 464) 1 have received 
some details from Mr G S Russell of West Norwood, 
who saw It from the neighbourhood of the Crystal Palace 
From the facts that he saw it L N F (as 1 did) and saw 
the wobbling close to earth it is seen thal the meteor 
must have been a great distance off probably falling a 
considerable distance out in the North Sea He u convinced 
that it reached (he earth s surface Its groat distance ulT 
I would account for its apparently very slow movement 
I Owing to the steadiness of both its brilliancy and velocity 
it was probably of great size J T C Liddlf 

Fairfields Basingstoke Hants March 23 


IHt MOVEMENl Oh AIR STUDIED BV 
CHKONOPHOl OORAPHY 

''p HE investigation of stream lines has occupied the 
^ minds of several powerful workers, and great 
results havi been obtained by the late VV Froude and 
Prof O Reynolds and recently Prof Hclc Shaw has 
added some striking illustrations of the paths of the 
flow of liquids Horda m an ilrnost forgotten but 
remark lb k piper (AfcriiDirti* de I Acaddmte Royal, 
1766) writes thus (when di scribing the conditions 
under which w iter flows by an opposing object) — 
On im igine cnsiiit que les molLCules du fluid, en 
s approchant du (orps deenvent des lignes courbes^ 
oil plutOt St nifuvent dans les ptitis canaux courhes ' 
Boida goes on to show lint thcou Licnlly the stream 
lines should flow round ind again join in the rear of 
the object 

Ihus the idea of stieim lines and their behaviour 
w IS reg irdtd as a matter of interest nt nn early date 
In a recent paper m l^ie Bulletin des Sdamis de la 
Socifitd hrangais dc Physique iqo2 M Marey has 
added fresh information lespccLing the form of stream- 
lines and by his new evpennicnt'il methods he shows 
how ur behaves as it flows by different slnpcd objects 
In the first place he draws attention to his experiments 
on the movements of liquids in which ht i mployed a 
strcnni of w Ucr holding in suspension shining pc iris 
of the sum density as vv iti 1 , thcsi were brightly illu- 
min itid by sunlight 1 dirk backk,round being placed 
behind them by mt ms of a chi onophotographiL ap- 
p ir itus a series of pictures of the illuiiiinatcd parts was 
tikcn ihcir appearance m the pictun being tint of 
dotted hni s The direction md speed of Iht c rrent 
which earned them along w is by this means found 
When obstacles of dilhrent slnpes were pWeed in 
the current the streim lines of the liquid were seen 
to bend 111 different wnvs and to form eddies For ex- 
ample in the case of water impinging against an in- 
clined plane the streams of liquid divide at a point, 
winch appears Lo be the centre of piessure In each 
case eddies form in the rear of the obstacle The 
speed of the fluid, at any moment could be recognised 
on the photograms by the degree of separation of the 
shining pearls for photographed as they were at 
equal times, they covered different distances in 
these equal intervals of lime A divided scale gave 
the lengths of these distances covered while the rate 
of taking the successive pictures (ten per second) gave 
the speed of the current in its various positions 

By means of a method similar to this the direction 
and speed of the streams which form in a current of 
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air w«re studied, and the changes which they under- 
went when they encountered obstacles. 

Th6 apparatus for investigating- these movements in 
air was of simple character ;lt consisted of a chimney of 
prismatic form (side 0*50 m., height 075 m.). The front 
side was made of clear giass, and the postenor wall 
was covered with black velvet; the left wall was white 
and the right one was glazed. 

In front of the apparatus a lantern was placed within 
which a magnesium flash could be fired. A draught 
was maintained through the chamber by an electric fan. 
The flow of air was rendered steady bv being filtered 
through silk gauze of fine mesh, placed at the top and 
at the bottom of the prismatic chamber. By a beautiful 
fnethod M. Marey rendered the direction of currents 
of air visible; he introduced minute streams of smoke, 
which were drawn in with the aspirated air, and re- 
mained parallel to each other during their passage 
through the chamber when not opposed by any ob- 
stacle. The smoke was obtained from the combustion of 
Cinder and cotton in a closed furnace ; from this furnace 
the smoke was conducted to a series of narrow tubes 
parallel to one another 

When an obstacle was placed within the chamber 
Stream lines were seen to bend against the obstacle 
dM divide into two currents, one of which flowed up 
m slope of the inclined plane, the other down it 
^ig. 1), The division appeared to take place nt a 
point which corresponded with the centre of pressure - 
dgtHnst the inclined plane. This point of separation 
Vvas found to be at the middle point of the plane when 
tfto plane was horizontal, and to approach Us upper end 



the more the plane was inclined. Behind the obstacle 
eddies were seen to form. 

M. Marey found the velocity of the air streams, thus 
By means of an electric vibrator he imparted vibrations 
to the smoke jet tubes, having a period of ten per 
second The smoke streams then became sinusoidal 
in shape, the inflections being maintained during the 
whole length traversed by the smoke. The series of 
lateral inflections was measured by means of a divided 
scale placed in the same plane as the streams of smoke 

These inflections remained equidistant when the 
speed of the current remained constant, but when the 
speed was reduced the inflections were closer together, 
and farther apart when the speed of the streams was 
increased. M, Marey employed the magnesium flash 
to obtain his photograph ; probably sharper pictures 
would have been obtained by using the electric spark 
from a charged Leyden jar as an illuminant.^ M. 
Marey mentions that an important question to be 

1 Spark phoingraphy of ohjectx rnp d fn''VQinert tJTinlce Jc'i and Nmoha 
rinzB pkotugraphed in, CoIIinmhi). Juiilur Scicnnfiii Club, OaUrd , Natuhk, 
Tol xlvil p IIQ 
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answered in the science of aerial flight is, How do air 
currents behave when passing through adjacent parallel 
planes inclined at an angle to the stream? Fig. 2 
answers the question cleariy. The picture will suggest 
much to those engaged in the designing of kites of 
the box type, where the air strikes against more than 
one plane. 

The conditions of stream line flow round different 
aquatic animals have received considerable attention, 
and we know that a blunt head and a pointed tall is 
a favourable arrangement. By immersing solid bodies 
having one end obtuse and the other pointed, it is ob- 
servable that there is a great advantage in presenting 
the large end to the direction of motion ; this minimises 
the motion of the air behind the body. The same 
phenomenon is to be seen in air. Fig. 3 shows that, 
with the large end facing the stream, the disturbance 
in the rear of the object is slight, only small eddies 
being set up. M. Marey's methods are applicable 
to an almost endless variety of similar experiments on 
the stream lines of air round differently shaped bodies. 
M. Marey's paper is short and condensed, but it con- 
tains matter of much importance, and is another ex- 
ample of the beautiful results obtained by this master 
of experimental methods m chronography 

F. J. J -S 


THE VENTILATION OF THE TUBES 
TN October, 1901, the London County Council deter- 
^ mined to investigate the condition of the atmo- 
sphere in the tube of the Central London Railway, in 
order to ascertain how far the 
threatened multiplication of under- 
ground tubes might affect the 
public health As the result of 
this, the chemist to the County 
Count il, in conjunction with Dr 
\ndrewes, made a chemical and 
b.itleriological examination of the 
condition of the atmosphere in the 
tunnils, stfUions, carnages, and 
lifts of the Central London R.ail- 
wav, as compared with the outside 
air under ordinary conditions As 
might have been expected, it was 
shown b\ the t'xperiments that the 
fluctuations in the amount of carbon 
dioxide and organic matter present 
Fi, 3 in the tube were very great 

Evamiiiation In the early morn- 
ing showed that the ventilation employed had produced 
a vcr> fair condition of air, whilst during the hours 
of traffic the carbon dioxide rose to considerably higher 
limits than existed in the outer atmosphere. The 
County Council chemist considers that samples of air 
taken at any point on the railway should not contain 
more than double the amount which is found in the 
air of the streets, inasmuch as the additional carbon 
dioxide found in the air of the tunnels has been entirely 
produced by respiration, and is therefore accompanied 
by organic matter 

This report was submitted to the Council on February 
17, but its reception was postponed, as it is clearly one 
of those cases in which extreme caution should be used 
in arriving at conclusions, and introducing rules and 
regulations which might hamper important develop- 
ments in the relief of our over-congested traffic 
The normal quantity of carbon dioxide present In the 
air is a little under four volumes in ten thousand, and 
the sanitary limit, which is universally adopted for the 
atmosphere in our dwelling-houses, is six parts in ten 
thousand in rooms which are to be inhabited for any 
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length of timjCf this being fixed on the assumption that 
the organic matter in the air increases at the same 
ratio as the carbon dioxide, but it is evident that this 
limit may be exceeded without damage to health when 
such atmosphere is only to be inhaled for a short period 
On examining the report of the Public Health Com- 
mittee, it will & noticed that the carbon dioxide was 
highest in the air of the carnages, and that the air 
in the lifts also contained a larger quantity of carbon 
dioxide than the passages leading to them, showing 
that, as might have been expected, the enclosed areas 
in which respiration was taking place contained the 
largest quantity of carbon dioxide 

Before it can be assumed from this that the impuri- 
ties found are due to want of ventilation in the tulk, it 
should be clearly shown what the comparison is be- 
tween the carbon dioxide and organic matter present in 
a carriage on the tube* and a carriage (say) on the North 
London Railway during the busy hours of traffic, or 
even in some London theatres towards the close of a 
performance, and it will probably be found that the 
difference which exists is very small indeed 
The real hygienic value of the 
report centres in Dr Andrewes’s 
summary of his results, in which 
he concludes that while micro- 
organisms are present in the 
tube air in a somewhat greater 
proportion than in fresh air, f.c 
to 10, the excess is not so con- 
siderable as to cause the tube 
air to compare unfavourably 
with the conditions known to 
exist in inhabited rooms gener- 
ally. The highest averages of 
micro-organisms were found in 
carriages and lifts, i e. in the 
most crowded places examined, 
whtlsC the platforms and pas- 
sages came out actually better 
than the fresh air, the tunnels 
being only a little worse. 

If we consider this as well ns 
the fact that the Central London 
Railway Company is taking 
Steps to improve the ventilation 
of the tunnels by installing a 
large rotary fan at the Shep- 
herd's Bush end powerful 
enough to draw out the whole 
of the air in the tunnels three 
times over during the period in 
which traffic is stopped, and is installing at the Bank 
station an air compressor for forcing fresh air into the 
extrWne end of the Bank sidings, jt seems clear that 
the facts of the case do not call for any active interfer- 
ence on the part of the authorities, especially after the 
atmosphere existing in the Metropolitan Railway be- 
tween (say) King’s Cross and Balcer Street has been 
patiently endured for so many years 


7 UROVGH PERSIA AND BALUCHISTAN.^ 

U NDER a somewhat quaint title, Mr. Lnndor de- 
scribes a journey through Persia and Baluchlstap 
to India. He is a keen observer, and, throughout his 
two large volumes, he writes pleasantly of his ex- 
periences on the road, and of much that he saw and 
heard by the way, He is a little inclined to dwell upon 
Che dlficom forts rather than upon the pleasures of travel- 
ling, and to^et excited over " a prominent geographi- 

1 " Acrou Coveted LandR ** By A. H. Savife Landor 9 vols Pp. xv 
997. (London ‘ Murmillin uid Co., Ijd., 1903 ) Price 301 n«t 
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cal society,” “ royal geographo-parasiles, ” and ” news- 
paper pcnny-a-lincrs, ” but he is always amusing. He 
gives his views with great frankness upon the social 
condition of Persia, so far as he became acquainted with 
It, and upon questions of trade, education, and politics. 
He' writes strongly upon the struggle between England 
and Russia for political and commercial supremacy in 
the kingdom of the Shah, and gives a clear idea of the 
smartness with which Russia takes advantage of the 
slowness and mistakes of her adversary 

Mr. Landor travelled vtd Flushing, Warsaw, and 
Kiev to Baku ; crossed the Caspian in a Russian 
steamer; and, after a sleepless night on a ” living” 
mattress, entered Persian territory at Enzeli Thence 
he proceeded to Resht, and drove along the carnage 
road to Teheran, where he was presented to the Shah., 
visited several of the Persian Ministers, was present at 
the birthday festivities, and saw all that is most worth 
seeing in the capital An interesting description is 
given of the Shah's palace and gardens, and, in some 
remarks on the Persian army, attention is drawn to 
the great difference between the " Russian -drilled 


Persian Cossacks ” and the infantry soldiers. From 
Teheran Mr Landor followed the post road to Isfahan, 
and thence travelled vid Yezd to Kennan, where he 
visited the deserted city of Farniidan, and the “ Ya Ah ” 
inscription. From Kerman he turned north and crossed 
the salt desert, Dasht-i-Lut, to Birjand, passing on the 
way Naiband, of w^hirh place and its people many in- 
teresting details are given In the desert he suffered, 
as others have done in desert countries, from heat and 
thirst by day, and from cold by night. But he appears 
to have been more than usually unfortunate in his 
camels, w’hich do not seem to have been in good con- 
dition for a long desert journey, or to have been accus- 
tomed to hill work 

From Birjand Mr. Landor followed the w^ell-known 
route through Sistnn and Baluchistan to Quetta, He 
has much of interest to tell about the ruins of Zaidan, 
in Sistan, and gives several photographs of one section 
of them. But surely it is inappropriate to write of the 
place as ” the ancient London of Asia,” as if it were 
of extraordinary size and unusual grandeur. The 
ruins in themselves are not very imposing, and the view 



Fig 1 '-South Ea^t portion of Zaidan Ciiy, showing how ii clmanpeirfi under distani sand accumulDiiona. 
(troni l.aiitlor’i “ Altos s Covclctl LiindR.") 
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of Major Sykes that they represent villages built along 
the line of an irrigation canal seems more reasonable 
than the opinion of the author that they are the remains 
of a city eighty-five mile? long The ruins, however, 
certainly require careful examination, and such excava- 
tion as may determine their character and history. 

The concluding chapters give a description of the 
road from Robat through Nushki to Quetta which has 
recently been completed with good rest houses supplied 
with water. It is very pleasant to read Mr* Landor's 
appreciative remarks on the manner in which the 
British officers connected with the road carry out their 
multifarious duties, and on the high esteem in which 
they are held by the natives amongst whom they live 
and work. 

The general impression on reading the book is that 
Mr. Landor might have conveyed his message from 
much-travelled Persia and Baluchistan in a less formid- 
able form than two volumes containing more than 900 
pages Still, the work appears at an opportune time; it 
gives much information in a popular form, and those 
who are not acquainted with what has been written 
about Persia will find in it much to instruct and .imuse 
The illustrations from photographs and sketches by the 
author are numerous; nearly all of them are good, and 
sqmc arc excellent. C W. W 


1 ABANDONMENT OF THE SCHOOL OF 
MEDICAL RESEARCH AT NETLEY. 

n '' HE extinetion of the School of Research in 
Tropical Diseases in connection with Netley 

a ospital, and the abandonment of prophylactic inocu^ 
iion against typhoid fever, the adoption of which has 
^r^ady res Ul tea m a mark^ saving of life, have been 
Noticed with regret by all men of science acquainted 
^th recent advances in scientific pathology. 

4^Mr. Brodrick’s action in placing the Army Medical 
Service under the Advisory Board, constituted, so far 
a^ its predominating civilian element is concerned, 
members out of touch and sympathy with medical 
research, has had a disastrous effect on the future 
prospects of the development of scientific research in 
connection with the Service. 

Though a large sum has already been spent on the 
plans for, and the foundations of, the research labor- 
atories at the Royal Victoria Hospital, Netley, and 
in face of the fact that Parliament had voted 4^,000!. 
for the purpose, the research laboratories at Netley 
are to be abandoned More than this, clinical study in 
tropical medicine has been eliminated from the pro- 
gramme of instruction for officers entering the Army 
Medical Service, and the scientific departments asso- 
ciated with the work of Netley Hospital have been 
hurriedly transferred to cramped and temporary labora- 
tories in London. 

The abandonment of the research laboratories at 
Netley, and their transfer to limited and temporary 
quarters in London, must be detrimental to the progress 
of research in tropical medicine. For, whereas the 
school at Netley was in connection with the Royal 
Victoria Hospltd, which is by far the largest emporium 
of tropical diseases in the country, in the case of the 
London school, sick men must be brought from the 
healthy surroundings of Netley to the unhealthy town 
atnrwsphere of London if their diseases are to be made 
subjects of scientific study, 

The retrograde policy which has thus been inaugu- 
rated shows a complete disregard for the value of 
scientific knowledge in medicine. Of bad omen, too, for 
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the future of science is the placing of the professoriate 
under the orders of a Military Commandant, and above 
all the limitation of the tenure of the professorships 
to the ordinary three years limit as fixed for staff 
officers. We cannot state the case better than it is put 
in a letter by Sir James Martin to Sir James Clark when 
this question was raised and quashed in connection with 
the Armv Medical School In 1863 — quashed only to be 
reopened again, after forty years, in 1903. “ iWre is 
no comparison, I think, between the nomination of 
military officers to staff offices and that of scientific 
men as teachers. The duties of the first-named arc or- 
dinary and every-day The duties of medical officers 
.as teachers of the most difficult of all sciences, includ- 
ing that of climate, are altogether another affair, and 
to change such teachers at short terms — men of peculiar 
.'ind acquired excellences, and experiences — would go 
to destroy any scientifir institution whatever,” 

The downward course entered upon has been further 
signalised by the dismissal of Prof A, E Wright, pro- 
fessor of pathology at Netley, on the ground of h\> ac- 
ceptance of a post in connection with a metropolitan 
hospital, a post which competent judges allege would 
have in no way interfered with his official duties, but 
might have proved valuable in providing further 
material for the complete instruction of his classes 
But in face of the terrible lessons of the recent war in 
South Africa, perhaps the most serious result of Mr 
Biodrick’s action is the proposal to abandon antityphoid 
inoculation in the Army, and this, too, upon the recom- 
mendation of a subcommittee of the advisory board 
which considered it unnecessary either to give Prof 
Wright an opportunity of appearing before it or to 
make for itself any statistical inquiry. 

There is, unfortunately, nothing new in this country' 
in a policy such as that we have outlined An eaually 
flagrant case of brain starvation is the educational vote 
included in the Army Estimates, where, as the Timer 
points out, in a total military Budget of 34,000,000!. 
only 1^4,000!., or about o’4 per cent., are devoted to 
education. The lessons which have been learnt in 
other countries, where men of science are systematically 
consulted upon all questions the 'solution of which de- 
mands scientific knowledge, have led to a marked 
increase in their national prosperity. The rulers of 
our Eijiptre will some day understand what immense 
loss the n^glfect of science entails, and until this is fully 
appreciated it is the duty of all who know to explain 
on every occasion . 

As an indication of the value attached by our fore 
most pathologists to the work upon which Prof Wright 
was engaged at Netley, we print below a letter from 
Dr. E Klein, which he has given us permission to 
publish. 


In common with many other physiologists and patho- 
logists in this country, I have noticed with extreme regret 
the omission of Prof Wright from the teaching staff of 
the Army Medical Service 

Prof Wright, by his numerous researches and valuable 
discoveries of new methods in the study of the physiology 
and pathology of the blood, by his systematic work on anti- 
typhoid inoculations, has won for himself the reputation 
of an original investigator of the foremost rank. More- 
over, by the eminently practical work of his pupils in the 
Army Medical Service, he has demonstrated thereat value 
of a research laboratory for the Army Medical Srvlce. 

Everyone interested in the advancement of medical science 
in general, and of the teaching of scientific pathology to 
our Army medical officers In particular, will gladly admit 
the great services which Prof, Wright has render^ while 
at Netley. E. Klein. 
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EARTHQUAKE IN IHF MIDLANDS 

E ARIHQUAKC shocks were felt at man) places 
in the midland counties about j 30 p m on 
Tuesday The reports which have been received up to 
the time of going- to press show that the countiis of 
Derby, York Stafford Cheshire Notts and I eiccstcr 
were affected by the disturb nice Two shocks wire 
felt at most places one i few minutes ifter the other 
Though no very serious damage was done the rum- 
bling noise and the vibrations due to the « Trthquakt 
caused much aWriTi 'ind peopli nn from their houses 
into the streets We give below a summ iry of the 
reports which have appeared in tht duly pnpers and 
the report of an interview with Prof Milnt published 
in Wednesday s DatJ^ Mail 

Dfru^siiire — Derby Shmks fflt jt i 10 p m Duration 
3-10 snontls Houses shaken windows rattled and crorkerj 
overturned Rumbling noises heaiil Second shoik 11 i 2<) 
less severe — MatlocI Bath Two shocks at about the same 
time as Derby Dur ition about 45 seconds Slight 
rumbling sound — 4 //rtton J hree shocks Many build 
mgs shaken and tracked Chimney ovirlhrown 4 sh 
bourne Chimney ixerlhrown Bu\t n and liakLUtll 
pictures and orniimnls displ iced by vibration of walls of 
houses and crockerv rvfrihriwn 

NoTTiNuiiAUSHikt % ttin^ham Tinn nbout 1 30 pm 
Duration ^-6 seconds 1 arge buildings in centre of cilv 
seen to sway 

\oHKsniHh S/ic/Jif / 1 Shghl shocks felt — Dort T mi 

I 30 p m -1 p in I h uses sli iken bells rang windows 
and crockery ratlhd — ffashu Rumblings he ird and 
houses and objects sh iken 

STAFroRDSMiRE — Ilurton on Trent 1 wo shocks felt it 
1 30 p in Windows violently shaken and crocker> and 
furniture rocked b> prolonged vibrations — Tunc 
140 pm 1 wo shocks Vibration of ground felt and 
objects overturned — Uttoxeter lime 1 ^2 pm Dura 
tion about a minute Tables and chairs moved sever il 
inches Doors and windows rattled Hells rang — Hanley 
Time I 40 pm Duration 30-40 seconds fables and 
chairs rocked and many rbjects overthrown — Letk I imi 
1 35 p m Rumbling noise heard followed directly after 
wards by vibration Second shock of greater intensity filt 
a few seconds later Shcicks ilso felt at Stoke I ongtun 
and Kiclsgrovc 

Cheshire — Northuich Time i 30 p m Decided move 
ment Objects displaced — Comberbach t hairn rocked ai> 
though heavy traction engine was passing 

Last LASc^AsHiRt -iJ/uH liurn Imic 1 15 p m C rockerv 
overthrown Second but less severe shock at i 3^ 

Prof Milne s 1 lews 

' My seismograph photographic films are not yet de 
veloped but they will be to night and I shall sec wlielher 
vibrations of this shoik reached as far a*, the Isle of Wight 
It IS v.ery doubtful whether they did because niv instru 
ments are not constructed to record the exceedingly r ipid 
vibrations which we get from local shocks 

The probability is that this earthquake is sunitar to 
those which from time to lime have had their origin in 
LeicesLershire and the Severn Valley the last of which was 
on December 16 189b Ihat occurred about ^ 30 a m and 
about Hereford did a considerable amount of damage in 
shattering buildings In fact its destructive effect was felt 
even as far as Birmingham while people were awakened 
at Alderley Edge Manchester and m towns further norih 
The vibrations extended eastwards certainlv as far as 
London 

“ This latest earthquake probably means that there has 
been some adjustment or slight slip on the line of a pre- 
existing fault or fracture in the earth s crust Careful 
observation of the times at which this has been felt in 
different parts of Great Britain will no doubt lead to the 
determination of the extent of such fault, and thereby help 
the Work of the Geological Survey 
" A very feeble trace of the last Severn earthquake was 
obtained In the Isle of Wight but it was’ difficult to dis 
tinguish between what were earthquake and what artificial 
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disturbances In order to make this distinction in regard 
to local shocks It will be netev'iary for some enthusiast to 
isolate himself in the centre of c distiict like Dartmoor and 
live the life of a hermit 


NOTFS 

liiF investigation of the properties of r id urn salts has 
led to nunv remark ible results among which those con 
tnbuted by MM P Curie and A L aborde to the current 
number of the Cornptes rendus arc not the least remarkable 
1 hey adduce evidence to show that radium salts give off heat 
continuously Ihe experiments were in ide in two ways 
Iwo sm ill bulbs one containing i gram if 1 r ichferous 
barium chloride containing about 1/6 of its we ght of radium 
chloride and the other containing a similar weight of 
ordinary barium chloride were placed under similar thermal 
c ind lions w th a junction of a thcrmi couple in each bulb 
1 ht bulb containing the radium prep iration proved to be 
1° S hotter th m the other and this temperature difference 
vv IS majntaine I An independent confirmation was obt lined 
with the nun‘'en 11 e calorimeter At the moment the radium 
bulb was introduieJ the mercury vvhi h was previously 
slaLionaiy commenced to move along the tube with a per- 
fectly uniforni velocity and on the bulb being taken out the 
inei urv stoppe 1 brom these experiments which are given 
IS preliminary and inly roughly quantitative the authors 
c nrlude that a gram of pure radium would give off a 
quantity of heat of the order cf 100 calories per hour or 
22 500 per gram atom per hour a nuitiber comparable with 
the heat of combustion in oxygen of a gi am atom of hydro 
gen The disengagement of sulK a quantity of he it cannot 
be explained by the assumption of any ordinary chemical 
tr insformat on and this excludes the thtrry of a continuous 
modification of the atom Ihe heat evolution can onl} be 
explained by supposing that the radium utilises an external 
energy of unknewn nature 

KEroKTs of the following volcanic eruptions and earth 
quakes hive ippeared since wc went to press last week - 
licMiKJ \ I dent earlhquike shocks were experienced during 
the night ( f March uj and early in the morning of March 20 
in the Senimcring district and the Murz Vallej in Styrn 
Mar h 21 St J hi mas Mont Pel6e emitting dense clouds 
Mirih 32 St 1 hotnas 1 here w is a violent rrupnon of 
the St Vincent Soufritre Kingstown was covered with 
1 densH blick cloud the sun being completely obscured 
Three inches of s md ind rock fragments have fallen at 
Georgetown and C bateau Belair liarhad s Complete 
darkness caused by fall of vohanic dust from the 
Soiifn^re Dominica frequent loud detonations heard 
to the south east and clouds of dust sc n to west 
ward Kai^erslanlcrn At 6 1 m and again at a p m 
violent earthquake shocks were felt almost everywhere 
in the south of the Bav inan P ilatinate from Landau 
to Worth Cuneo (South Ptedmont) Earthquake shocks 
felt but no damage done March 23 Grenada Eruption 
of the Soufrifere began 6 30 a m immense clouds compar i- 
tive absence of lightning a feature no injury beyond heavy 
fall of sand and small stones two tci three inches at George- 
town quieted down during afternoon March 24 Earth- 
quake in the Midland Counties (see adjacent column) 

The West African Company's steamship Soholo which 
arrived at Plymouth on March ao, reports having en- 
countered a sandstorm The report reads as follows — 
" The vessel was enveloped for eight days in a sandstorm 
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cM tlw AfrfMB COMI.. So d«i|e waB the land lhat ipeed i patching to the ArcUc, is laavlng at one* fot Norway to ioiq 
*ai reduced owuib th the fmt>dafibtllty of seeing for ahead, Jlhe atealner Afnerieo, which haa been lying at TtOmsd since 

*>"* the return of the expedition last year. Provisions and .tores 

light for the purposes of read nf. The ship was navlgatpd J fo^ two year, will be taken, and on leaving Tromsd the 


by dead reckoning. It not bolng possible to secure observ- 
ations The storm ii described as the worst In an experieii^ 1 
embracing twenty-five years.'* 


America will steam direct for Archangel, where she will 
embark fresh supplies. Mr. Fiala states that the main idea 
is to make a forced march to the Pole from a base of 
The annual meeting of the general board of the NationHl^i^'*PP^*®®' 


Physical Laboratory was held at Bushy Hous«, Teddington, 
on Friday last. Lord Rayleigh, the chairman of the board, 
was supported by Sir F, Hopwood, Sir E. Carbutt, Sir W. 
Preece, Sir A. RUcker, Col, Crompton, Mr. A. Siemens, 
Prof. Perry, Prof. Larmor, Mr, Kempe, Mr. Stromeyer, and 
a large number of other members of the board. The annual 
report of the executive committee, giving details of the work 
^nce the opening of the laboratory by H.R.H the Prince of 


have been promised by the Institution of Civil Engineers, 
the Iron and Steel Institute, the Institute of Chemical In- 
dustry and various private firms. Efforts are being made to 
extend the list, and more especially to render the laboratory 
self-supporting by increasing the work done for firms and 
private individuals. Examples of such work are given in the 
report, and in a lecture recently delivered at the Institution 
of Mechanical Engineers by the director The scheme of 
work suggested by the director for 1903 was also approved 
After the meeting an inspection of the laboratory took place, 
and in chis the board was accompanied by a number of 
gentlemen who have assisted the laboratory by serving on its 
various committees or aj donors of apparatus. Among the 
visitors were Sir Herbert Jekyll, of the Board of Trade, Sir 
Thos. Elliott, of the Board of Agriculture ; Sir Wm. White^^j 
Commander Sclater, of the Admiralty, Sir Oliver Lodg#;*^ 
Mr. Dewar, M P., the Master of the Mercers' Company^ 
CoJ. Vickers, Mr. Smith Carington, of Messrs. Sir W &. 
Armstrong, Whitworth and Co ; Mr. Swinburne, Mr 
Ferranti, and many others. 

The death U announced, at seventy-five years of of J 


Prof. F. J. Studnicka, whose death occurred on February 
21, was a prolific and versatile author. The long list of his 
papers begins with two or three on physics proper, but his 
wprk was mainly in the field of pure mathematics. Among 
the subjects on which he wrote are determinants, chain- 
fractions, congruences, magic squares, the eight-square 
theorem in arithmetic, definite integrals, and quaternions. 
Meteorological questions seem to have interested him 


Wales, was approved. It appears from the report that suh^ ^-always, and he published several papers on rainfall Besides 
scriptions and donations amounting to nearly loool. a yea? all this he was the author of various mathematical treatises, 


Sciences at St Petersburg, and distinguished by his 
botanical work 


Tub U S. National Geographic Society has awarded the 
Culium medal to the Duke of the Abruzzi for his ascent 
of Mount St Elias and his Arctic explorations 

The competition for the prize offered by the Academy of 
Verona for a historical and artistic guide of the city and 
province of Verona has been deferred until December if. 
1903 

It IS announced in 5cience that Mrs, Rowland has given 
to the Johns Hopkins University the library of the late Prof 
Rowland relating to spectroscopy, and a former student has 
given more than loooJ. to purchase books on this subject 
With these gifts there will be established a *' Henry A 
Rowland Memorial Library,” to contain publications in th4 j 
field of radiation and spectroscopy. 

Mr. Otto J Klotz, astronomer of the DepaxtmenL of the 
Interior, Canada, leaves shortly for the Pacific, in charge of 
the longitude determinations along the British Pacific cable 
It JS stated in Science that the stations occupied wi/I be 
Vancouver. Fanning, Suva, Norfolk and Southport, near 
Brisbane, Australia. Connection will also be made with 
New Zealand from Norfolk, where the cable bifurcatea. 

According to Reuter’s Agency, Mr. Fiala, the leader of 
the new North Pole expedition which Mr. Ziegler is 


and professor of mathematics in the University of Prague 

The tercentenary of the close of Queen Elizabeth's reign 
was celebrated by the Royal Geographical Society on March 
23 at an interesting gathering, at which special stress was 
laid on the importance of that memorable reign as the start- 
ing point of progress in every branch of geographical science. 
The names of the great sailors of those days have become 
such household words that an occasion of the kind was 
hardly needed to impress upon the public the great results 
which have followed from those early beginnings of nautical 
enterprise But it is far less generally recognised that the 
Elizabethan era was quite as important from the point of 
view of the more scientific branches of the subject, and this 
fact was clearly demonstrated by Sir Clements Markham in 
his opening address, in which the services rendered by such 
men as Hakluyt, Davis, Wright, Blundeville, and Saxton to 
the science of surveying and map-making was fully set 
forth A special address by Prof. Silvanus Thompson em- 
phasised the value of the work of William Gilbert as the 
first to reduce to a connected system the vague notions pre- 
viously prevalent on the subject of magnetism, and showed 


Prof. M h. Voronin, membpr of the Imperial Academy that though hy no means free from error, Gilbert’s theories 

were the starting point from which the gradual eiiinination 
of those errors followed in due sequence. Short addresses 
by Mr. Edmund Gosse and Mr. Julian Corbett dealt with 
special aspects of the work of R^eigh and Drake, while 
an interesting exhibition illustrated the geographical achieve- 
ments of the reign in the form of books, maps, instruments, 
and so forth. 


In the House of Commons on Monday, in answer to a 
question with regard to the fitting of coastguard signal 
stations with wireless telegraphy apparatus, Mr, Arnold- 
Korster said , — ^'fhe following stations have been established . 
Dover, Culver Cliff, Portland, Rame Head, Sclllys, and 
Roches Point The following are proposed to be fitted 
during the next financial year — Bere Island, Spurn Head, 
Alderney, St. Abb’s Head, St. Ann’s Head, Languard, Port 
Patrick, Duncansby Head, As regards commercial signal- 
ling, It is proposed to carry this out from the stations which 
will be included in the new Lloyd 's-Admiralty agreement, 
which are Culver Cliff, Sclllyx, Spurn Head, St. Abb's 
Head, St. Ann's Head, Duncansby Head, and Roches Point. 

It is announced m the Boston Transenpt that a plan 
has been definitely approved for holding an International 
Congress of Arts and Sciences at the St. Louis Exposi- 
tion on September i9-5eptember 30. The congress will 
attempt to correlate the scattered theoretical and practical 
^sclentifio work of our time. In each of |he various sub- 
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diviaionB two papers will be presented — one on the history 
of that partirular department of knowledge during the past 
one hundred years and the other on the problems that now 
present themselves for solution In that field Profs Simon 
Newcomb of Washington Hugo Munsterberg of Harvard 
University and A W Small of the University of Chicago 
have been entrusted with the arrangement of the details 
It is expected that these three American men of science will 
spend shortly several months in Furope conferring with 
leading European men of science with a view to secure their 
full cooperation 

The Aiit det Ltncei announces that the subject for the 
Carpi prize for 1903-4 is Contributions to the Study of 
the Functions of the Liver in the Animal Series 

In its Rendiconti (xxwi 1) the Reale Istituto Lombardo 
publishes Its annual list of prize awards and subjects for 
prizes for future years The following prizes are un 
awarded — The ordinary prize of the Institution the 
Cagnola prizes for essays on the cure of pellagra and the 
steering of balloons the Fossati prize and the Sccio Com 
meno prize Lndrr the Cagnola foundation a prize of 
3500 lire and a gold medal of 5cx) lire are awarded to Prof 
G B Grassi of Rome for his works dealing with the 
nature of miasma and contagion Under the same founda 
tion no other prizes have been awarded but special awards 
of Boo and 700 lire have been made to two anonymous com 
petitors on the subject of effect of fumes from manufactories 
on Vegetation and 1000 lire have been similarly given to 
one competitor on the subject of prevention of forgery of 
documents Ihe Kramer prize of 4000 lire has been awarded 
to Carlo \ alentini engineer for his work on the predlc 
(ion of the floods of the Po In connection with the Zanetti 
prize for Italian pharmacists 70a lire have been awarded to 
Prof Lgidio Pollacci (Pavia) and 300 lire to f doardo Baroni 
(Turin) For the Urambilla prize for manufacturers of 
I ombardy seventeen competitors have entered and the com 
mission has awarded a gold medal and 600 lire to Dr 
Damele Crespi for mercensation of cotton the same 

to Paston and Co steel pen makers a gold medal and 400 
lire to Marx and Co for table cutlery the same to Besana 
1 elice Comi and Co for hot water and steam heating 
apparatus to ^rcole Marelli and Co for tleclnc ventilators 
and to M Boschi and Co for transparent glass plates for 
pavements Awards of 300 lire have been made to Angelo 
Mantegozza for Italian paste and to Biagio Bigioggero for 
seamless upper leathers for shoes As in previous ye irs the 
awards indicate keen competition and progress by rapid 
strides among the Lombardy manufacturers while the sub 
jects In pure science attract comparatively few competitors 

For future prize competitions the Reale Istituto I om 
bardo gives a programme of which the following is a brief 
summary The Institution prize for igoj for developments 
of Lie 5 theory of groups for 1904 on the work of Vittorio 
Alfieri the two triennial medals for 190J for the pro 
motion of agriculture and the Introduction of manufacturing 
iDdufetries In l^mbardy The Cagnola prize for 1903 for 
a monographical study of hypophysis and for 1904 on the 
velocity of kathodic rays Ihe Cagnola prizes on bubjeeCs 
chosen by the founder cure of pellagra nature of miasma 
and contagion direction of balloons and prevention of 
forgery Ihe Brambilla prize for manuFacturing indus 
tries in Lombardy The Fossati prize for 1903 on the so 
called nuclei of origin or termination of cranial nerves for 
1904, on the localisation of cerebral psychic motory or 
sensory actions, for 1905 on our state i^f knowledge in 
neurology The Kramer prize for 1903, ^on systems of 
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jcleclrlc traction The Secco Lomneno prize on the virus 
of rabies Ciam pnzes for published books of the following 
classes — historical for 1903 narrative or dramatic for 1906 
scientific (with preference to philosophy and education) for 
1909 the book in each case to huve appeared within the eight 
years preceding the award also an extraordinary Ciani 
prize for 1904 for an unpublished Italian popular book The 
triennial Zannetti prize for 190^ for progress in pharma 
ceutical chemistry Finally the lommasoni prize for 1905 
is for the best history of the life and works of Leonardo da 
Vinci 

Bv the death at the early age of fifty eight of Dr Gustav 
Storm professor of history at the University of Christiania 
Norway in particular and the world of scientific historians 
in general have sustained a loss which it will take a long 
time to repair In his own university hia superior Intel 
lectual qualities his indefatigable energy and high character 
secured for him a position of unique importance and in 
fluence while abroad he was looked upon as the typical 
representative of scientific research in the wide domain of 
history As the mam task of the man of science is to 
weigh and measure with the greatest possible accuracy ao 
Storm made it his chief business to sift with the utmost 
minuteness the secondary from the primary sources of his- 
tone evidence and on the results obtained to measure time 
and truth in history The only work of his We know of 
which in this respect fell short of success was his Cntual 
Contributions to the History of the Viking Age* (1878) 
directed against the redoubtable author of Normannerne * 
frof Steenstrup of Copenhagen and referring to the ever 
lasting contest between Norwegmn and Danish historians on 
the question as to which of their respective nations can lay 
the best substantiated claim to the lion s share in the glory 
of the furor Normattnoruitt At the age of seven and twenty 
(1872) Storm won (he gold medal of the Royal Sociely of 
Copenhagen fur a singularly thorough and lucid treatise 
on the sources manner and method of the historical writings 
of Snorri Sturluson a work whiih still maintains its standard 
authority ummpeaLhed Two years afterwards he published 
another work of srandard value in whiih he submitted to 
a searching criticism the legendary cycles round Charle 
iiiagne and Iheodonc the Goth with a vilw of ascertaining 
what historical elements lay hidden under the heap of 
mediaeval romance In 1877 he was ippointed to the rhair 
of history in 1883 he was elected perpetual secretary 
general of the Royal Society (Videnskubernes Silskab) of 
Christiania in 1886 he became perpetual chairman of the 
commission for edilmg the hontes of Norwegian history 
He was the author of a large number of important works 
and contributed numerous important papers to the Trans 
actions of the Royal Society of Christiania to liisiortsk 
lidshrifi to Aarhofier for nordulL Oldkyndif^hed to Arktv 
fdr nordisk Ftlologi besides 1 yearly review from 1B76 on 
Norwegian historiography to the Reviir Histort }uc 

A BMAii pamphlet entitled Uber die neiieren Daminer 
ungserscholnungen by Herr P Gruner (extract from 
Mttieilungen dtr aiurforsthendtn Gesellschaft in Bern 
1903) contains some fails relating to the appearances of 
coloured sunrises and sunsets during J^st jear caused by 
the volcanic eruptions m the West Indies Herr Gruner 
from a discussion of the days in each month when this 
phenomenon was observed suggests that they Indicate a 
periodicity corresponding with the times of new moon 
That this may be so seems more natural than otherwise 
since the bright moon m the sky would most probably have 
R tertdency to render very difficult the observation of th'S 
phenomenon 
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Prof. H. Hildebrand Hildedrandsson has just issued the 
first portion of his report to the International Meteorological 
Committee on the International observations of clouds^ which 
contains, as an introduction, an interesting summary of 
the history of the general circulation of the atmosphere 
The volume includes the results of computation of all observ- 
ations of cloud movements which he has been able to collect, 
the mean directions being determined by the " r^sultanto- 
mitre " of M. Sandstrdni, which gives them to one or two 
degrees. Numerous plates, twenty-two in all, accompany 
the report, twenty of which give the mean directions of the 
wind each month, and for several places scattered over the 
earth's surface. The book is a valuable contribution to this 
branch of meteorology 

The Danish Meteorological Institute has published its 
valuable annual statement relating to the state of the ice 
In the Arctic seas in igoj, with charts for each month, from 
March to August Some of the general results show that 
the Winter ice broke up very late, that the Polar ice 
lay nearer Asia and Kurope than usually, and that the 
number of icebergs earned from Greenland to the temperate 
Seas was notably sinaller thon usual. Also that the summer 
of 190a has been rough and unsettled in nearly all Arctic 
and sub-Arctic regions, northerly and easterly winds pre- 
dominating in Atlantic Arctic seas. No safe conclusions 
for 190J can be drawn from ihc liiniLed data available, but 
conditions appear favourable for the passage of a consider- 
able number of icebergs past of Labrador and Newfoundland 

We have received 4 he " Instructions to Observers of the 
Indian Meteorological Department," by Sir John Eliot This 
book, which is the second edition, is Intended to supersede 
the Indian meteorologist’s vade-mecum, now out of print 
It IS confined simply to a description of the various instru^ 
ments in use at the meteorological stations in India, the 
precautions to preserve them m good condition, the methods 
to restore them to good order when it is possible for the 
observer to do so, and the proper methods of reading the 
instruments and of taking and recording the observations 
It may be mentioned that these " instructions " are so 
limited because at the present time the observers in India 
merely take the readings of certain instruments and forward 
them on suitable forms to the head office, all the work of 
reduction and preparation for subsequent use and discussion 
being done there For this reason explanations as to the 
methods of applying corrections, and the procedure of 
reduction, &c , are absent. The book, however, will be 
useful nevertheless to observers not stationed 111 India, 
especially that portion showing the conditions to be fulfilled 
in the selection of a site for a meteorological station 

Accordino to the Daily Mail, six of the Cunard Steam- 
ship Company’s liners have been equipped with printing 
machinery for the publicatioo of a paper the news of which 
is supplied by wireless telegraphy A facsimile of the front 
page of the paper published on board the Etruria and called 
the Cunard Bulletin wa& printed in the Daily Mail of 
March 14. 

An interesting paper on dislribution losses in electricity 
supply was read by Messrs Constable and Fawssett before 
the Institution of Electrical Engineers. The figures given 
in the paper have been obtained from the working of the 
Croydon centra] station, which has an output of 1250 k w 
Roughly, the total losses amount to 21 per Cent, of the units 
generated, and are divided up as follows — Switchboards 
and connections, o's per cent ; cable losses, 8 5 per cent- ; 
transfornier losses, 9 per cent ; and meter losses, 3 per 
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cent. The authors consider the losses under each heading 
separately, and suggest ways In which they may be reduced ; 
the greater part of the paper is devoted to the cable losses, 
which are the most important and the least easy to reduce. 

Some measurements of the temperature coefficients of 
magnets made of chilled cast iron are described by Mr. 
B O. Peirce in the Proceedings of the American Academy 
of Arts and Sciences. Castings of u sue and shape suitable 
for instrument magnets gave for the temperature coefficient 
between 10“ C and 100® C. mean values of from o 0003 to 
o 0004. These castings had been subjected to a chilling 
process at the Jefferson Physical Laboratory ; another similar 
magnet treated by an outside maker had the coefficient 
o nooA Unchilled caslmgs were found to have a coefficient 
five or six times as large as the chilled niagnels The 
temperature coefficient generally increases with the tempera- 
ture, the value between 10° C. and <|o° C. being possibly 
only about one-lhird of the mean value between 10® C and 
loo® C Using such magnets as these in conjunction with 
galvanometer coils of copper and manganin it is easy, 
according to the author, to construct a cheap amnieler 
almost wholly independent of the room temperature 

Our contemporary the Electrical J?eTrie'ii; has recently pub- 
lished some particulars of the new storage battery invented 
by Mr Edison which we described in Nature more than 
eighteen months ago (vol Ixiv p 241) It seems that the 
cell is likely soon to be put on the market, and Mr Edison 
IS reported as having expressed himself as fully satisfied 
With the Inals, and confident of its ultimate success “ The 
experimenting with the new battery has all been done," he 
said, " and the only thing that remains is to adapt it 10 
the use of the public " Mr. Hibbert, in the articles referred 
to above, publishes some discharge curves communicated 
to him by Mr Edison’s associate, Mr Dick, which are very 
similar to the curve which was published In Nature; the 
most noticeable point is the large percentage of the ampere- 
hour discharge obtained at high discharge ratesi , with eight 
times the normal discharge rate the cell has 75 per cent, 
of Its normal capacity, which is a very much belter per- 
formance than that of any lend cell The watt-hour capacity 
per pound is the same as originally claimed — about ii — 
and the cells are said to be of very good mechanical con- 
struction and durabilily 1'he result of practical experience 
of the cell in ordinary working will be awaited with great 
interest, it certainly seems as if we are a step nearer to the 
production of a satisfactory automobile cell, and to the 
' ousting of lead from its present position as the only material 
suitable for secondary batteries 

The December issue of the Bulletin de V Academic des 
Sciences de Cracovie contains a paper by Prof Olszewski 
dealing with three forms of apparatus for the liquefaction 
of air and hydrogen Each apparatus is based on the 
principle of Dr. Hampson's well-known machine , two of 
them serve to liquefy air, the third is a hydrogen liquefier 
which can also, if necessary, be used to liquefy air. The 

first apparatus is Intended for use in laboratories when 

greater quantities of liquid air are to be prepared in a 

shorter time than it is possible to do by means of the 

^ Hampson liquefier. This result is attained by dividing 
the coil of the Hampson machine into two parts, and In- 
serting between them a CO, cooler. The yield of the 
apparatus is thus doubled. The second apparatus is a true 
Hampson liquefier, simplified and reduced In size, and wholly 
enclosed In a partly silvered vacuum vessel. This serves 
to demonstrate the liquefaction of air during a lecture, 
without use of a compressor, by means of air compressed 
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m a steel flask The last apparatus described is a hydrog'en 
liquefier which differs trom that of Dr Travers chiefly by 
the insertion of a second reg-enerator coil which serves 
almost wholly to equalise the temperatures of the arriving- 
and the issuing hydrogen and by the absence of a low 
pressure chamber for liquid air this refrigerant being used 
boiling under atmospheric pressure The preliminary ex 
periments earned out with this apparatus are said to have 
led to satisfactory results 

A SERIES of articles by Prof Duhem of Bordeaux on the 
* volution of mechanirs is an important feature of the 
current numbers of the Revue gdn4fale des Sciences It 
(omrncnces in the issue of January 30 with a historical 
'iccount of the development of dynamics starting with the 
tireek notions of matter and tracing the successive theories 
of Descartes Leibnitz Boscovich Newton and Laplace 
In the second part Prof Duhem deals with the pr nciple 
of virtual velocities and the statics of Lagrnnge d Alem 
bert s principle the Lagrangian equations of motion the 
theories of Poisson on elasticity hydrod)naini s and 
tapillanty and theories of elasticity generally The third 
paper is devoted to Prof Duhem s favourite subjects of 
study heat and electricity especially the former I he 
kinetic theory of gases is traced fro u ils first inlroduct on 
in the Hydrodjna nica of Daniel Bernoulli down to 
ihe latest works of Boltzmann fn th section devoted to 
thermodjnamicB we have an account of the dis over os of 
the first and second laws Helmholtz s theory of n onocyclic 
systems and a detailed examination of Gibbs b recent work 
on statistical mechanics The dynamical theories of elec 
tncity are considered with especial reference to Clerk 
Maxwell Finally under Impossibility of Perpetual 
Motion we have a critical exposition of the dyn imics of 
irreversible phenomena and Clausius s principle of entropy 
Further papers ire promised dealing with the revival of 
atomism tho foundations of thermodynamics and similar 
subjects On all these branches of the retie il phys cs Prof 
Duhem speaks with luthonty ind his papers form a useful 
summary of the develop neiit of modern views of the 
dynamical properties of matter 

1 liB Nalurahst for March contains an account of the work 
of the Yorkshire Boulder Committee for 1901-2 

In NaturwissenschaflUche Wochenschrtft of March 8 Herr 
I Plate concludes his account of Weismann s theory of 
de\elopment 

have received the /ranracfionj of the City of London 
LnLomol(^ical and Natural History Society for 1902 which 
contain the president s address and a number of papers 

Dr O ZAcirARiAs in Biol Cenlralhlati of March 1 gives 
an account of (he plankton of the Thames based on the 
mvestigatione recently undertaken by Dr F E Fritsch 
of the Jodrell Laboratory at Kew 

The Anales of the National Museum of Buenos Aires (vol 
I part 11 of the third senes) contains three papers by Dr 
Ameghino In the first of these the author describes a 
number of mammalian remains — mostly fragmentary— 
from the well known deposits of Tanja in Bolivia naming 
several species as new The age of the Patagonian 
mammallferous deposits forms the subject of the second 
communication , while In the third the primitive type of 
mammalian molar teeth Is discussed 

An Interesting account of the mode of life of the giant 
land tortoises of the Galapagos Islands and th% present con 
dltion of the different species is given by Mr £ Heller In 
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vol V of the Proceedings of the Washington Academy From 
several of the islands of the group the tortoises have disap 
peared in Indefat gable Island the extermination appears 
to have been quite recent some Peuadonans having told 
the author that not many years ago they saw a huge tor 
toisc near the crntnl crater The land nd sea i|^uanas 
of the Galapagos and their hab is Uo n e n for a sh-ire 
of attention the author desrnb ng Ihe Hn 1 igiiani of 
Darnngton Island ns a new spec es under the lai of 
Conolophus pallidus 

A MFMOiR on the geology of the country around Sal ry 
by Mr Clement Reid has just been issued by the C eo 
logical Survey It is acLompanied by a cap Lai colour 

printed m ip and both will no doubt be welcomed by the 
I members of the Geologists Association who make Salisbury 
their head quorters for an excursion at Caster The famous 
; vale of Wardoui with its Porlland and Purbeck Slrala at 
1 isbury and Ch Imark the Greensand and Chalk of the 
bordering heights tho Chalk of Sal sbury Plain and the 
lertMry and Pie stocene deposits are duly described It is 
iilerisliig too to find approval of the Eol thic implements 
vvhich Dr Blnckmore has so ass duously gathered together 
from the j 1I1 of Alderbury 

M CiiARtLs Rahof secretary of the French Commission 
on G 1 iciera is the author of a pomphl L entitled Tssii de 
( hronolog e les \ arut ons Glaciaires (extra t from 
lUilletin I Cw o^raphiL Histon^ue ei Descriptive No 2 
1902) In this werk the author dismsseb the observ it ns 
wh ch he hxs collected from numerous places in different 
parts if the woild and comes to same interesting con 
elusions which he summ irises at the end lo state m a 
few words (he results obtained he points out that the same 
kin i I f glaci il van ition does not occur s multaneouslv n 
the ref, ns lie invfsligatcd thus the last positive varut n 
extended over 1 century and a half the beginning of the 
primary increase occurring in Norway m 1700 and end ng 
in the Alps in 185^-1800 A complete primary oscillation i 
an increase and decrease appears to have a duration of one 
or two centuries For Norway for instance the ) i^t 
primary increase began in 1700 and the decrease has not 
yet term nated many other exair pies afe given 1 here 
seems fuithor to be a plunsecuJar period covering in the 
case of the Alps about three centuries 

PiiF Grrslnm Publishing Co npany has publ shed in 
drawing book form two capital models to show graphically 
the structure of the bee One model is of the queen bee the 
other of the drone By the familiir device of overlaps ng 
sheets suitably shaped and coloured the external inalomv 
the organs of respiration digestion an I rtprodu tion as 
well as the nervous system can be followed by success vely 
raising the sheets which when folded dc wn n aUe realistic 
models of the two bees 

1 HE fourth instalment has been issued of the report on 
the physical and chemical soil survey of Dorsetshire begun 
in 1898 and bei ig conducted by the Department of Agn 
culture of the Reading University College In an intro 
ductory note Prof Percival the director of the Agricultural 
Department says it la hoped that dur ng the present season 
an examination will take place of the flora and plant 
associations more especially of the pastures and meadows 
met with upon the different formations and drift areas of 
Dorsetshire A thorough botanical or cecological survey 
taken ip conjunction with geological and analytical data 
will be of great value and it is proposed if possible to 
setuFe the assistance of Dorset field botanists 
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A RRCOND enlarged editioa of prof. A FiRchcr's odmirabi!^ 
" Vorlesungen iiber Bakterlen ” has been published by the 
firm of Gustav Fischer, Jena, The first edition was pub- 
lished in 1697, and wav very favourably reviewed in these 
columns (vol Ivili, p. 77, 1898) The booh is now doubly 
the sire of the original volume, the number of pages haaiftg 
been increased from 186 to 374. Its value as a scientific 
treatise on bacteriology has thus been increased, and students 
of the subject rtiay (urn to the book with confidence that 
they Will find the present state of knowledge of bacterio- 
logical science satisfactorily represented in it 

Thi additions to the Zoological Society's Gardens dunqg 
the past week Include a Bosman's Potto (Perodtclicus potto) 
from West Africa, presented by Captain Jas Startin, R.N, , 
a Rhomb-marked Snake {Trtmerorhinus thomheatus) from 
South Africa, presented by Mr. George Vanderspar; six 
Marbled Newts (Molgo tnarmorata)^ three Palmated Newts 
(Jlio2^0 palmata), three Brown Newts (Spelerpes /ujcuj), 
European, deposited ; two Herons {Atdea ctnerea), European, 
received in exchange. 


following side, and the diameter of the planet itself Is given 
as i7*’6i8. 

A comparison of this result with the mean of the results 
obtained by previous observers shows that there Is no proof 
of the theory, first advanced by M. Struve in 1851, that the 
inner ring of the planet was expanding inwards, and that 
consequently the space between it and the planet was de- 
creasing (Popular Astronomy, No. 103). 

Observations of Jupiter's Fifth Satellite — In Bulletin 
No. 28 of the Lick Observatory, Prof. R. G. Aitken gives 
the details of the measurements made during I900 and 1902 
at the Lick Observatory of the poritions of Jupiter’s fifth 
satellite 

In each set of observations the position of the satellite Is 
referred to that of one of the others, and the time of observ- 
ation, the position angle, the distance in seconds and the 
number of settings are given in tabular form. 

The satellite was observed on ten nights, a magnifying 
power of 270 being used during 1990, and a power of 350 
during 1902. During the former period the planet Itself 
was occulted by means of a drop of Indian ink on a clear 
glass plate placed between the micrometer threads and the 
eye-piece, but during 1902 a piece of suitably placed smoked 
mica was substituted for the glass plate. 


OUR ASTRONOMICAL COLUMN. 

Astkomomical Occurrences in April:— 

April 61 loh. Jim. Minlmam of Algol jfi Periei). , 

9' iih. 4810. to lah. 23m. Moon occults v Leoois 
(mag. 4 5). 

9. ivh 16m. to i8h. 48m. Transit of Jupiter’s Sat. III. 
(Ganymede) 

II. Moon partially eclipsed visible at Greenwich : — 
loh. 34 ' 4 IP> First contact with (he shadow, 
lah. 13 om. Middle of Ihe eclipse. 

138. 51 6in. Last contact with the shadow. 
Magnllude of the eclipse (D’s diameter ^ 1) 
, = o 973- 

15. Venus. Illuminated portion of disc = 0'83a» 
Mara = 0*985 

20-22, Epoch of Lyrid meteoric shower (Radiant 271" 

, + 33") 

26. Iih. 5401 Minimum of Algol (/3 Persei) 

29 8h 43m Minimum of Algol {B Persei) 


Stellar Parallax — The Transactions of the Astronomical 
Observatory of Yale University (vol. I. part vi ) contain 
a valuable determination of the parallax of the ten first 
magnitude stars in the northern hemisphere by Dr W L. 
Elkin, the director of the Observatory This investigation 
is part of a scheme for making a senes of researches on the 
parallaxes of stars 0/ successive orders of magnitude with 
the Yale heliometer, and was begun in the year 1885. In 
the volume before us Ur Elkin gives details of the method 
of measurement adopted, the several series and comparison 
stars, the observations and reductions, and finally a dis- 
cussion of the results. Referring here only to the actual 
results he obtained, the following table gives the adopted 
values of the parallax of each of the stars, with their prob- 
able errors — 


a Tauri 

Adbpted 

Parallax. 

+ 0*^109 

Probable 

Error. 

±0014 

a Aarigee 

0079 

0 021 

a Orionis 

0 024 

0034 

0 Cod. Min. 

0334 

0015 

B Geminorum 

0 056 

0*023 

a Leonii 

0 024 

0 030 

a Bootis 

0 026 

0*017 

a Lyrs 

0 082 

0*01 6 

e Aquils 

+ □■232 

0*019 

a Cygnl 

-0013 

±0 03 J 


Measures of Saturn's Rings — A series of measurements 
of the distance between the inner edge of the inner ring of 
Saturn and the planet Itself has been made by Prof, F. E. 
Seagrave, of Providence. The mean result obtained shows a 
distance of 3*698 on the preceding aide and 4* 005 on the 
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Observations of the Light of Nova Persei — The 
second publication, by the Harvard College Observatory, of 
the variations in the magnitude of Nova Persei occurs in 
vol. xlvlll (No. 2) of the H.C.O. Annals 
About three thousand six hundred magnitude observations 
have been compiled from various sources bv Mr Leon 
Campbell, under the direction of Prof. O C- Wendell. The 
time of observation, the original comparison stars (when 
available), the magnitude of the Nova reduced to the 
Harvard photometric scale, the name of the observer and 
a reference number to the publication in which the observ- 
ation was originally recorded are given for each observation, 
and the observations are set out in chronological order 

New Catalogue of Doudlb Stars — A sixth catalogue of 
one hundred double stars, discovered by Mr, W J, Hussey 
whilst using the 12-iilch and 36-Inch Lick refractors, is con- 
tained in Bulletin No. 27 of the Lick Observatory The 
previous five catalogues, each containing the names, posi- 
tions and particulars of one hundred new doubles, have 
appeared in earlier numbers of the Astronomical Journal 
and the Lick Bulletins 

Mr. Hussey calls special attention to two of the stars in 
the present catalogue, Nos 507 and 580 rebpectivcly. No. 
507 (D M +49° 95] is a remarkable triplet the components 
of which are of nearly equal magnitude (A. =9 3m, 
B,=9 5m , C =9 8m ) and form an equilateral triangle, and 
the observer suggests that the measurements thereof should 
form a conclusive test for determining personal equations. 
No. 580 (1 Serpentis) is a probable binary the components 
of which are equal m magnitude (5 om ) and Ihe proper 
motion exceedingly small, viz. —000477s and —o'' 0582 
Magnetic Observations During Eclipses — Dr. L. A. 
Bauer, of the Coast and Geodetic Survey, Washington, has 
collected all the available observations of the magnetic varia- 
tions which are shown to take place during a total eclipse 
of the sun, and has published them In No. 4, vol. vii of 
Terrestrial Magnetism and Atmospheric Electricity 

It is suggested in the preface to the article that the eclipse 
variation of the magnetic needle is analogous to the common 
diurnal variation, and that Che causes of the two phenomenLi 
are also analogous, inasmuch as the diurnal variation may 
be caused by the continual eclipse of that side of the earth 
which, (or the time being, is turned away from the sun 
For this to be the case we have to premise Chat these varia- 
tions are caused by some undetermined radiation from the 
sun which affects the magnetic' needle. 

This suggestion is supported by the following result de- 
duced from the collected observations, which refer to every 
eclipse that has taken place since 1870 — " The precise effect 
of the eclipse magnetic variation is (1) opposite in the 
two magnetic hemispheres ; (2) opposite fol' Che morning and 
afternoon hours." In other words, " the nature of the 
eclipse Variation Is analomus Co that of the diurnal varia- 
tion, differing from it oiriy in degree." 

Supposing that the magnitude of the effect produced varies 
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proportionately with the amount of sunlight cut off, the 
earth and moon should produce effecis inversely proportional 
to the square of their diameters w 13 5 1, and m 

analysing the collected data Dr Bauer finds that the ratio 
•of the diurnal variation to the eclipse variation is of this 
order, thereby supporting the theory set forth in the preface 


IHE SOLlDinCATlON Oh FLUORINE AND 
THE COMBINATION OF SOLID FLUORINF 
WITH LIQUID H\DROGFN^ 

T N preceding researches we have shown that fluorine i*: 
^ liquefied at — 1B7® C and that at this low temperature 
It acts neither upon crystallised silicon amorphous carbon 
boron nor mercury , that in short its chemiLal activity is 
diminished but that it still combines with production of 
flanfe with hydrogen and solid turpentine 

These researches have been continued since one of us has 
been able to obtain hydrogen in the form of a stable liquid 
boiling at — 2^2“ or at 20° 5 absolute Since the first 

experiments published on this subject it has been found that 
fluorine which is perfectly free from hydrofluoric acid doea 
not attack glass at the ordinary temperature hence ii is now 
possible to enclose a definite volume of fluorine in a thin 
walled glass \essel and to submit it to the powerful cooling 
action furnished by the ebullition of liquid hydrogen 

A sealed glass tube filled with fluorine and placed in liquid 
oxvgen boiling quietly under the atmospheric pressure 
'showed no trace of condensation 1 he same tube was lowered 
slowly into a double-walled vessel containing liquid hydrogen 
so as to obtain a progressive cooling A yellow liquid first 
appeared which after plunging wholly into the liquid 
hvdrogen froze to a yellow solid On leaving the tube for 
^ome time in the liquid hydrogen so that the temperature 
of the fluorine vas cooled down to 20° ^ absolute the solid 
fluorine onginallv yellow became white resembling in this 
respect chlorine bromine and sulphur Experiments with 
liquid nitrogen showed that the melting point of fluorine is 
below “2 10® C and a comparison with the melting point of 
oxygen iS® absolute showed that 40® ibisolute or — 223®r 
is the most probable value for the melting point of fluorine 
I he ratio uf the melting point to the Ixilling point is a Utile 
-smaller than the ratios given by chlorine and I roniine 

1 xperiments were also directed to mother point the ques 
tion of the affinitv of bodies for each other at low tempera 
tures and in Mew of ihe fart thit fluorine possesses more 
powerful 'iffinitirs than nnv other elements it w is interesting 
to determine whether any action was possible between liquid 
hydrogen and solid fluorine both maintained ut a tempera^ 
ture of —252° 5 In order to realise this experiment a thin 
glass tube was taken containing about Sf’ gaseous 

fluorine which had been completely freed from h-idrofluonc 
acid the gas completely solidified in one of the points of the 
tube and this then immersed in a hundred cubic centimetres 
(f liquid h\drogen When the temperature of the whole was 
lowered to that of the liquid hydrogen the point containing 
the fluoQne was broken off without removing the tube so is 
ki allow-^of contact between the hydrogen and the fluorine 
A Violent explosion was the result sufficient heat being set 
free to raise the material to incandescence and to set fire to 
the hydrogen The explosion was sufficiently powerful to 
reduce the fluorine tube and the double walled hydrogen 
vessel to powder 

Helium IS now the only gas which has not been obtained 
in the solid state 


THE 4CCL MUIATION OF METEOROI OGICAL 
OBSERVATIONS 

pROF HANN contributes to the Afeteorologische Zeit 
^ schrift for January a translation into German of that 
portion of Prof Schuster’s address before the British Associ- 
ation at Belfast (Nature, vol Ixvi pp 614-618) which deals 

^ X fsper by Profii H Moimui i^nd J Diwnr reatL before the Peiii 
Af:«deniy of Sbienccfl Meicli 16 
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With meteorological observations and addb some comments 
from which the following extracts are translated 


Prof Schuster’s point of view 1^ that of the theoretical 
physicist and it is consequently difTerenl from that of the 
meteorologist, who cannot leave (hr demands of practical 
life 0Ut of account 

The professor s remarks as to the desirability of short 
and systematic series of observalions for the stud) of de 
finite problems that is to say the introduction of a kind 
of experimental method into meteorology will certainly 
mefvt with universal approval but this has already been 
done in several cases (study of thunderstorms effect of 
forests on climate, Ac ) Simultaneously with such special 
observations the regular routine observations need in 
no wise be neglected they appear to us to be indispensable 

Complaints as to the buperabundance of meteorological 
observations are not new it may be a quarter of a centur\ 
Since we read in an English periodical The need in 
meteorological science now is not observations but braint to 
work out the results It cannot be denied that (here 
some justification for this point of view but it must be 
borne in mind that by reducing the number of meteorologu i| 
records the number of brains who would discuss alreadv 
available observations would hardly be increased 

A small amount of consideration will further show (hot 
the question of a temporary suspension of meteorological 
observations cinnot be regarded as a practical one 1 he 
central institutions lOuld take no su( h step for they are 
not intended solely or even primanlv to serve the ends 
of pure science but chiefly to meet the demands of practical 
life which would not brook the interruption of observ 
tlions fc r i lustrum Ihe answer given by Sir George 
Airy before a Treasury Committee appointed to inquire into 
the evpendUure of the grant in aid of meteorology is char'll 
lensfic in this Connection Asked whether there were reasons 
for continuing the publii'ilion of the detailed d ul\ reports 
from the seven (first class) observatories Airy replied It is 
desirable they should be preserved I think und there is one 
point which is worth considering and that is that the publii 
feeling in f ivour of meteorologu ill publications is vi rv 
strong I get a great number of letters and npplica 

tions of all kinds fre in persons that 1 know nothing about 
hew requests are m ide for astronomical information ^ 
greater number are imde for magnetic information but 
rlni is to a great extent for practical purposes but I think 
that bv far the greater number are for meteorological 1 1 
formation Popular feeling is an element not to be 

put out of question in matters of this kind I his from 
tilt sjine Airy who later on espressed the wish that jn 
absolute stop should be ni ule from time to time in order 
to give whit I venture to c ill breathing time Hut prac 
tical and scienlifit demands alike pass over such desires 

Had Prof Schuster ever been at thr head of a nieteor 
ologicai office he would know how const intlv public aiithori 
ties to s ly nothing of private individuals demand authenlu 
meteorological data he would then be able to estimate what 
public opinion would say if the director answered I hive 
discontinued meteorological observations for five years 10 
obtain time and oppoitumly fr r discussing existing records 

Even if official observations were suspended private 
observations would l>e continued and a state of affairs 
would again be brought about similar to that which obtained 
before the introduction of an organised system of observ 
alion Unchecked observations would be made with iin 
tested and badly exposed instruments and n real waste of 
time would result nnv more, in many c ises positive harm 
might be done by the circulation of inaccurate data A 
natural interest which has undoubtedly done good service 
in the past would alw be checked 

As regards the publication of results it is only by means of 
such publicatinns that it is possible on the one hand to 
exercise satisfactory supervision over the observations 
and on the other to give all who desire it the oppor 
tunity of making use of existing records To bury the 
results where they would be accessible only to the staff of 
an office would be a waste that would indeed justify com- 
plaints 

f^east of all can we understand how Prof Schuster could 
mls^idce the value of continuous homogeneous records or 
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the extent of the injury that would be inflicted on the object! 
of such obeervationt by a temporary interruption of the 
tame. A lar^e number of the problem! mesented by the 
physic! of our globe can only bo attacked with any hope 
of success from this basis , it is essential Co have a number 
of well supervised principal stations in each country supply- 
ing an uninterrupte4 homogeneous series of observations. 
These stations are also of service in the study of climat- 
ological history, and are destined to prove of great import- 
ance in the study of meteorology in the future . 

Only in a limited sense can we agree with Prof. Schuster's 
dictum that before commencing to observe we should make 
sure that oUr observations will prove of service, and will 
give answer to a definite question. Not even in the case 
of observatories do such instructions hold good. When 
addressed to private observers wc would characterise them 
as " blinkers ” which limit the range of vision to definitely 
laid down lines. We quote one example . when Schwabe 
began his sun-spot record, it must have appeared to 
specialists as a mere hobby, devoid of all scientific object ; 
had It been otherwise astronomers would undoubtedly have 
commenced such observations earlier And what scienrific 
valua have these observations now attained to'*' 


LEAD IN PEATY WATER.^ 

T he report under notice is a statement of the results 
obtained from an examination of the water supplies 
and their gathering grounds and storage reservoirs in 
twenty-three more or less peaty collecting areas in York- 
shire and Lancashire. The object of the examination Was 
to indicate the origin of the pi umbo-solvent nature of these 
waters, and the best methods of preventing or counteracting 
this action before the water was distributed to consumers Ur 
Houston concurs with Mr. Ackro>d and with other chemists 
who have studied the subject in these districts in attributing 
the power of dissolving lead in dangerous quantity to the 
presence in these waters of aiids derived from the peat , 
and he further intimates his belief that the acid is produced 
from the peat by the action of certain bacteria found in the 
peat itself. He finds that the acid nature of the water is 
frequently not indicated by 'litmus jiaper or by other 
ordinary means, but that it h easily ascertained by the 
change in colour produced in an alcoholic solution of lac- 
moid 

The “ erosive " action which is exerted on dull lead by 
dissolved oxygen is considered to be of relatively slight 
importance, since, in the absence of peaty acids, the amount 
of solvent fiction due to this cause comparatively slight. 
The peaty acids apparently produce soluble salts of lead and 
cause the water to bring a much larger proportion of lead 
into solution than could be introduced by the formation and 
solution of the oxide alone Feat is invarutbly acid in 
reaction, and peaty water is also always acid That the 
solution of the lead by moorland water is (Inn to the peaty 
acids which it contains has been proved by direct experi- 
ment. Further, a decrease of plumbo-soivent power is 
noticed when these acids are reduced in quantity by various 
natural ciiusrs, or by artificial neutralisation Indeed, the 
methods of counteracting plumbo-solvency in peaty water 
which are adopted in the moorland districts consist in neu- 
tralising the acids in the water with carbonate of soda, with 
carbonate of lime, or with slaked lime In this connection, 
it tjhould be remembered that the quantity of slaked lime 
used must be carefully adjusted, since when it is present { 
unaltered m solution in the water it promotes and does not 
dimmish the plumbo-soivent power. 

The variation in degree of solvent action shown by the 
same moorland supply at different times is shown to be 
connected with the varying proportions of acid peaty water 
and of neutralising spring water which the supply contains. 
In dry weather, the neutral and neutralising water pre- 
dominates, while rainy weather tends to increase the pro- 
l>ortion of superficial acid water which comes out of the 
peat , these variations in composition markedly Influence the 
plumbo-soivent power of the water. 

The author appears to have confined his attention to the 

1 Thinicih Annual Rej^rl gf the Locnl Government Board, igao-1901. 
Supplement “Oa Lead Poisoning and Water Suppli^i," By JJf. Hounton. 
Pp Xl + 27 i 
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amounts of Lead In solution in Che water, and. undoubtedlyp 
these are the common sources of danger. But a not In- 
considerable amount of lead may be removed from the metal, 
and exist at first in solution as hydroxide, and subsequently 
as a deposit ol hydroxycarbonate, when pure soft water acts 
on lead in Che presence of the atmosphere j in water supplies 
this action is often considerably restricted by the presence 
of carbonic acid in solution in considerable proportion, or 
by the presence of silica, sulphate or cartionate in small 
amount. 

The vast amount of detailed Information contained in the 
report is worthy of serious consideration by those who have 
to deal with the supply of soft peaty water, as is also the 
recommendation that the seasonal plumbo-^olvenC power of 
the dilTerent sources from which any particular supply 19 
derived should be accurately known , arrangements can 
then he made either to avoid the collection of portions of 
tho supply at the times when they possess a dangerous 
solvent power on lead, or to neutralise them by satisfactory 
treatment before they are distributed to consumers F, C. 

PROGRESS OF THE NEW VEGETATION OF 
KRAKATjCo. 

TT IS within a few months of twenty years since the great 
^ eruption took place which absolutely killed all life in the 
island of Krakatfto About three years later, Dr. Treub visited 
the island and examined the beginnings of a new vegetaiion, 
the results of which were recorded in i888 (Nature, voI 
xxxviii. p 344) He found that the first vegetable settlers on 
the covering of pumice stone, lava and ash were microscopic 
algfe belonging to the Cyanuphycese These organisms coveied 
the surface with a slimy layer, which acted as a decomposing 
scent and created a suitable substratum for ferns, nf which 
about a dozen species were already abundant in |886 Dr. 
Treub also observed a few individuals of fifteen species of 
flowering plants, most of which had sprung from drift-seeds. 

In the spring of 1897, a party of botanists visited the island, 
and Dr. O Fenzig has published the results of (heir investi- 
gations and observations {Anna/cs da Jardin Botantqut de 
Bui/eneorg, sme R^ne, iii (190*), pp 92-113, with seven 
views), from which we leain ihat sixiy two species of vascular 
plants were observed on Krakaiilo and the neighbouring islets, 
Lang and Verlaten Fifty of these colonists are flowering 
plants, representing twenty-one natural orders, and it seems 
highly probable that they all reached the islands independenlly 
of man Clansifying these fifiy-three species according to the 
assumed means by which iheir seeds were convened to the 
islands, 7*54 per cent were possibly earned by birds, 3207 
per cent were probably wind-borne and 60 39 per cent, were 
almost certainly cast up by the waves of the sea No additional 
species of fern appears to ha\e established itself in the islands 
between i88fi and 1897. This is inexplicable, because the 
region is iich in ferns, the spores of which, one would suppose, 
would be brought by winds in abundance Apart from ferns, the 
probable *' aeolophiloua " element consisis of eight Composure, 
six grasBes and four orchidp. After passing the strand belt of 
vegetation, which is by far the most numerous in species, dense 
thickets of Phragrmites, Saccharum and Lymnothrix were en- 
countered The interior and higher part of Krakaldo is still 
much less covered with vegetation, ferns largely preponderating 
Conspicuous and relatively common amongst ihe flowering 
plants was Spaihigloltii pluata^ a terrestrial orchid. The other 
orchids are Vanda Suitngi^ Arundtna spettosa and a species of 
Phajus Krakaiilo is about twenty miles distant from both Java 
and Sumatra, and the most interesting question suggested by the 
new vegetaiion is, How far docs it afford a solution of the 
problem of the origin of the ^rgelalion of much more remote 
islands which have more than a llUoral or coral island flora ? 

W Botting Hem&lry 


ANTHROPOLOGICAL NOTES. 

^HE strange cranial deformation known as trigonocephaly. 
^ in which the forehead is constiicled and more or less 
pointed, and the temporal region and the ba>e of the skull are 
Droadened, is the subject of a research by Dr. M Hanotte in 
t Anihr^pologte (tome aiii No, 5, p. 1187). 

The weight of the human biain is the subject of a detailed 



March 26, 1903] 


^ A rtf RE 


499 


nveStigation by Mr F March and {Abhandt der math phys 
ClasH dcr Konigl Shchs^ Ges der Wtss , No 4, 1902, p. 393) 
The average weight of the brain for men between fifteen and 
fifty years of age la 140^ 1 that for women i275g The smaller 
sue m the female brain u not dependent on shorter suture, as 
the median brain uei^ht of women lb abaoUtely smaller than 
(hat of men of similar sue 

The d^rDtutscAen G<s 9 Uschaft fur Naiur und 

Volkerkundt Ojtasaiens (Band viii Theil 3) containB two long 
articles, one by Mr PE Schiller on the etiquette of 
present giving m Japan, which is fall of quaint customs, and 
another by Prof Karl Florenz on the new agitation against the 
Japanese letter forms These, which are of Chinese origin, 
weigh like an intolerable burden on Japanese progress Dr 
f^lorenzadds an elaborate essay on comparative European and 
Japanese phonetics, illustrated by numerous diagrams of palates 
This appears to be a valuable contribution to the suDject of 
comparative phonetics 

The interesting excavations in the caves of B,tousse Rousb^ 
undertaken by the liberality of the Prince of Monaco, under 
the able direction of M 1 Abb^ de Villeneuve and with the 
assistance of M Lorenzi, the enthusiastic and skilful prfparatmr, 
have resulted in important discoveries The woik has been 
accomplished with the greatest thoroughness and exactitude 
Dr R Verneau has published m I Anthropologic (lome xiii 
Si P 5 ^’) illuslrated account of his study of the remains 
from the " Grotte des Enfants, ' in which he states that although 
the Cro Magnon type of man is found at a depth of 7m 05, at 
70m lower two skeletons were found which presented a very^ 
clear negroid appearance, but they are not true negroes Hia 
hypothesis is that earlier than the race of Cro Magnon and later 
than the race of Spy, a third ethnic element was present on the 
Riviera which presented negroid characters 

We have frequently directed the attention of ethnologutg to 
(he mine of information concerning the customs, beliefs and 
handicrafts of civilised and uncivilised folk that is to be found 
In the pages of our contemporary Globus The articles are 
generally a record of first hand obaervalioos, and the majority 
of them are illustrated Another feature of the journal are the 
careful summaries of contemporary geographical, ethnographical 
and archxological literature The following lilies laken from 
ihe current volume (Ixxxii ) illustrate the range of subjects 
A historical elhnolo|tical study on gynecological ‘ex voio,” by 
Dr E Blind, with illustralions (p 69) , Dravidian folk poetry, 
by Mr W Gallenkamp , dwarfs m history and tradition, 
by Mr D MacRitchie In ihe previous volume, there were 
papers by Mr G Thilenius on prehistoric pygmies in Schlesien 
ip 27p)p And by Mr J Kollmann on pygmies in Europe and 
America Prof K Weule raises the question (vol Ixxxii 
p 247) whether there are dwarf people in New Guinea His 
remarks are based on photographs of three men whose stature 
ringed from 1201m to 1205111 Further evidence must be ob 
tamed before we can be sure whether these are a true pygmy 
people or only dwarfed Papuans Name giving and marriage 
among the Orang Temia of the Malaka Peninsula, by Hrolf 
Vaughan Stevens, edited by H Stunner (p. 253) An article 
by Mr O Knosp on the Annamite Theatre is illustrated by a 
coloured plate An interesting r^sum^ of archaeological soma 
tologicaLand ethnographical researches in Portugal is given on 
pp 283*289 Dr C Kasaner describes and figures (p 315) 
various ethnographical survivals in Bulgaria, amongst others the 
su^ended boards that are used as gonga 

In the current number of the Riliquary and Illustrated 
Archaeologist is the first of a series of papers on prehistoric 
Dartmoor, by Mr R Burnard, which promises to be a valuable 
contribution to the archtcology of a most interesting region A 
few years ago, extremely little was known about the monuments 
of Dartmoor, but thanks to the labours of the Dartmoor Ex 
ploration Committee of the Devon Association for the Advance 
nient of Science, Literature and Act for the past six years a 
considerable amount of Information has been obtained The 
present communication deals with hut circles 

Designs cut In rocks have previously been recorded from New 
Caledonia, but M Arcbamhault in rAnihropologie (xiii , 1902, 
P 6^)1 gives a number of photogr^hs of petroglyphs that he 
Ml discovered, and ceiialnly many of them are very remarkable, 
and they open out a promising field for inquiry Unfortunately, 
the author was unaole to obtain any information from the 
natives respecting them, but it does not follow, ^t all know 
ledge about them baa passed away, and it is to m hoped that 
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fresh endeavours will be made to elucidate their signification 
In the same journal will be found a further paper by M Ch de 
Ujfalvy of his senes on the “ Iconographie et Anthropologic 
Irano Indienne,’* in which he deals with the physical type of 
living Hindus, based on the researches of Risley and Crooke 
He alludes to Nesfield’a view regarding the caste aystem, and 
upholds hi5 conclusions in opposinon to Risley s adverse 
criticism 

The French are masters in (heart of popularisalion of science 
to take a recent example, one can buy for 60 cenliineB a care 
fully compiled, up to date summary of French arch'rology by 
Zat^rowski (“ Biullotheque utile, F Alcan Pans) In the 
seventh edition of " 1 Homme piLhistonque ihe French 
people can learn the opinion of specialisis on the ancestry of 
man and the main characteristics of the men of the variou s 
archecological epochs The tools, weapons, artistic efforts of 
Palsolithic man are described The feature of this excellent 
little book IS the prominence paid to the transition period 
between the Palsolithic and Neolithic periods The Bronze and 
Iron ages are merely alluded to 

In the current number of Man^ the monthly journal of 
general anthropology which is published under ihe direction of 
ihe Anthropological Institute, besides several papers on ihe 
physical anthropology of different peoples, there are interesting 
comribuiions on the use of diagrams for craniomelncal 
purposes Arch'cology, mainly Egyptian Mediterranean, is 
particularly well represented The arts and crafts of various 
peoples are described in numerous interesting papers, and 
comparative religion is well to the fore the discussions on 
totcmism and on the Supreme Being m Sarawak being more 
especially noteworthy The articles -ind notes in Man are 
written in non technical language and as they are of such 
general interest the j jurnal deserves to reach a wide circle of 
readers 


UNIVERSITY AND EDhCATlONAL 
INTELLIGENCE 

Prof J J Doddie professor of chemistry in University 
College North Wales htis been appointed director of the 
Edinburgh Mustum of Siienic and \rt 

On Thursday April 2 1 rneiting will be held m the 

imp room of the Royal Gcugriiphicai Society when 1 rof 
I (isee Rcclus will speak on the subject of geographical 
education with special reference to his globular contoured 
maps globes and reliefs of which he will exhibit examples 
All interested in the improvement of c irlographit jf methods 
are specially invited to attend and take part in the discussion 

Fihfen scirncc professors of Calcutta colleges have it 
IS reported in the Pwneer Matl signed i protest against the 
proposals of the recent Universities Lommission in connei 
tion with the teaching of science 1 heir niemnnal points 
out that the principal recommendations of the Commission 
regarding science teaching tend to discourage instruction iil 
SLientc lor they continue the Commission propose I x 
elude It altogether from entrance examinations and make 
it optional for the higher examinations so that (if ihe 
recommendations of the Commission are adopted students 
will be allowed to obtain the highe'it degrees of the uni 
versity without being required to acquire a knowledge of 
even the rudiments of any branch of science at any stage 
of their uni\er3i(y training Dr MacKichau Vice Chan- 
cellor of the Bombay I niversity In a ipeech at Convocation 
on February 24 proposed that a fund of not less than 
twenty Kikhs of rupees be ruined to lound a science slIiooI 
in the University of Jiombay Part of this money must he 
said come from the public Government may be sofclv 
trusted to provide the remainder Part of this fund would 
be employed to provide bliilrlmgs for the science laboratories 
and to equip them with the necessary appliances part of it 
in providing instruction by professors appointed by the 
University aided by lecturers supplied by the various 
colleges at its request 

WjiAT 15 known as the ' National Diploma m Agricul 
tufe ' js administered bj a joint board elected by the Royal 
Agricultural Society of England and the Highland and 
Agricultural Societj of Scofland This diploma took the 






[March 26, 1903 


500 


place of ofie which waa origuillly granted by the Highland: 
Society Teachera of Agricultural ecienoe have allege chat 
the regulations In conaectlon with the national diploma are 
unsatisfactory, but notwithstanding the attempts of the 
Agricultural Education Association to secure Iheir Improve- 
ment the joint board seems unwilling to alter the conditions 
of awarding diplomas Prof A\Bllace of Edinburgh UnU 
versify enumerates some of the disadvantages attached to 
the present state of affairs in a recent pamphlet and among 
them he mentions that Scottish students have to travel 
twice to Leeds to be examined by a board from which 
teachers of agriculture are practically excluded that the pre 
sent scheme encourages cramming and that it is national 
onlj in name Prof Wallace has obtained the opinion of the 
Solicitor-General of Scotland as to the position of the High 
land Society in^relation to its Charter on Education 18^6 
Ihis Charter empowers and requires the council of the 
Highland Society to appoint a board of examiners and tr 
grant diplomas and the opinion of counsel is that by its 
action in i8<)9 m agreeing to the joint board the council 
of the Society is not acting in conformity with the pro 
MSiona of its Charter Prof Wallace is it appears en 
titled to take steps to compel the council to proceed tn 
accordance with the Charter 

Fur following announcements of gifts to higher education 
in the United States have appeared in Scunce since the 
beginning of December 1002 — Mr James Stillman 20000! 
to Harvard L niversily for the endowment of a professorsh p 
in comparative anatomy Mr Peabody has offered to the 
L niversity of Georgia a 10 oool building provided the 
1 egislature will appropriate to the L niversity for mainten 
mce the sum of 2000/ a year for two years and make im 
provements costing 240Z A bequest of 16 000/ was made 
1 \ ale I ni\ers.Uy by the will of Mr Benjamin Barge Mr 

Morns Jesup 2000! to Princeton University Mr Johp D 
Kockefeller 200000/ to the L niversitv of Chicago to be 
idded to the endowment and other sums amounting to 
10^ 2oul have been given to the same university lulane 
L niversity has been made the residuary legatee of the late 
Mr A C Hutch nson and it is expected that it will receive 
201 ooc/ The University of Rochester has reic ved 2000/ 
from Mrs Steele Yale University will ultimately receive 
10 000/ for the u d of poor students by the will of the late 
Mrs Courrier Dr D K Pearsons has given to Illinois 
College Jacksonv lie 10000/ to Fargo College Pargo 
\ D 10 000/ to West Virginia Conference Seminary 
Buchanan 10000/ to Pomona College at Claremont 
I J 000/ and to 1 airmount College Wichita Kas 5000/ 

I his makes the total of Mr Pearsons s contributions to 
t illeges 800 oooi Mr Henry Phipps bo 000/ for the 
esiablishment in Philadelphia of The Henry Phipps Insli 
tute for the Study Treatment and Prevention of Tuber 
Lulosis Cornell College Iowa has added 'joo/ to its 
endowment funds A friend whose name is not yet made 
public gave 10 oool Mr Fred W Brown has given 2000/ 
Harvard University received 10 000/ by the will of Rebecca 
C Ames the income to be used for the support of poor 
students The University of Pennsylvania received gifts 
during the year to the value of 187 370/ Mr Robert F 
Woodward 10 oool to the Brooklyn Institute of Arts and 
Sciences The Duke de I oubat 20 000/ to Columbia 
L niversity for the establishment of a chair of American 
archsology Oberlin College has received an anonymous 
gift of 10 ooo2 from the same donor who recently gave 
10 oool By the will of the late Prof Waterhouse Washing 
ton University received 5000/ and Harvard University and 
Dartmouth College each 1000/ Mr S M Inman ^oool 
toward the proposed Presbyterian university to be erected in 
\tUnta Ga Cornell University has received an anonymous 
gift of 30 oool for the establishment of a pension fund Mr 
James B Colgate 20 oool to Colgate pniversity Hamil 
ton NY 10 which he had already given more than 
200 oool Mr Andrew Carnegie 20 oool to Western Re 
serve University for the establishment of a school for the 
training of librarians Columbia University received 2000/ 
for the establishment of a scholarship by the will of Mrs 
Banker It thus appears that in three months universities 
and colleges of the United States have owing to the liber 
ality of American citizens benefited to the extent of more 
than one and a quarter millions sterling 
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Journal of Boiany, March —Under Llmomum Mr E S 
Salmon discusses the varieties and synonyms which Hooker, 
In his Student's Flora ' places together under Slalics 
auTiculaEfolla — The fresh water alga reviewed by Messrs 
W West and G S West are mostly small Chlorophyces, 
and include five new species and a new genus Polychato 
phora — The notes on Myncacea contributed by Dr Randle 
were prompted by a rearrangement of the British Museum 
plants consequent upon Chevalier 1 recent revision of the 
group whereby certain forms are separated from Myrlca 
to form the new genefa Gale and Comptonla — The dlag 
noses presented by Mr Spencer Moore refer to new sym 
petalouB plants collected in the Coolgardie district of W 
Australia — ^The following short articles occur — Rubi of 
the Neighbourhood of London by Rev W M Rogers , 

Lepidium Smit/iii var by Mr F Townsend Possible 
Use of Essential Oils in Plant Life by Dr O Hendorsod 


SOCIETIES AND ACADEMIES 

London 

Royal Society March 5 — The Differenlisl Invariants of 
a Surface and their Geometric Significance By Prof 

Foraythi h R S 

The present memoir is devoted to the consideration of 
the differential invariants of a surface and these ire de 
fined as the functions of the fundamental magnitudes of 
the surface and of quantities connected with curves upon 
the surface which remain unchanged in value through all 
changes of the variables of position on it They belong 
to the general class of Lie s differential invariants and 
some sections of them were obtained about ten years 'igo 
by Prof Zorawski who for this purpose developed a 
method originally outlined by Lie Earlier they had 
formed the subject of investigations by a number ol 
geometers among whom Beltrami and Darboux should be 
mentioned 

Prof Zorawski 5 method Is used in this memoir In 
applying it a considerable simplification proves to be 
possible for it appears that at a certain stage in the solu 
tion of the partial different at equations characteristic of th 
invariance the equations which then remain unsolved can 
be transformed so that they become the partial differentidl 
equations of the system of concomitants of a set of simul 
taneous binary forms Ihe known results of the lattei 
theory can then be used to complete the solution 

The memoir consists of two parts In the first part the 
algebraic expressions of the invariants up to a certain order 
are explicitly obtained in the second their geometn 
significance is investigated 

An invariant which involves the fundamental quantities 
of a surface F F G L M N (these determine the surfait 
save as to position and orientation in space) and their 
derivatives up to order n as well as the derivatives of 
functions 0, ip, of position on the surface up to order n+i 
may itself be said to be of order n Ihe invariants up to 
the second order Inclusive are obtained It appears that if 
two functions p nnd occur all the invariants that occur 
up to the second order can be expressed algebraically in 
terms of 29 algebraically independent invariants while if 
only a single function ^ occurs all the invariants that occur 
up to the second order can be expressed in terms of 20 
algebraically Independent invariants 

The significance of these respective aggregates of 29 and 
of 30 invariants is obtained in connection with curves 

^ = O. 1^ = 0, 

drawn upon the surface The Investigation reveals new 
relations among the intrinsic geometric properties of a curve 
upon a surface In particular up to the second order four 
such relations exist for a single cu#ve and their explicit 
expressions have been constructed 

March 12 — " On the Histology of Vredo dispersa 
Enkss and the ' Mycoplasm ’ Hypothesis ‘ By Prof H 
Marshall Ward, F R S 

The paper deals with a detailed study of the histological 
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features of the germination, infection and growth of the 
Tiycellum of the Uredo in the tissue of grasses. Primarily, 
the figures refer especially to the Uredo of Puccmia dxsp^rsa 
m the tissues of Bromus 3 ccafinu 5 , but comparisons are 
made with the behaviour pf this and other I'redlne ® — e g 
puccinxa glumarum and P gramtms — in ihe tissues of other 
g^rasscs and cereals 

The research, which has been carried on for more than a 
vear and a half, and has invoivcil the preparation and nin.ro- 
siopic examination of thousands of srLtions, is principally 
based on the application of improved hardening and staining 
methods to preparations from tube cultures of the grasses 
(oncerned, the leave^j of which w'ere infected at definite 
spots. These tube cultures were prepared according to the 
method previously described.* A.t definite intervals after 
sowing the spores — e g after one, two, to six and eight days 
- the infected areas were removed and pl.u'ed in hxing 
solutions, and the life-history of the fungus traced step by 
step, and controlled by reference to uninfected areas 
The full paper is illustrated by numerous figures, and deals 
with the beha\ lour of the nuilei, vmuoies, septa, branches, 
haustoria, and other details of the hyph^u up to the com- 
mencement of spore-formation. 

The relations of the hypha: and hausirma to Ihe cell- 
contents of the host are critically ex.imineil, and the cumu- 
lative evidence not only fads lo support Kriksson's ' Myc 11- 
plasm ” hypothesis, but is lompletely sober rsne of it, su far 
as histological facts arc concerned 

Eriksson’s hypothesis, which refers ihe epidemic out- 
breaks nf rust to the gudden transformation into the mvcclial 
form of a supposed infective substance, previously l.uent 
and invisible in the cytoplasm of the host, is shown to be 
untenable because the corpuscules spt^imux of this author 
are proved to be the cut-off haustoria of the fungus 

Eriksson supposes that these corpuscule^ (hauslnria) are 
formed by the hitherto latent germs in the host-cells, grow- 
ing up in the cells into veskles, winch then pierce ihu cell 
walls and give rise to hyphie in the intercellular spaces 
The present paper shows that Knks&on has entiiely re- 
versed the true order of events T he haustoria have been 
fornried by the hyph*r, and figures are given showing every 
viage in their development 'Ihe first haustonum may be 
formed by the infecting tube irnniedialelv after its penetra- 
tion through the stoma, and figures are given showing the 
remains of the germ-tube outside a stoma, the swelling of 
Its tip over the stoma into an appre ssoriiim, ihc passage 
through the stnmutal cavity, and Us development into a 
vesicular swelling whence the true infeLtion tube arises, 
which latter may at once put forth a haustonum In some 
cases all these latter phenomena are visible in one and the 
same preparation 

The author expresses his thanks lo Miss E Dale, of 
fiirton College, for valuable aid during the later stages of 
ihe work, in Ihe embedding and cutting of numerous 
sections- 

" The CEstrous Cycle and the Formation of the Corpus 
Euteum in the Sheep " 13 y Francis H A Marshall. 

Communicated by Prof J. C Ewart, F R S 

PhyBi»I Society, March 13 — Dr U. T. Gla«brook, 
f' R S , pBesidpnt, in the chair — A paper bj Dr Parr, on 
(he interpretation of Mdne seismograms, was read by Dr 
< hree. Prof. Milne and f 3 r. Omon have come to the con- 
clusion that the tilts represented by Ihe mnxiniuni displac^e- 
ment of the boom of a horizontal pendulum seismograph 
are too Large to he admissible as true tilts. 1 he author has 
investigated the motion of the boom analytically, and his 
results show (1) that the boom does not vibrate with its 
own natural pericid, but takes [he frequency of the disturbing 
force; (a) that the friction should be small compared with 
the difference of the squares of the frequencies ; and (3) that 
the phenomenon of beats may occur between the forced 
vibration and the free period of the boom The maximum 
amplitude of swing of the boom gives no information what- 
ever of the amplitude of the disturbing cause without also 
a knowledge of the periods of the forced and free vibrations, 
the author shows how to determine the amplitude of the 
Wave by observations on these quantities. The author has 

",P" Cultures of e Uredine, PnccMa titi/eria (Erikss ) " (Per. 

Pne , 1907, vol. Ulx. p. 461 I. I ^ 
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verified the results of his analysis by experiments with 
artificial waves of known periods produced by an apparatus 
described in the paper In conclusion, it appears (1) that 
strict attention should be paid to recording accurately the 
period of free vibration of the boom , (3) that the tape should 
be driven at such a speed as to enable the period of forced 
vibration in be determined; (3) that the effect of friction 
should be recorded — A potentiometer for thermocouple 
measurements was exhibited and described by Dr L»hfalclt. 
To make a satisfactory potentiometer for thermoeloc trie 
W'ork, it IS essential that it shall not introduce a high re- 
isistance in the circuit of the couple and galvanometer. 
Most of the potentioniPlers on the market, well enough for 
comparing voltaic cells, fail in this respect Dr Lehfeldt 
has therefore designed an instrument specially suited for 
thermocouple work — Dr J. A. Hapk«p exhibited and de- 
scribed a direct-reading potentiometer for ihermoeleclnc 
work The instrument represents a form which has been 
designed and made in the National Physical I-aboratory. 
Dr Marker has experienced similar dilliculties to Dr Eeh- 
feldl, and the instrument which he has designed is similar 
in many respects lo the one exhibited by him --A paper on 
the measurement of small resistances was read by Mr A 
Campbell. 1 he object of this paper is to give a brief 
account of a number of measurements of a set of low re- 
sistance sland.irds belonging lo the National Physical 
Laboratory J he tests were made partly with a view to 
comparing various methods of measurement 'Ihe re- 
sistances w^ere of manganin, and their nominal values were 
approMinately 01, 001, 0001 international ohms The 
following methods were employed —(1) Shunt potrntio- 
iiietej* , (2) Kelvin bridge, (j) two-step bridge, (4) differ- 
ential galvanometer, (5) Malthiessen':* and Hockin's method 
'Ihe last method was found to be much less accurate than 
the othei four Ihe results obtained from the other methods 
.ire Kibulaird in the pajier, and show very ^alisfuc tory agree- 
nienl - Dr R A Lohfeldt read a p.ipiT on n resistance 
I oinparator. Objecting to sliding-contacts on account of 
the thermnriectru effects they tend lo introduce, and uregu- 
P^^ltles slide-wires show when a good deal used, the .luthor 
has substituted for the slide-wire two coils of qq ohms each 
coimec ted by twenty coils of o i ohm eai h 'I'he latter are 
arranged circularly, so that n switch conneited to th'' 
galvanometer may be set on any one of the interveninfi, 
stud*i 'flip galvanoineter deflect 10ns are taken for the two 
positions nearest balance and interpolation to i/ioo calcu- 
lated. In this way an accuracy of one part in 100,000 is 
attainable, 'Ihe author thinks there is a gain of accuracy 
as well as of convenience in using the interpolation method 

Royal Aatronomical Society, March 13. —Prof H H. 
'Puj-ner, president, in the chair — The secretary read a letter 
from Mr S C Ohandler directing altefilion to a new 
term in the variation of latitude that had been discovered 
by Mr Kimuia, of the International Latitude .Station in 
Japan Mr Chandler had been unable to find any probable 
explanation for the term, and proposed that, for its investi- 
gation, a southern belt of latitude stations should be estab- 
lished, suggesting stations at Sydney, the Cape of Good 
Hope and Santiago de Chile — -Mr, N«wbll read a paper 
on observations made at Cambridge of the velocity in the 
line of sight of certain selected stars, his communication 
being the first instalment of a work undertaken m accord- 
ance with a scheme of cooperation — A paper bv Dr Max 
Wolf on three of Sir W Herschel’s observed nebulous 
regions in Orion was lead, illustrated by a photograph, in- 
cluding three of the regions described by Sir W Hcrschel 
as nebulous, but In which Dr Isaac Roberts’s photographs 
had ^own no nebulosity Dr. Wolf’s photographs, on the 
contrary, showed considerable nebulosities Or Roberts 
criticised Dr Wolf’s results, and read a communication of 
his t)wn on photographs of various nebula;, including ten 
which are new. — Mr. Whittaker gave an account of a com- 
munication from Prof Simon N«weemb on the desirability 
of a reinvestigation of the problems arising from the mean 
motion of the moon. Prof Newcomb called attention to 
the discrepancies between the predicted and observed places 
of the moon, and showed the comparative failure of attempts 
hitherto made to explain them He considered it necessary 
to reinvestigate the whole question ah tnitw, and suggested 
a thorough comparison of the tabular and observed places 
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of the moon, to be undertaken ^ a system of international 
cooperation The Astronomer Royal and others took part 
in the dierusslon on Prof. Newcomb's paper. — A series of 
photographs presented by the Yerkes Observatory was 
shown on the screen. The photographs were taken by Mr 
Cr, W. Rltoh«ifi those of the moon with the 4a-inch refractor 
and a colour acreen, and those of nebuls, &c , with the 
a^-lnch reflector.->A paper by Mr. Stanley William* was 
read on the short period variable star UY Cy^ni — Other 
papers were taken as read. 

Anthropolo^cal Iratliute, Match to. — Dr. J. G Garson 
In the chair, — (i) Skulls from the Daurs’ graves, Driffield, 
Yorkshire; (a) a method to facilitate the recof^nition of 
Serai's skull types, by Dr, William Wright. Dr 
Wright described tweniy-two skulls, fifteen being 
those of males and seven of females Nine of these 
he showed were dolichocephalic, five mesaticephalic, while 
he was in doubt as to the classification of the remaining 
eight, owing to their precarious state The cephalic index 
ranged from sixty-eight to seventy-nine, and the skulls 
evidently were those of a mixed race which was on the 
whole dolichocephalic According to Sergi's natural method 
ten of them belonged to the class ElUpsoides tsocampylos, 
seven to hobathys Stctilus, whilst the remainder were of 
ametopus, Ellipsoides depressus, and Paraliel- 
epipedoidcs types The graves were of the early Iron age, 
iron articles being found in them, and the burials being of 
the usual simple type. As to the origin of the people buried, 
Dr Wright suggested two hypotheses either they were the 
direct descendants of the dolichocephalic Neolithic British 
01 they were settlers from the Continent In support of 
the latter hypothesis, Dr Wnght pointed out that the 
settlement was very near the coast, and that there were 
two others close by, at Arras and Beverley It was clear, 
from Che absence of weapons and the presence of women 
and children in the interments, (hat the settlers were 
peaceful people. On the whole he was inclined to think 
that the people came from northern Europe and Scandi- 
navia, which at that period were peopled by a comparatively 
pure dolichocephalic race. In his second paper Dr. Wnght 
explained a method for facilitating the recognition of Sergi's 
skull types He said that he felt the great difficulty in 
Sergi’s system was the vague definition of the types To 
facilitate the recognition. Dr Wnght draws, on a photo- 
graph of the skull, a circle the radius of which Is half of 
the maximum diameter of the skull, when the different types 
are recognised throqgh different parts of the skull falling 
either within or without the circle This method further 
gives aid to the eye of the observer by providing a uniform 
curve with which to compare the anterior and posterior 
outlines of the cranium. Dr. Wnght Illustrated the system 
lantern slides showing tbs method as applied to the 
different aspects of the skull 

Royal Meteorological Bocieiy, Minh i8^CEipiainD 
Wilson-Barker, president, in the chair. — Mr C. V. Boya, 
F R S., gave a lecture on the transmission of sound 
through the atmosphere. He began by contrasting the 
apparent behaviour of waves of water, sound waves and 
light waves with respect to physical law, and sfiowed that 
these were merely an effect of the relative scale of the wave- 
length and the means of observation He pointed out the 
perfection of the behaviour of ripples and very small water 
waves. There la a difficulty in making experiments with 
sound with apparatus smaller than houses or hills, unless 
sound waves so short as to be Inaudible are employed. Mr. 
Boys showed the obedience of sound to the ordinary optical 
laws. Sound waves may, in special circumstances, be- 
come visible. means of lantern slides the lecturer 

showed that the air waves in bullet photographs are visible, 
and animatograph representations were given of the shadow 
of the sound of a great explosion, and dso of Prof. Wood’s 
photographs of the reflection of sound waves. Reference 
was made to Dr. Rapp's interference observations of sound 
waves produced by Instnimejits and by the voice The 
lecturer explained that light has, in a minor degree, the 
same kind of Imperfection so noticeable with sound, He 
concluded by referring to mirage and looming in optics, and 
stated that the corresponding phenomena in acoustics give 
rise to abnormal audibility of Sound. 
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PhiloBopblcal Society, Febiuarv 16.— Mr. Seward, vice- 
president, in the chair.— On the uynaraics of the eiectnc 
field, by Prof J. J ThomeoH, F.R S. It is shown that all 
the laws relating to the distribution of momentum^ in the 
field follow from the view that the lines of electric force 
carry along them a portion of the ether through which they 
pass, the mass of ether entangled with the tubes being per 
unit volume proportional to the electrostatic energy of the 
field m that unit volume ; the ether thus entangled can slide 
along the line of electric force, but as far as motion at right 
angles to the line is concerned, the entangled ether moves 
with the line of force, the momentum in the electric field 
is the momentum of the ether gripped by the lines^ of force. 

It was suggested that all mechanical momentum and not 
merely electrical momentum was really momentum of the 
ether , the molecules of matter containing a number of 
electrified bodies (“ corpuscles "), the lines of force starting 
from these corpuscles grip a certain amount of the ether 
and that the mass of the body is really the mass of the 
ether gripped by the lines of electric force starting from 
its corpuscles The potential energy of the field is on this 
view the kinetic energy of the turbulently moving ether im- 
prisoned by the lines of force. — Rust-fungi and -the “ myco- 
plasm " hypothesis, by Prof H Marshall Wardi F.R S. 

'1 he author pave a brief account, illustrated with lantern 
slides and microscopic preparations, of that part of his re- 
searches into the histology of rust-fungi which bears upon 
the recent pronouncement of Eriksson, that certain cor- 
puscules sP^cidttx observable in the cells of the host-plant are 
the assumed mycoplasm " m the act of growing out to 
form the hyphE of the fungus The author’s preparation:^ 
show clearly that F.nksson’s corpuscules are true haustona, 
put forth by the hyphaj of the fungus into the cells of the 
host Every stage in thnr development is traced, and since 
the entering germ-tube, after swelling up as an infecting 
vesicle and tube in the stomatal cavity, is found to pur 
forth one of these haustona at a very earlv date, the re- 
versed order of the phenomena assumed by Eriksson cannot 
be accepted. — On radio-activity from snow, by Mr C T. R 
Wllaen, F.R S An experiment of the same nature hv 

those already made with freshly fallen ram and described 
before this Society {Ptoceedin^s, vols xi , p 428, and xii , 
p 17, 1902) was made with freshly fallen snow at Peebles 

on January 10, The snow was melted and 50 c c. of the 

water were evaporated to dryness in a porcelain basin. This 
was then inverted over the thin aluminium roof of thr- 
ionisation apparatus used as a detector of radio-activity 
(described in the first of the above-mentioned papers). The 
results give no indication of any difference in the intensity 
of the radio-activity obtained from equal weights of snow 
and rain — Note on the slipoenness of ice, by Mr. .b, 

Bklnner. The slipperiness of ice has been attributed to 
the presence of a layer of lubricating water under the body 
pressing on the ice The water is produced by the lowering 
of the freezing point where the pressure is experienced On 
this view the object glides on a liquid layer, and consequently 
viscous friction in water takes the place of the rubbing 
friction between the solids. Joly has shown by calculation 
that the weight of a man concentrated on the blade of a 
skate IS sufficient to lower the freezing point very consider- 
ably, and Reynolds, arguing from the difficulty of slipping 
on very cold ice, comes to the same conclusion. In the 
present paper it is pointed out that sliding on a liquid layer 
IS a condition under which cavitation will occur in the liquid, 
and that this will aid the slipping — On the rise of a 

spinning top. by Mr E G Qallop*~^n automorphic func- 
tions and the general theory of algebraic curves, by Mr. 
H W. Rlehmond. 

March z — Dr. Baker, president, in the chair — On 
the probable presence in the sun of the newly dis- 
covered gases of the earth's atmosphere, by Prof. 
Llvslnvi F.R . 5 Stassano recently pointed out that the 
chromospheric rays measured by Deslandres and Hale 

correspond closely with rays found to be emitted by the 
most volatile gases of our atmosphere, and of the 339 
chromospheric and coronal rays photographed by Hum- 
phreys during the total erlipse of May, 1901, aoo agree 

within one unit of wave-length with rays either of the more 
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volatile g'Bses or with raya of krypton xenon or argon 
Until more exact measures of the wave-Lengthb are to hand 
it IS not possible to prove coincidence I he author shows 
that theoretically there must be an interchange of atmo 
spheric gases between sun and planets that the inter- 
planetary space could nut be a vacuum but must contain 
many millions of molecules per cubic centimetre and that 
the interchange would not depend on the number of mole 
culcs which would chance to acquire velocity enough to 
carry them beyond the earths attraction but upon diffusion 
with only the average kinetic energy of the molecules which 
takes place with extreme rapidity when the free path is 
long — On a synthesis of carboxy-derivativrs of pyridine 
by Mr W J S«il| F R S and Mi t W Dootaon. — 
Fxpenments illustrating new reactions for the identification 
of urea and of primary amines by Mr II J H Pentoni 
r R S Ihese experiments illustrated the "cpplication of 
a certain new derivative of methyl furfural as a reagent for 
the Identification of certain organic nitrogen compounds — (i) 
A rapid method of estimating sugars (2) selection of seeds by 
chemical methods by Mr T B Wood and Mr H A Be^ry 
Attention was directed to the import ince of selecting for 
seed production mother plants of superior cheiiiical com 
position and to the great improvement bi ought about in 
sugar beet and in certain American wheals by the 
systematic application of such methods A description was 
givr n of the brst years work in alt mpting to apply 
chemical methods to the selection of niolher plants of the 
mangel swede and kohl rabi for growing s cd Methods 
of preparation of osones by Mr R S Morroll — Note on 
the stereochemistry of benzene by Mr 11 O Jonea and 
Mr J Kdwiay 1 he authors prepared the devlro camphor 
sulphonate (Reychler) and the dextro bronio-camphor 
sulphonate of i 3 4 methyl chloro amino hmzcm and ex 

dmined their rotatory powers after repealid recrystallisation 
from non hydrotylic solvents Roth sails were found to 
have values for their molecular rotatory power practically 
identical with those of salts of the respective acids with m 
active bases and the base recovered from (he salts was 
quite inactive Hence unless both sails are partially 
racemic the benzene compound is incapable of showing 
optical activity — A method of detecting nickel and cobalt 
In presence of each other by Mr h \V Dootvon [he 
method depends upon the difference in colour of ethereal 
solutions of the double thiocyanates of nickel or cobalt and 
potassium — On the Joule-Thomson effect by Mr P V 
Bavan — On a sensitive gold-leaf eleclromrtcr by Mr 
C 1 R Wilson, F R S The electrometer is sufficiently 
sensitive to give a defferitnn per volt of 180 scale divisions of 
the eye-piece micrometer of the reading microsiope Ihe in 
creased sensitiveness hns been secured without increasing 
the capacity of the instrument It is therefore specially 
suitable for the measurement of very small quantities of 
electricity — A new mineral from the Bmnenthal by Mr 
R H Bollyi This mineral belongs to the group of sulph 
arsenites of lead, and is closely allied tn rathite and baum 
hauerite 

Manchester 

Literary and Pbiloaophlcal Society, March 3 —Mr, 
Charles Bailey president in the chair — A paper entitled 

Further Investigation of the Detection and Approximate 
Estimation of Minute Quantities of Arsenic in Malt Beer 
and Foodstuffs '* was read by Mr W Thomoen, who 
pointed out that he had greatly improved the process which 
he had already published and that by this improved method 
he had been able to obtain a very distinct mirror of arsenic 
in beer, for instance when it existed to the extent of 
1/3000 part of a gram per gallon when working on 50 
c L , which IS equivalent to less than a sherry glassful of 
the beer This is equivalent to the detection of about one 
part In two hundred eighty millions of beer — Prof 
H B DImhi F R S exhibited an eleclrolytic Marsh appa 
ratus for the detection of arsenic which hod been approved 
by the (jovernment authorities, and he claimed that it was 
sufficiently delicate for the purpose m view — Mr Francis 
if OHM referred to the recent ok^ervations on the bending 
hf marble made by Prof See of Washington, and pointed 
out that similar phenomena have long been known Lah 
tern slides were shown of marble tombstones (particularly 
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that of Prof Black) In Edinburgh churchyards which have 
fallen to pieces in the course of sixty or seventy years the 
marble in each case having bent outwards 

Pahis 

Academy of Sclencce March 16 — M Albert Gaudry in 
the chair — On the solidification of lliionnc and on the* com 
bmation at —252° 4 of solid fluorine and liquid hydrogen, 
b} MM H MolaMfi and J Dewar (see p 497) —The 
Icirt 111 1 prftholni'ic'il state by MM Lh Bouenard and 
Balthaxard It has been shown that ihc cardiac area A, 
IS not sullicient to characterise the dimensions of the organ 
It IS necessary lo determine the ratio of this aica to a 
quantity which charai tc rises the indivulual rxiiiuntd the 
magnitude of the r ilio S/A where S 11 the albumin 
normally fixed in the tissue gives hgures whib ire com 
parable between thenisclves 1 his r ilio has bei n deter 
mined in seventy four cases and iht results obi lined are 
tabulated It was found that in certain pathobgiial st ites 
the heart may have its normal dimensions in i thers 
tuberculous cases being left out of (.1 nsideration the latio 
may be above the normal but niver below it — On bacilli 
form bovine p roplasmosis by M \ L«vsr«n On the 
effect of temperature on eleclrocapillary phenomena by M 
Gouy In general the niaximum height obseivcd decieases 
with a rise of temperature and for water and certain in 
organic salts the temperature coefficient is practically the 
same The coplhcient is smaller for the org inic subsLanctS 
examined On the present stile of the Soufri^re of Guade 
loupe by M A Laorolx Ihe vulcanic manifestations of 
Guideloupc have not changed their nature the present 
observations like all those which have been made since the 
last eruption m 1837 shows that the activity of the 
fumerollcs undergoes variations in intensity and also that 
they are not fixed in position On the existence of derived 
functions by M H Lob««gue — On geodesics of three 
dimensions by M A BoulAngar — On the theory of the 
tempering of steel by M Andr^ Le Ohatallsr — Propaga- 
tion in conducting miklia by M Marcel Briliouin — On the 
dieltctriL cohesion of mixture of gases by M Bouty The 
critical field for a gaseous mixture is intermediate between 
chat of cither of the constituent gases and for leases which 
dck not act chemically on each other the critical field is 
exactly the mean of the critical fields of the two gases con 
sidcred separately at the pressure of the mixture — On the 
production of induced radio activity by ai timum by M A 
Oabl«rne. The experiments with actinium described 
show that there exists a new radiation tharactensed 
essentially by the property of rendering radio aitive in a 
ti mporary manner the bodies which it strikes — On the 
heat given off spontaneously bv ridmni salts by MM P 
Ourle and A L&berd* (see p 41)1) —On the combination 
of plumbic acid with orgunii. acids by M Albert Oolaon. 
ihc author has prepared lead tetra acetate tetrapropionate 
and tetrabutyrate by the action of red lead on the correspond- 
ing acids — On the heat of transformation of yellow into red 
phosphorus by M H Qlran. Ihe value lurrenlly held for 
this transformation 19 2 calories too great The applica- 
tion of the CInpyron formula gives a much lower result, 
about 4 calories and this has been confirmed experimentally 
in two ways by the combustion of the two varieties of 
phosphorus in the BertheJot bomb and by the action of 
bromine — On coUargoi by M H Haitrlot An examin- 
ation of the substance sold commercially as cullargol showed 
that it contained 8^ per cent of metallic silver traces of 
ammonia and nitnt acid together with an albuminoid 
material From the rea< lions of thi', substance the con- 
clusion Is drawn thit roll irgni is the soluble salt of an acid, 
collargotic acid which is sufficiently strong to displace 
carbonic acid from carbonates Ihe fact that silver or 
rather a deposit containing sil\er is deposited during 
electrolysis at the positive pole is in accordance with this 
view — The action of hot metals on the fatty acids by M Al 
HBbert. The fatty acids by the action of the more 
oxidisable metals at a high temperature are first trans 
formed into ketones which are then decomposed giving 
rise chiefly to carbonic acid hydrogen and cthylenic hydro 
carbons — fhe properties of a solution of sodium sulphate 
by MM C Marl* and K MmrquI*. In order to determine 
whether hydrated sodium sulphate undergoes dehydration 
la solution on warming measurements were made of the 
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solubility of sodium chloride “in the sotu^on af 
temperatures The solubility cUtVe Was continuous, ^ei|po 
the authors conclude that there IS no reason to stmpq^ 
the hydrated salt eusts as such in solution — On a fi€w 
methc^ of preparation 0/ ammonium chloroplumbate by 
MM A And P Trawlta Lead chlotide i# 

treated with hydrochloric acid and the calculated quantity 
of ammonium persulphate The transformation is very 
rapid 135 grams of lead chloride being converted Into th^ 
chloroplumbatA in two hours — Diaminoethylenic compoundf 
of cadmium by M Ph BArblar — On some new denvativei 
of acylcyanacetic esters bv M Ch Schmitt —The methyl- 
ation and condensation of ethyl glutaconate by M E E 
•isicc — On tetraphenylbutanediol and its products of de- 
hydration by M Amand VBiaur This substance is obtained 
by the action of phenyl magnesium bromide upon ethyl 
succinate — On the distribution in the organism and the 
elimination of arsenic given medicinally In the form of 
sodium methylarsenale by M A Mounyrat 1 he arsenic 
given as sodium methylarsenate has no tendency to accumu- 
late in the organs and whatever may be the dose absorbed, 
pnly a very minute quantity is retained this being com- 
pletely eliminated about the thirtieth day after the ingestion. 
— On the transformations and the epithelial growths which 

R revoke mechanical lesions of the subcutaneous tissues by 
I Ed n^tTar^r — The Pteraspis in the Ardennes by M 
I ouis Dollo — The reflex augmentation of the biliary secre 
tion by the introduction of acid into the duodeno jejunum 
by M C Piaig — On the signification of the Cenomanian 
layer and the fauna of the Maine du Saint I aurent ne'ir 
\ aches (Basses Alpesj) by M Charles Jacob — On the 
anomalies of gravity m certain unstable regions by M h 
de Montessus do BaHoro — The action of zinc on the 
microbes of water by M F Dlonort. — Lesjpns of the 
nervous system of the newly born whose mothers are dis 
eased the mechanism and its consequences by MM A 
Charrin and A L#rl — Regulating apparatus for the rircu 
lation of the blood of the newly born animal by M I douard 
Wby«r — On the diminution of the intensity of the solar 
radiation by M Henri Dufour A comparison of the solar 
observations made with the Crova actinomeler durtrif^ the 
first three months of the present year with the results of 
preceding years shows a distinct falling off in the radialion 
Thus It would appear that there is present in (he atmo 
sphere a special absorbent for solar radiation which did pot 
exist in the six preceding years and it is suggested that 
this may be fine dust from the recent volcanic eruptions 
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THE NEW ENCYCLOPEDIA, 

Encyclopaedia Britannica. Vol. xxx. New Volumes. 
Vol vi K — Mor (London ■ The Times Office, 1902.) 

A S with its predecessors, the articles of scientific 
Interest in this volume are very numerous and 
varied The brief but effective biog^raphies of Kelvin, 
Lang^ley, Lister and Mendeldeff su^gfest the width 
of horizon that belonf^s to the work, as regarded from 
the scientific standpoint The subjects and authors 
have been chosen with the same discrimination which 
established the reputation of the original ninth edition; 
every important article displays the careful workman- 
ship of a special expert In this particular volume, 
perhaps by alphabetic accident, all shades of gradation 
of scientific treatment are exhibited, from established 
metaphysics by Prof Case, through a short article by 
Boltzmann on models with a tendency towards meta- 
physical considerations, to the technical treatment of 
such subjects as lighthovuses, by Mr W. T Douglass; 
machine guns, by Major Barlow, military kites, by 
Major Baden-Powell ; lead, by Mr H O Hofman; 
mercury, by Mr S. B Christy, and mining, by Prof 
C. le Neve Foster, Of the facilities which the pub- 
lishers have afforded for taking advantage of most 
recent information, the inclusion of a brief account of 
the eruptions of 1902 under Martinique is sufficient 
evidence, 

The authorship of the articles, in accordance with 
the traditions of the “Encyclopedia,” is made con- 
spicuous by the system of veiled anonymity which 
consists in putting initials at the end of the article, and 
thereby setting the reader a little sum in guess work 
with the assistance of a list of authors of the chief 
articles at the beginning, and a key to the system of 
initials at the end The delicate challenge which this 
ingenious system offers is one which no self-respecting 
reader can resist. 

We may turn first to the articles which illustrate 
recent progress in the department of physics and 
physical chemistry. An article on light, by Dr C. G. 
,Knott, supplements articles in the original volumes, 
&nd deals with phoiometry and refraction, as well 
as magnetic rotation, a subject which is subse- 
quently treated in a special article ort magneto- 
optics appearing over the suggestive initials of 
J. J. T A brief but very luminous article on lubrica- 
tion and its relation to viscosity and Tower's experi- 
ments is from the pen of Prof. Osborne Reynolds. 
Metallography and metallurgy, by the late Sir W. C. 
Roberts-Austen, give an indication of the wide field of 
research that is opening <j£it in that direction, while 
Prof, Dewar gives an account of another subject of 
absorbing interest under the paradoxical heading of 
liquid gases, in which the genera] subject of low tem- 
perature research ia treated from the point of view of 
most ample scientific experience. Mr Marconi’s namd 
does not appear in the type of the hdbding of an article, 
but a concise and effective article by Prof. Fleming on 
** measuring Instruments-^electnc ” makes one foel 
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that perhaps the omission of the subject only arises 
from the fact that it may be more effectively treated 
under a later letter of the alphabet The Immense 
developments of electromagnetics, nominally of magnet- 
ism, since Prof. ChrystaPs article was written have 
afforded Dr. Shelford Bidwell an opportunity of which 
he has availed himself with conspicuous success. 

A special welcome should be given to Prof Henrici's 
article on mathematical instruments It is a subject 
which, in a way, is everybody’s business, and perhaps 
on that account is not generally treated in mathematical 
or physical text-books, It is one of the advantages 
of an encyclopedia that information upon such a 
subject can be put satisfactorily before a reader in a 
short article by an acknowledged expert 

Turning to the subjects included under cosmical and 
terrestrial physics, we may notice m passing an article 
on maps, by Mr, Ravenstein, which includes some 
interesting historical particulars, and one on lim- 
nology, by Dr. H R. Mill Prof. Simon New- 
comb deals briefly with the work of Profs Hill and 
E W. Brown in an article on the moon. But the two 
chief articles in this division of the sciences are that 
on terrestrial magnetism, by Dr Chree, and that on 
meteorology, by Prof. Cleveland Abb^. Dr. Chree 
gives a careful and concise account of recent work on 
terrestrial magnetism, including the systematic classifi- 
cation and representation of the variations shown by 
self-recording instruments, and the generalisations ar- 
rived at regarding them. He deals also with recent 
magnetic surveys and the identification of localities of 
special disturbance, and finally he treats of the evalua- 
tion of the Gaussian constants and other representations 
of the general magnetic conditions of the earth 
The article on meteorology, by Prof. C. Abb6, is 
specially interesting, as it starts de novo, without re- 
ference to the original article in the ninth edition, and 
in thirty-two pages gives a general conspectus of the 
subject. We may be permitted to consider this article 
somewhat more in detail later on. 

The biological articles include MoUusca, by Mr. Pel- 
seneer, Mammalia, by Mr. Lydekkcr ; Malacostrata, by 
Mr. Stebbing; and a short unsigned article on malaria, 
a subject to which one naturally turns with interest in 
view of recent developments. The present position of 
the science of medicine is entrusted to the competent 
hands of Prof Clifford Allbutt 
Returning to Prof. Cleveland Abba’s article on 
meteorology, its main headings are (i) fundamental 
physical data ; (2) apparatus and methods ; (3) clima- 
tology, (4) physicflt and theoretical meteorology, with 
an unnumbered addendum on meteorological organisa- 
tions. The work is what may be expected from’ a 
learned and experienced worker in meteorology, 
although the task of making a rapid survey of the 
whole range of a very wide subject in a comparatively 
dhort article is evidently a difficult one; the difficulty 
lies partly in the selection of the class of readers to 
whom the remarks may be supfiosed to be addiessed. 
In l^is case the article will certainly be read by meteor- 
ologists with great interest and with the wish to go 
irUg further details which any brief survey ought to 
stimulate To cite an instance of what may be re- 
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garded as rather exaggerated compression, we may 
quote a sentence that disposes of the performance of 
the Campbell-Stokes sunshine recorder, in common Use 
in this country : — 

" A sheet of pasteboard or a block of wood at the 
rear receives the record, and the extent of the charring 
gives a crude measure of the percentage of full or 
strong sunshine.'’ 

Without further details one cannot help feeling that 
if the crudeness were entirely in the record, it would 
never have attached to it the name of the great philo- 
sopher about whose work the word *' fastidious "seems, 
if anything, more appropriate than *' crude." Again, 
the system of photographic recording adopted in this 
country for the barometer and thermometer is dis- 
missed in an equally curt manner as not being " quite 
adequate to present needs it is difficult to see how ; 
the " needs " have changed since 1867, when the ) 
aspirations of meteorologists were described in words 
which might be adopted without change to-day. 

A similar brevity runs through the whole article 
Take, for example, an account of cirrus clouds : — 

" They may be formed by mixture or even sometimes 
by mere contact and the conduction of their own heat 
to neighbouring cold air More frequently they must 
be due to cooling of moist streaks in the atmosphere 
by expansion and radiation." 

If one only really knew whether this is true or not, 
what should we not know about meteorology’ It may 
be remarked, by the way, that in dealing with the 
thermal expansion of gases, there is a superfluity of 
zeros which would alter the whole face of nature if 
they could not be satisfactorily accounted for by the 
usual vagaries of the printer 

The article may be described without much exagger- 
ation as a view of the present state of mcteorology 'as 
seen from Washington. It is a great advantage to 
have a compendious view of so wide a subject from 
that most active centre, and from so competent a pen 
as Prof, Abba’s. No one need complain because the 
treatment is necessarily somewhat eclectic. 

The section on climatology is devoted mainJy to rain- 
fall and the generalisations based on rainfall data from 
all parts of the world. The section on physical and 
theoretical meteorology is an especially valuable sum- 
mary, including the most modern developments of the 
application of dynamical, thermodynamical and elec- 
trical theory. The final section, on meteorological 
organisations, leads, as all such considerations must 
lead, to the expression of the need for meteorological 
laboratories in important universities, following in 
this respect the analogy of the sister science of astro- 
nomy. 

The reader with scientific tastes is not recommended 
to follow the reviewer in a rapid survey of the subjects 
of scientific interest in this volume. If he does so, he 
can hardly fail to be reminded of those public occasions 
on which it is felt necessary to give to as many dis- 
tinguished persons as passible an opportunity, however 
short, of saying a few words, vhien the ingenuous 
reader feels a little At a loss to know why a particular 
title is selected as the subject of an article in an encyclo- 
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p^ia, the initials at the end may be relied upon to 
suggest a sufficient reason. 

The tendency to represent authors is, perhaps, more 
conspicuous in this volume than in the ninth edition. 
An inquisitive person might even find himself wonder- 
ing whether the term Britannica does not require some 
adjustment. 


THE GEOLOGY OF CENTRAL BORNEO 
Geological Explorations in Central Borneo (1893-94). 
By Dr, G. A. F. Molengraaff. English Revised 
Edition, with an Appendix on Fossil Radiolaria of 
Central Borneo by Dr. G. J Hinde Pp xx + 530 
+ 56; with 89 illustrations in the text, 56 plates, 3 
maps, and a folio atlas of 22 geological maps. 
(Leyden: E. J. Brill; Amsterdam, tl. Gerlings ; 
Sold in London by Kcgan Paul, Trench, Triibner and 
Co , Ltd , 1902 ) Price 2I 12s. 6 d. net 

T he Dutch edition of this work appeared in 1899, 
and Dr. Hinde 's appendix, then issued in English, 
is now transferred, with its separate pagination, to 
the translation of the complete work. The Borneo 
Expedition, of which Dr. MolengraalT was the geo- 
logical member, was organised by Mr. S W. Tromp, 
Resident of West Borneo, in connection with the 
Society for the Promotion of the Scientific Exploration 
of the Dutch Colonics, The observations were made 
some ten years ago, and the author has not included 
references to the work of others, published since the 
completion of the Dutch edition, We are in posses- 
sion, however, of the summary of the geology of Borneo 
drawn up by Dr. E Suess in 1901 (" Das Antlitz der 
Erde, " 3ter. Band, pp 308-319), and many readers 
have already turned to that summary for an exposi- 
tion of the work of Molengraafl Dr Posewitz, about 
1890, brought together, after three years* residence in 
the island, the facts then known about the geology and 
mineralogy of Borneo ("Borneo"; translated by Hatch, 
1892), and his geological skctch-map was intended to 
show how large a part of the country had already been 
examined in a preliminary kind of way. Dr Molcn- 
graaff, in his atlas, provides only one geological map, 
dealing with the parts of Central and South Borneo 
known to him ; an enlarged map of a portion of this 
area follows, and the other maps prudently record the 
observations actually made on the banks of the rivers, 
which provide practically the only routes for travellers 
in the country Some generalised sections and pano- 
ramic landscapes follow, the latter proving that wide 
views are obtainable when observers climb above the 
forest-zone The fine illustrations and plates in the 
volume of text reveal, moreover, many (eatures of crag 
and mountain that will be new to those who think of 
Borneo as clothed with vegetation, amid which the 
rivers wander in equatorial shade. 

The province of West Borneo, with which the author 
mainly deals, is practically the basin of the Kapoewas 
(the River Kapuas of Posewitz). By following it east- 
ward, across a wooded region, where the projections 
of antique Borneo rise like islands above the vast allu- 
vium, the traveller reaches Sin tang, 2600 km, in a 
straigl^t line from the coast. Here Dr, Molengraaff 's 
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serious work began. He starts at once (p. 19) with 
the interesting' obBcrvntion that Ihe coarse auriferous 
gravels near Sintang show that the carrying power 
of the rivers was formerly greater , and the explanation 
is found in the greater height of the ranges of the 
interior in late Cainozoic times The author returns 
to these deposits in his valuable geological summary 
(pp, 453-9), where he states his conclusion that Borneo 
has undergone continuous degradation, through atmo- 
spheric action, in the Quaternary era The products 
of decay have encroached on what was in earlier times 
a shallow sea, broadening the land, and connecting 
island after island with the central mass by new deposits 
of alluvium At the same time, the alluvium has 
accumulated on the decaying ranges, burying their 
lower slopes m material which they themselves sup- 
plied In opposition to the elevation- theory' of Pose- 
witz, Molengraaff sees in the growth of the river- 
deposits the real cause of the post-Diocene extension 
of Borneo 

From Semiinii, higher up the Kapoewas, the author 
diverged through the thick forest, up a side-stream to 
Mount Kenepai This is a steep mass 1136 m above 
the sea, carved out of granite injected by andesite, the 
granite (p 432) being of post-Jurassic age Still more 
interesting igneous features are seen m the next range 
visited, on the Maiidai River, where huge hon/ontal 
beds of volcanic tuff give rise to ** table-mountains ” 
bounded by vertical rock-walls Molengraaff (p 65) 
names this range the Muller Mountains, after the mur- 
dered explorer Georg Muller, who is believed to have 
penetrated the area The volcanic action that here 
poured out rhyolite and andesite and abundant tuffs 
along an cast-and-west line in Central Borneo was 
probably post-Cretari*ous (p. 441), and may have con- 
tinued throughout Cainozoic times The range is now 
known to extend over at least 280 km , and has doubt- 
less (p 445) an important relation to the post-Crctaccous 
movements of the land Have we here, indeed, un- 
expectedly revealed by^ Molengraaff, one of those 
volcanic chains that accompany the Eurasian ** Alpine 
system of folding^ The author shows how the Muller 
Mountains have been piled on sunken land (p 445), 
which has been lowered by east-and-wost faults from 
the south Hank of the Upper Kapoewas range This 
old range, the slates of which are possibly of Palaozon. 
age, was at one time covered by Jurassic rocks, the age 
of the latter being determined by Dr Hinde's observa- 
tions on the radiolaria These rocks, now preserved by 
the downward faulting in the lake-district north of 
Semitau (pp. 123 and 414), are grouped by Molengraaff 
as the " Danau formation ” The faulting has affected 
the *' Eogene " sandstone strata, which once spread 
across the folded Cretaceous and Danau systems, and 
terminated somewhere ^pn the flanks of the Upper 
Kapoewas chain The plain of the Upper Kapoewas 
River was thus determined by the downthrow of the 
Danau beds in Middle Cainozoic times, whereby the ' 
chain of mountains to the north was more than ever em- 
phasised. While intrusions of granite had already (p. 449) 
accompanied the post- Jurassic ^nd pre-Eocene move- 
mentSi the volcanic line of the MUiler Mountains made 
its appearance along ode of the Middle Cainozoic faults ^ 
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In the eyes of Suess (“ Antlitz,” Dd. in , pp. 312, 315, 
and Tafel xi.), the Upper Kapoewas range forms part 
of a great bow extending southward from the Philip- 
pines, and the volcanoes have arisen on the faulted 
outer side 

The association of radiolari.in cherts with diabase 
and diabase-luff, as described so often by the author, 
seems almost inevitable, although the beds in Borneo 
are of Jurassic or early Cri'trU'cous age Mr J J H. 
Tcall has discussed this jihenomenon ; and it seems 
independent of geological age One is reminded of 
Anglesey, where Mr. Greenly (Quart Joiirn Geol. Soc , 
1902, p 433) has been led to consider the cherts as of 
Organic origin, on account of their association with 
“ pillowy diabase " — so firmly has the connection of 
these tw'o types of rock, however improbable at first 
sight, become established in recent years as an artule 
of geological belief 

We must merely mention the interesting ascent of 
Mount Kelam, .1 strangely smooth boss of pre-Creta- 
tcous microgranitic rock, the surface of which (p. 138) 
peels off like the layers of an onion, as in the instances 
studied by Branner in Brazil It soon becomes clear to 
the reader that Central Borneo is rich in a variety 
of mountain-forms While Dr Molengraaff's land- 
scapes will interest the geographer and the artist, other 
illustrations are of (‘thnographical value The chapter 
on river-curves (p 473) introduces a new term, 
“ piiitas,” the Dyak name for a natural short-cut 
formed across the loop of a meandering stream Un- 
fortunately it has no convenient European plural, or 
it might be of much service in geography 

Dr. Hinde’s important appendix is already known 
to paleontologists The English in the translated 
part of the volume is, as a whole, clear and carefully 
printed The two misprints in the title of plate lii 
should, however, h.ivc been avoided, but are more than 
balanced by the action of the English binders, who 
have curtai[cd the auihor’s name on the exterior, of 
both the volumes. Dr. Molengr.iaff has added so much 
to our knowledge of a difficult country, especially in 
regard to its tectonic history, that we trust that political 
disturbances have not removed him permanently from 
another field of observation, where his work was 
only just begun Grenville A. J. Cole. 

PROCEEDINGS OF THE GERMAN 
Z 001 . 0 GICAL SOCIETY, 

V erhandluni'en der deutschen zoologischen GeselU 
schaft, xn. Versammlung, Giessen, 190a Pp. 
iv + 221, (Leipzig: Engelmann, 1902 ) 

T he German Zoological Society consists of about 
240 experts, who meet in variable numbers for 
two or three days annually in some happily chosen 
hospitable spot, where they hold high discourse There 
were only about sixty members present at last 
summer's (twelfth) meeting in Giessen, but the Society, 
if not large in numbers, is strong in quality. It is 
not pecuniarily rich, for it has backed out of more 
than an honorary responsibility with regard to one of 
Hs offspring — an expensive child—" Das Tierreich," 
which the Berlin Academy of Science will henceforth 
solely foster, but It is rich in enthusiasm, as we infer 
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from the proposal to segregate into entomological, 
ornithological and other sections Long may it live 
and thrive and continue to publish its interesting 
proceedings, which we have just been en)oying Th^ 
volume ably edited by Prof Korschelt contains a 
general introductory address by Prof Chun, a wel- 
come from Prof Hansen, as rector of the University i 
cf Giessen » a short reminiscence by Prof Spengel of 
the zoologists who have taught and wrought at 
<jiessen e g Leuckart Schneider and Ludwig, and 
about sixteen papers most of which impress us with 
itheir general interest their lucidity and their brevity 
We may arrange the papers in groups — (i) (Eco- 
l,ogtcal — Prof A Brauer gives an account of the so- 
called ** telescopic ' eyes of some deep-sea fishes from 
the Valdivta collection Phese eyes tend to be tubular 
with wide pupil reduced ins and very convex cornea 
They show a dimorphic retma the main part at the back 
of the eye being very different from the accessory part 
C' Nebenrctim ’) which is usually medio-dorsal near 
•the lens and perhaps adapted for the perception of 
more distant objects Drauer notes that the adapta- 
itions of the eye in these deep sei fishes are all of the 
plus and minus order , the eye is a very conservative 
organ as regards essential architecture Prof J 
Vosseler gives an account of the protective adapta- 
Ttions of North African Orthoptera paying particular 
attention to the odoriferous vesicle berieath the pro- 
notumof CEdaleus ntgrofasetaius and (E senegalensis 
and to the blood-spraying apparatus between coxa and 
trochanter on the legs of the Hetrodid Eugaster 
£uyofii Dr L Reh discusses the importance of zoo- 
Jogical study in regard to plant-protection In a pro- 
foundly interesting paper, E Wasmann describes the 
various adaptations (mimetic, symphilous, &c ) of the 
Staphylinid guests of Dorylme ants, the striking con- 
vergence between some Neotropical and some Ethi- 
opian myrmecophils the particular case of Mimeciton 
to which he awards as he well may, “ the palm of 
mimicry," and the very suggestive occurrence of what 
he calls exaggerated mimicry In another paper, the 
same author shows that the habit of reanng larvs of 
Lomechusids (especially of Lomechusa strumosa) la 
responsible for bringing about that strange pheno- 
menon of inhibited female development (the thorax of a 
female combined with the abdomen and size of a 
worker) called pseudo gyny 
(a) Morphological — Prof C Chun has traced the 
development of the chromatophore of the octopus 
Bolita^na from a small mononucleate cell through 
ctages With 2, 4, 8, 16, 3a nuclei There is a large 
peculiar nucleus in the centre of the pigmented mass, 
the other smaller nuclei lie peripherally at the bases of 
the contractile processes The accompanying figures 
are very striking Prof F Vosseler finds that an 
intestinal viUus may have a slit-like apical aperture, 
and sometimes a more lateral one in addition The 
stroma qI the apical region is sometimes cleanly re- 
tracted from the enveloping epithelium, so that a cap- 
shaped space Is left with some dihns and leucocytes 
Prof R Hesse shows that the truly optic, rod-possess- 
ing cells of the Gasteropod retina may be with or with- 
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out pigment, sometimes the optic cells are pigmented 
while the indifferent cells are pigmented, sometimes 
the converse occurs, and in the " Neben retina " of 
Limax there is no pigment at all Grafin M von 
Linden describes in the pupa of Fapilto podahnus fine 
projecting hairs, connected through the chitinous 
sheath with nerve terminations lying outside the epi- 
thelium of the body, which again are connected with 
sub-epithelial nerve strands 

Dr B WandoHeck figures the two-jointed styles of 
the female of Lagria htrta thus answering Verhoeff's 
objection that styles cannot be truly appendicular be- 
cause always unjointcd Prof C 5 Klunzinger 
describes Ptychodera erythraea Spengel, an interest- 
ing Enteropneust from the Red Sea with very large 
genital flanges (FlUgel) Dr J Meisenheimcr notes 
the resemblances between the early development of 
Ammothea echinata and that of many Entomostraca 
and also the resemblances between the " protonym- 
phon " larva and the nauplius He concludes that the 
relationship between Pantopoda and Crustacea is much 
closer than Dohrn would admit Dr F Schmitt de- 
scribes the gastrulation of double embryonic pnmordia 
in the blastoderm of the trout and shows that the 
duplicity cannot be interpreted on the concrescence 
theory without accessory hypotheses 

(3) Physiological — Dr H Jordan’s experiments on 
Astacus confirm the conclusion that the mjd-gut gland 
besides secreting digestive jutces has a very important 
absorptive function It is physiologically as well as 
embryologically just an evagination of the mid gut 

(4) jEUological — Prof W J Palack^ revolts from 

the zoogeographical regions of Sclater and Wallace 
and maintains that the useful task now is to take class 
by class and to correlate present distribution with all 
that geology has to tell us of the past Prof H 
Simroth has a remarkable paper in which he applies 
the " pendulation theory " to the problems of bio 
geography In another paper Simroth excels himself 
in bold speculation but we are quite unable to follow 
his elliptical argument which as might have been 
expected from the ingenious author of " Die Entste- 
hung der Landtiere ' is a glorification of the evolu- 
tionary advantages of terra firma He seeks to show 
that everything worth having eg a head and a 
vertebrated body, and striped muscles and sexual re- 
production must have been evolved on land He 
seems to derive the Sponges from terncolous Acoela 
and these form Infusorians and so on until we land m 
Probactena and the organic matter which preceded 
life It reads like a recrudescence of " Naturphilo- 
sophie ” J Arthur Thomson 


ANCIENT AND MODERN ENGINEERING 
Ancient and Modem Engineering and the Isthmian 
Canal By Prof William H Burr Pp xv + 473 
(New York John Wiley and Sons, London Chap- 
man and Hall, Ltd , 1902 ) Price 14J 6d neL 
"'PHIS is an English edition of a book published in 
-L America, and contains the outcome of six lectures 
delivered at the Cooper Union in New York, under the 
auspices of Columbia University The Rrst part deals 
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with ancient civil engineering' works, and the remain- 
ing parts relate to bridge construction, waterworks for 
cities and towns, railroad engineering, and the Nicar- 
agua and Panama routes for a ship canal. In the parts 
relating to modern engineering, the practice and ex- 
amples described are those followed in America, there- 
fore for English engineers Prof. Vernon Harcourt’s 
book on Civil Engineering as Applied in Construc- 
tion,” recently reviewed in Nature, which includes the 
subjects dealt with in the book now under notice, would 
be found of more service 

The first part, relating to ancient civil engin- 
eering, contains a great deal of interesting inform- 
ation, but not of a specially original character 
The author points out that the science and pro- 
fession of engineering dates from very early times, 
and that many large works that would reflect credit 
on engineers of the present day were executed in the 
very dawn of history. The anciently populous country 
at the head of the Persian Gulf was irrigated and made 
prosperous by a complete system of canals and irriga- 
tion works carried out m the remote past, and traces 
of hydraulic works, including dams and regulating 
appliances, are to be found spread over a large terri- 
tory in the vicinity of Babylon From the remains 
stiK existing, it is calculated that some of these canals 
must have been from 25 to 30 feet in depth. It is re- 
corded that Alexander the Great, when marching 
through the Assyrian country, found the River Tigris 
obstructed by masonry dams constructed for irriga- 
tion purposes, The present Suez Canal was preceded 
between 3000 and 4000 years ago by a channel cut to 
connect the Red Sea and the Nile. The extensive 
hydraulic works for regulating the supply of water 
from the Nile, some of which were carried out seventy 
centuries ago, involved engineering work of such 
magnitude as almost to put the great dam at Assuan 
recently constructed in the shade. 

The immense blocks of stone used m the construction 
of the pyramids and temples and for obelisks show that 
a knowledge of mechanics must have been well devel- 
oped in very early times. The remains of many of the 
ancient buildings alTord evidence that boih round and 
pointed arches were made use of. Later on the Romans 
excelled as engineers, whether as bridge builders, road 
makers, or in works required for sanitation. The 
Appian Way, constructed more than two thousand years 
ago, is only one example of the roads constructed by 
the Romans, both in Italy and in the lands they con- 
quered, the remains of many of which are to be found at 
the present day. This road was 350 miles long, and 
formed a perfect highway between Rome and Brun- 
dusium. Water supply was another matter in which 
the Roman engineers excelled, some of the aqueducts 
along which the water was conveyed for the supply of 
their towns extending td^a length of from 40 to 60 
miles. The streets of Rome were provided with a 
complete system of sewers, and building laws were 
enacted for regulating the thickness of the walls and 
height of buildings, and the quality of the materials of 
which they were composed The harbours at Ostia 
and those at Tyre and Sidon tesfffy to the knowl^ge 
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of the ancients in this department of engineering, and 
there are bridges still m existence the foundations of 
which were laid two thousand years ago. 

With regard to the two Isthmian canals, the author 
514ms up their respective capabilities as follows. He 
considers both routes feasible and practicable; that 
neither route has any commercial advantage over the 
other; the harbour features may be made adequate for 
either canal ; the time that will be required for comple- 
tion is about the same m either case; the control of 
the water supply will be simpler in the case of Panama ; 
the relative seismic conditions in neither case are 
of sufficient gravity to cause anxiety; the question of 
cost is in favour of Panama 


QVR BOOK SHELF, 

An Account of the Indian Tttaxonta, collected hy the 
Royal Indian Marine Survey Ship ” Investigator." 
By Franz Eilhard Schulze The German Original 
translated into English by R. von Lendenfeld. 
(Calcutta : By Order of the Trustees of the Indiar» 
Museum, 1902.) 

This admirable report, the latest of the Investigator 
series, deals with 120 examples of Triaxonid Sponges 
dredged between the years 1885-1890, and it is in 
reality a revised edition of three memoirs contributed 
by Prof. Schulze during the years 1894-1900 to the 
Abhandl. Kais. Preuss. Akad., now put into form for 
translation into English, as modified in respect to im- 
portant redeterminations arrived at in the study of 
the Albatross collection, and under the influence of 
contemporary research. 

A main distinction is drawn between the Amphidisco- 
phora and the Hexasterophora, the former embracing 
a description of the Hyalonematids (four genera, fif- 
teen species described), the latter of the Euplectellidas 
(five genera, eight species), Kossellids (three genera, 
three species), Farrcid® (one genus, one species), and 
Melittiomdffi (one genus, three species). Then follow 
three tables, of which the first gives a list of the 
Indoceanic Tnaxoma known independently of the 
Investigator, the second a list of the Investigator series, 
of which there were thirty-one species, eight of them 
from depths exceeding 1500 fathoms, the third a 
full classification of the known forms, with stations 
and localities, twenty-four genera and fifty-four 
species in all, including records of genera and species 
of the Asconematids, Euretlds, Coscinoporids and 
Maeandrospongidx of the Challenger and Pola 
expeditions. 

There are twenty-three magnificent plates, and the 
forms most noteworthy are Hyalonema masoni, in 
which the Palythoa crust is replaced by Cirri pedes ; 
Saccocalyx pedunculata, now removed from the As- 
conematids to the E^plectellids ; Lophocalyx spinosa, 
remarkable for the possession of ” silica pearl ” 
spicules; and Lophophysenta mflatum, a much modi- 
fied Hyalonematid obtained by the Investigator in the 
Andaman Sea at 498 fathoms, bearing an annular 
ridge, which sharply subdivides the body into an upper 
cylindrical portion and a lower conical one, charac- 
terised by the presence of large irregular cavities be- 
longing to the inhalant system 

We congratulate Dr. Atcock and the Trustees of 
the^ Indian Museum upon this valuable addition to 
their reports, which rank high in the literature of 
marine zoology. 
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7 he I enttlation Heatmg and Management of 
Churches and Public Buildings By J Vv Thomas 
Pp V1+140 (London Longmans and Co 1903) 
Price 25 Gd 

1 HIS book IS addressed chiefly to the architects mana 
era and caretakers of buildings and its opening chapter 
eals with the physical principles bearing on ventila 
tion An interesting account is given of the authors 
observations on alternating air currents and their 
effects Some passages are however very obscure as 
for instance when one reads of the electrical condi 
tions due to the sudden expansion of the air 

In discussing the effects of wind on ventilation in the 
second chapter the writer makes the cryptic statement 
that the friction caused by the wind passing over 
buildings IS so great that it is scarcely possible to dc 
monstrate it accurately and later on he speaks of the 
air in a room as being strained to its utmost limit 
of tension The next chapter is on the effects of moist 
air on ventilation and here the author reaches \ climax 
In it we read of rooms where persons are gathered 
ho evolve sputae or other germs of infectious disease 
and we arc told that when air is supersaturated with 
moisture it become heavier It is a great pity that 
my writer should have so little sense f the rcsponsi 
bility of authorship as these extracts indicate 

The next chapter dealing with air miets and outlets 
IS disfigured an obscure passage about carbonic acid 
being held in suspension in a semi-dissolved condi 
tion m air saturated with moisture The actual state 
of the ventilation m typical buildings and the methods 
to be employed in order to improve matters are next 
treated These portions will be found interesting and 
suggestive 

The remainder of the book is occupied by the discus 
Sion of different methods of ventilation the ventilation 
of new buildings and instruct ons for caretakers 

J H V 

Practical Exercises m Heat By E S A Robson 
M Sc Pp xii+187 (London Macm Ilan and 
Co I td 1902 ) Price 2 s 6d 
This useful little volume contains a description of one 
hundred and tuo experiments in heat suitable for an 
ordinary laboratory course It is divided into fourteen 
chapters oath of which comprises a set of classified and 
numbered experiments — an arrangement which should 
find favour with teachers of pr ctical ph}scs At the 
end of each ch ipter is giv n a number of additional 
experimental exercises mostly selected from exam na 
t on papers of the London University The desenp 
tions are clear and concise i id the text is amply illus 
trated the more tlaborate experimental corrections are 
avoided so as to allow the student to obtain a firm 
grasp of fundamental principles The student 
who conscientiously works through this course 
should gam fairly accurate results and what 

IS more important a good general idea of the 
methods of experimental research The first two 
chapters are devoted to measurements of tern 
perature and corrections of the mercury thermometer 
these are followed by chapters on the expansion of solids 
and liquids It mav be noted in passing that in 
experiment 22 p 36 on the determination of the tern 
perature at which water acquir-es its maximum density 
the mercury placed in the bulb for the purpose of 
eliminating the expansion of the latter should have a 
volume equal to one seventh of the internal volume of 
the bulb not as is stated one seventh of the volume of 
the glass composing the bulb The expansion of gases 
calorimetry and change of state are treated in subse 
quent chapters Chapters are devoted to electrical 
methods of measuring temperature conduction and 
radiation The last chapter is occupied by experiments 
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relating to elementary thermodynamics including the 
ratio of the specific heats of air and the value of J 
It may be remarked that though a rough determine 
cion of J may be cITccted by allowing lead shot to fall a 
number of times down a cardboard tube and observing 
the rise of temperature produced yet if mercury is 
substituted for the shot as suggested on p 155 no ap- 
preciable rise of temperature will be obtained owing 
to the small viscosity of the mercury In later editions 
it IS to be hoped that an account of Prof Callendar s 
recently devised method of determining J will be de 
scribed since this is the only satisfactory determination 
which has so far been brought within the reach of the 
student who can spend but a limited time over an 
experiment E E 

rhe Amaieur Photographer Library Nos 25 and 
26 Enlargements their Production and hmish 
(No 25) By G Rodwell Smith Pp xxiii + 130 
Price 15 Bromide Printing (No 26) By Rev 1 
C Lambert M A Pp xxiii + Price 15 

(London Hazell Watson and Viney Ltd 1902 ) 
fiiFRK lb no doubt thit the photographer is well 
pplied with 1 tirature on his subject and as a rule 
he s not loth to take advantage of this source of 
information although he has to look about him for tht 
book containing the particular kind of help he requires 
There are however so many workers who do bromide 
contact printing and enlarge their negatives that these 
two small m im als on these spcci il topics should prove 
of great service The authors treat each manipulation 
separately and explain them so that the amateur 
cm easily follow the instruct ons One excellent fea 
tore of both thtsc books is that the lluslrations which 
arc numerous exhib t varous types of under correct 
and o\cr exposured prints or enlargements prints from 
suitable and unsuitable negatives for enlarging un 
touched and retouched prints &c which should aid 
the beginner in forming an early judgment on his own 
results In addition to the actual routine of the man 
ipulitons required many miscellaneous hints are 
given such as obtaining a bromide print quickly from 
a wet negative converting a bromide print into a line 
drawing Ac Altogether these manuals are well 
suited to acquaint amateurs with the nature and use of 
the mater als employed in these processes 

Natural Law in Terrestrial Phenomena By Wm 
Digby C I E r S S Ac Pp xlv -I- 370 (London 
W Hutchinson A Co 1902 ) Price 6s 
This book deals with the theory revived and ampJi 
fied by Mr Hugh Clements which seeks the cause of 
all meteorological and of most volcanic phenomena 
in luni solar attractions The evidence which Mr 
Digby adduces in support of Mr Clementb s theory is 
not convincing In the early chapters he shows how a 
number of gales and eruptions more particularly the 
recent catastrophes in the West Indies have occurred 
at times when the astronomical conditions were favour 
able to the production of high tides but the important 
question of how often either of these two sets of phe 
nomen i may have occurred independently of the other 
is not d scussed The chapters on forecasting will pro- 
bably attract most attention Mr Clements tells us 
that the earth moon and sun occupy the same rela 
five positions every 186 years and that therefore 
identical weather conditions will prevail Given tloist 
worthy records extending over 186 years forecasting 
becomes a mere matter 0/ looking up records for cor 
responding days Failing such records we must com 
pare days on which the astronomical conditions are as 
nearly alike as possible In appendix iii rules are 
given for allowing for the effect of small differences 
in the parallax declination and times of transit of the 
sun and moon on the height of the barometer the 
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determining factor in the weather at any place The 
unfailing agreement shown by these calculations 
arouses suspicion On closer examination, we find 
that the signs of the corrections vary quite arbitrarily, 
while at least five different methods of correcting for 
declination occur in the text Results based on such 
foundations cannot inspire much confidence, even 
though a fair agreement between predictions and Green- 
wich records is claimed The more obvious method 
of exhibiting the similarity of meteorological condi- 
tions under similar astronomical conditions by compar- 
ing the corresponding isobanc charts does not appear 
to have occurred to Mr Clements. VVe commend this 
method to the attention of those who have leisure to 
devote to a detailed examination of a mode of dealing 
with meteorology that recurs from time to time. 

Bis an*s Ende dcr Welti Astronomische Causerien 
Third Edition. Pp. 212 By Prof F J Stud- 
nicka. (Prague Published bv the Author, iqo'i ) 
This book, which was dedicated to the celebration of 
Christum Doppler’s hundredth birthday, has reached 
a third edition It is ^^rlttpn in the form of a conver- 
sation among men of various professions meeting 
socially together every day with the intention of con- 
veying in popular language many astronomical ideas 
“To the end of the Universe “ is the subject of a dream 
which one of the members of this convivial party, 
Carpenter by name and astronomer by profession, had 
dreamt, and the narrative is his arcount of this dream 
to his companions, subject, of course, to many inter- 
ruptions by one or other of them seeking more informa- 
tion or more detailed explanation 
The author has quite succeeded in his object, and 
the book will be found to contain an admirable ex- 
position of some of the more general astronomicn! 
topics Being printed in large and Roman type, it 
should find many readers in this country 

Die radwactiven Stoffc nach dem f^e^enwarti/^en 
Stande der wisseriscfiafthchcn Krkenntnis By Karl 
Hofmann. Pp. 54 (Leipzig Ambrosiiis Barth, 
Tqo3 ) Price I 60 marks 

This book contains a conuse account of the discovery 
and subsequent investigation of the radio-active 
elements by Becquercl, (ho Curies, Rutherford and 
others It IS written mainly from a chemical stand- 
point, and many of the effects which have hern 
accurately measured, cspeii.illy by Rutherfoid, are re- 
ferred to as though they had been merely observed 
and not measured For esnmplc, Rutherford has 
shown that the radio-.ictivily of thorium-X du's away 
with time according lo the formula wlien* t is 

the time nnd k a constant, but Hofmann merely men- 
tions that the activity dies away The book contains 
references to the original papers published before the 
latter half of 1902, and should prove useful to those 
wishing to study the subject H A W 

Carnet dc Notes d^un Voya^eur en France Par A 
C Poir^ Pp viii + ibtj. (London ' Macmillan 
and Co , Ltd , 1903 ) Price u 6 d 
M Poir 4 intends this note-book for boys w’ho will in 
the future be merchants and niainifacturcrs The 
piovinces and important commercial centres of France 
are described only from industrial, Lomniercial and 
agricultural points of view; historical, administrative 
and geographical detaiU have been omitted as being 
unnecessary for the particular class of student for 
whom the book is written. 

At the bottom of each page it* a vocabulary of diffi- 
cult or unusual French words By the time the student 
has worked through the volume he will not only hav,e 
much improved his knowledge French, but have ac- 
quired considerable acquaintance with the character- 
istics of different parts of France 
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LETTERS TO I HE ED) I OR 

[the Editor does not hold himself n sponsible for opinions 
cvjirrssid by fns correspondents Neither run br nndi'rlnlEe 
to return, or to correspond unth the i^triters of, rejt cied 
manuscripts intended for this nr tinv oihtr pari of Nature 
iVo uolict 1.^ tahen oi anonymous Lomniunications J 

Radium EmiBBion. 

Concerning the recently discovered heat emission from 
radium, it is perhaps worth noting that it appears lo be 
ronnerted with, and is probably an immediate lonsetjuence 
of, the remarkable observation by Rutherford (hat radium 
emits massive positivel) -charged partulrs, which are prob- 
ably flloing, with a velocity coniparable to one-triuh of (he 
speed of light (see Phil Alaij , February, ifig3) 

Because it is easy to reckon that the emission of a million 
heavy atoms per second, which is a small quantity barely 
Weighable in a moderate lime such as a few weeks 
(being about the twentieth part of a milligramme per 
century), with a speed equal to one-renth that of bghl, 
would represent .in amount of energy equal to one thousand 
ergs per second , that is to say, would correspond lo heal 
enough to melt a nulligramnie of ice every hour And in- 
asmuch as these alonis are not at all of a penetrating kind, 
but are easily stopped by obstacles, they wcmld most of them 
be stopped by a small thu kness of air, and their energy 
would be thus chiefly depended m the immediate proximity 
of (he souicp, whnh source would thereby tend lo be kept 
warm 

It would appear on this vu w as if bj enclosing a bit of 
radium in a sinall ihamber formed of massively obstructing 
non-condui ling walls that it could be made quite hot , pro- 
viried alwa)s that the assumed necessary shmulus, or ev- 
ternal supply of moleiulai energy, could get at U iin- 
niterriiptedly 

If, in the open, the rate of escape of he.iL were such that 
on the aver.igp it atcumulnted for one minuU before 
esc.aping, the lemperaUiie of snurie and .imbient air, wilh 
.m assumed heal-( .qi ic ity equal to that oi um iiiilligr imnie 
of water, would amuLint to one and a half degrees centi- 
grade OiufR Loa(.^ 

March 28 

Radio-activity of Ordinary Materials 

In lonnection vvith Ihe .iriiile b5 iMr Sliutt on this sub- 
ject in Naiuui of February ig, and tJie Jelter by Prof 
J J Ihomson in the following week, it may be of interest 
to mention some woik dong similar lines that has been 
in progress in the MclLll Physical Laboratory since Sep- 
tember last 

■\t the same meet mg of tin Aim man Physical Socletv in 
Washington last December, at wbu h the interesting paper 
of Dr !VLk f^ennan and Mr Burton, referred to by Prof. 
J J Ihoinson, was presented, an account was given by 
Mr ll L t ooke and 1113 Relf of some result's showing that 
a vtry penetrating rndialion was given off fioin the walls 
of buildings and from the surface of the earth itsilf 

'Ihe piimaiv object of this investigulion w .» to see if the 
natural ionisation of air observed in 1 losed \essels was due, 
in part at least, to an e\lernal radiation which passed 
through the walls of ihe vessel For this purpose the rate 
of disiharge of a gold leaf electroscope in a bmss vessel of 
about I litie lapanly was observed When the closed vessel 
was surrounded by thick screens of le.id and iron, the rote 
of disiharge was rt?duced about 30 per lent A similar 
effiM r was observed when the riei Iroscope was immersed 
in a deep watei tank. No lurthor reduction of the discharge 
vva^ observed when the electroscope was surrounded with five 
tons of lead These results showed conclusively that about 
ja per cent of the ionisation in closed vessels was due to an 
external radiation of groat penetrating power which pa&sed 
readily through i cm of lead In a brass electroscope, sur- 
rounded by thuk screens, the number of ions produced w'ts 
reduced to as low as five per c c per second In the i nurse 
of these experiments, Mr Cooke observed that a layer of 
brick round the electroscope uir reaped the rate of discharge 
instead of diminishing it, pointing to the conclusion that 
the bnrk was itself radio-artive Mr Cooke has extended 
these ob^-pcvahons, using cvlinders of different metals placed 
inside the electroscope, wUh results of ft similar character 
to those already recorded bv Mr Strutt in his article 
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In addition, wood aa well tx 9 brick was found lo be 
strongly active under the conditions employed. Metals ex- 
posed for some time outside the buildings showed a marked 
increase of activity over the metal which had been carefully 
cleaned. E. Ruthsrfohd. 

McGill University, Montreal, March la. 


MendeVa Principles of Heredity In Mice. 

The points raised by Mr. Bateson in Nature of March 19 
cannot be discussed withm the limits of a short letter , a full 
discussion will be published in an early number of Bto~ 
metrika. In the meantime I would ask Mr Bateson one' 
question ; — 

He represents the mice used by Mr Darbiahire as differ- 
ing in two characters ; one (pinkness of eye with white coat) 
he calls G ; the other (pinkness of eye with some colour In 
the coat) he calls G' The hybrids produced by crossiiig 
these mice he calls GG' ; and by reference to the mysterious 
properties of “ heterozygotes " any difficulties presented by 
their eye-colour are avoided. But when these hybrids are 
paired tnier se, they are said to produce offspring of three 
kinds, in the proportions 

GG -h sGG' + G'G^ 

Now the mice G'G' are of the same constitution in 
respect of all the characters concerned as their pure-bred 
grand-parent G'. Mr Darbishire has shown (Biometrtka, 
vol 11. part 11.) that they do not always resemble their grand- 
parent, or either of their parents, in one of the characters 
{coat-colour) denoted by G^ They may show a new colour, 

lilac," not present in any of their near ancestors. Six 
out of eighteen mice of this category, at present old enough 
for study, show lilac colour 

1 would ask Mr. Bateson's explanation of this fact and 
of the coat-colour of the first hybrids GG'. ' 

Oxford, March 24. W. F R. Weldon, 

Hieiorlcal Note In regard to OetermloantR. 

In the last-issued part of the American Journal of Maihe- 
mattes, vol xxv. pp. 97-106, there is a short paper by Mr 
E D Roe entitled " Note on Symmetric Functions " which 
in my opinion should not pass unnoticed It concerns two 
fundamental theorems regarding alternants which It 
.appears Mr. Roe had previously dealt with in the Antencan 
Mathemattcal Monthly, vol, vi. (1899) p 25, and had been 
there attributed by him to Prof. Gordan In a footnote 
he pow says — 

** Prof Metzler has kindly called the writer's attention 
to the reference to Muir (' Determinants,' p. 176, § 129), 
from which it appears that Muir has the priority of publi- 
cation, as far, at least, as theorem i is concerned. It may, 
however, be added that in a recent letter Prof. Gordan states 
that ho has used the two theorems for thirty years " 

From this it might possibly be inferred that my publi- 
cation of the said theorem twenty years ago, and (Jordan's 
alleged private use of it thirty years ago, are matters of 
moment in connection with its history. This would be a 
fatal error, as the theorem has been in print for at least 
seventy-ei^ht years, having been exhaustively dealt with 
by Schweins in his " Theorie der DifTerenzen und DiiTeren- 
ctiale, . " published at Heidelberg in 1B25 ^ 

The part of my connection with it which gives me most 
satisfaction is not the fact that I discovered it for myself, 
but that I discovered an earlier and neglected discoverer of 
it, Schweins, ond have since tried my best to do justice to 
his merits. His treatise had been absolutely lost sight of, 
-even m Germany, until the appearance of my paper, " An 
Overlooked Discoverer In the Theory of Determinants," 
'which was published in the Philosophical Maf^aetne for 
November, 1884. In this paper was given a brief account 
-of that portion of his work which concerned gerteral deter- 
minants, and at the same time it was indicated that this 
was but a small fraction of the whole contents, several 
sbecial determinants being equally familiar to him. In 1888 
the subject was returned to. and entered into more fully In 
the Proceedings Roy- Soc Edinburgh, vol. xv pp. 526-542, 

^ y iho second Abiheilung (pp. 369-398) and the iioond chapter of it la 
■lartienlaT 
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the account there given being afterwards republished in the 
first volume of my " Hlsto^ of Determinants," pp. « 57 - 
173. At a later date Schweins '5 chapter on altunants, ex- 
tending to about thirty pages, was dealt with in a similar 
manner, the account appearing in a paper in the Proc 
Roy. Soc. Edinburgh, vol. xxiu pp. 93-132. On pp. 98- 
103 of this the theorem will be found, accompanied by con- 
siderable detail To the present day, nevertheless, Schweins 
has not received his due from any of his own countrymen. 

Speaking generally, I would urge that the greatest 
possible caution should be exercised by everyone who finds 
it necessary to attach to a theorem the name of an author, 
not merely when the theorem concerns alternants, but when 
It belongs to any part of the general subject of determinants. 
As a second example, let us take a case where the mathe- 
matician who is unfairly dealt with is not German but 
English. No fact ought to be better known than that the 
first discoverer of continuants was Sylvester, his paper con- 
taining the discovery having been published in the Fhtla- 
sophical Magazine for June, 1653. In the early part of 
1675, however, S. Gunther published a text-book which 
assigned the credit to the Danish mathematidan, C. Ramus, 
and notwithstanding the fact that an eflort was made in 
the Philosophical Magazine for February, 1877 (vol ill. pp 
137-I38), and still more pointedly in the American Journal 
of Mathematics for 1^8 (vol 1 p 344) to rectify the error, 
it has lingered on in Germany and the Continent of Europe 
to the present day. The details of the story are instructive 
Gunther's statement was — 

" Die Moglichkeit elner solchen Darstellung scheint 
zuerst von Ramus (Kjdbenhavn, Vid Selsk. Overs 1855, 
pp. 106-119) bemerkt wOrden zu sein such Spottiswoode 
(Crsife'^ Jourri , 11 , p 374) und Heine (Crelle’s Journ , Ivi 
p 97) wurden im Verlaufe anderweitiger Untersuchungen 
auf dieselbe gefvlhrt " 

This was republished in 1877 without alteration. In 
opposition to it the following are the facts — 

(1) As above stated, Sylvester's discovery was published 
in June, 1853. 

(2) SpottiBWoode, writing m August of the same year, and 
having just become familiar with Sylvester’s discovery, re- 
produced the substance of the latter's remarks in the second 
edition of his " Elementary Theorems Relating to Deter- 
minants," which appeared in Crelle's Journal in 1B56. 

(3) In September, 1853, Sylvester returned to the subject 
{v Phil Mag, [4] vi pp. 297-299) 

(4) In August, 1854, result of Sylvester's on the. subject 
appeared in the Nouv, Annales de Math,, xiii p 305, under 
the significant title " Th^or^me sur les D^lerminants de M 
Sylvester " 

(5) In 1855, as Gunther states, Ramus made his com- 
munication 

These five assertions have always been easily verifiable , 
and since the claim made publicly in 1877 and 1878, ought 
to have been verified by any writer who had lo refer to the 
subject. Strange to say, this has never been done, the most 
recent text-book, Pascal's, having only got as far as the 
following sentence indicates — 

" 1 prTmi che si sono occupati dell' argomento sono stati 
Ramus, Sylvester, SpoUiswoode, Heme, Thiele, e Gunther." 

If we turn for aid on suth matters to the Encyklopddte 
der math Wissensch , which is now in course of publica- 
tion, and alms at being a standard work of reference, 
there is nought for us but disappointment In connection 
With alternanls, therein called " Vandermonde'sehe " or 
" Potenzdeterminanlen, " the name of Schweins js not men- 
tioned, and as for the early history of continuants, we find 
the old confusion worse confound^. Ratnus's paper, it is 
true, does not appear, but unfortunately we are referred to 
one of still later date (1858), by Painvin, and to a note 
which Is attributed to Sylvester, but which Sylvester never 
wrote The name " continuant, too, is wrongly attributed, 
ahd when in connection with the application to continued 
fractions Sylvester's name is again mentioned, the first date 
attached thereto Is 1859 I This may be a misprint for 1853, 
but if BO there Is a further error In the specification of the 
page. Heine’s name is still to the fore; unluckily, how- 
ever, It Is not attached to the right paper, Something of 
Gunther’s is referred to, but the title ia left out. 

Cape Town, S.A., February 28 Tiiomar Muir. 
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A RECENT STUDY OF MALARIA i 
\X7HEN Drs. Stephens and Christophers, the Roy^l 
^ * Society's Comrhlssion on Malaria, were in Intna, 
Captain James had the advantage of being associated 
with them, and the present volume contains the result 
of his Own observations, both at that time and since. 
The writer first gives a detailed and eminently practical 
description of the methods he has found most useful for 
detecting the malarial parasite in the blood of patients, 
and for tracing its further development m mosquitoes 
An important point to which he draws attention is that 
the hospitals and jails of India are seriously discounted 
fields for the study of the malarial parasite by the 
fact that the great majority of thp patients are under the 
ihfiuence of quinine, in which case the parasites are apt 
tq be banishe 4 from the peripheral circulation In the 
investigation of malaria among the general population 
the same fact holds for India as Koch, Stephens, and 
Christophers have independently found for Africa, 
namely, that in any place which is more or less 
malarious, a certain number of young children will 
have malaria (>irai^ltcs in their blood, and the per- 
centage of young vchilidren so affected affords the most 
i^ccurate test Of the amoqnt of malaria and the liability 
l!o infection e;tUtirtg tliere The percentage o* infected 
children, or, as I't }s called, the “ endemic index,” is 
therefore the first thing fo determine when investigating 
A village for mqlaria. ,Xhe variety of parasites present 
in the childrenT’s blood, and the number of c'ase^s of 
” large infecliort,” are further points to be observed, 
for if there a IgcXKl number of large in- 

fections, there^ Avill be ,moru likelihood of finding 
iPnfecte 4 ahbphelcs. A search is then made for 
^jiduft r^nopl\eles in the houses, outhouses, and 
'itables, the variety ^md relative abundance of 
each specie* is noted, and it is determined by dissec- 
tion (1) what species, of anopheles are carrying malaria 
At the time, ^nd (a) the pe^entage of these infected with 
sporozoites Thirdly, a careful and detailed investiga- 
Hion is made' in order to determine the exact position 
nd extentf pf the breeding grounds of each species of 
nopheles present, Specjnl attention b^ing paid to the 
breeding grounds of the species found to be infected. 
In the words of Captain James, " Every pool, stream, 
4nd collecfion of water of any kind within a radius of 
half a mile of the village should be thoroughly searched 
for larvae.” The Accurate knowledge of the conditions 
determining the pr"cva^ence of malaria in the place under 
examination thus obtained permits of a definite system 
of prophylaxis being formulated for that place. An im- 
portant point emphasised by Captain James is that no 
general system of prophylaxis will apply to every place, 
but that the miflanal individuality of each must be 
studied. 

As a model of what ^ malarial survey should be, he 
quotes the survey of ^nnur, made in February, 1902. 
Ennur is a village^on the coast near Madras, and was 
formerly a health resort for Europeans, but is now de- 
serted by them on account of the fact that it is scarcely 
possible to pass even a single night there without get- 
ting fever The source of infection was found to be the 
native children, 55 per cent of iVhohi h;id malarial para- 
sites in their blood. With regard to tlie variety of 
parasite present, 81 per cent, d? the infected children 
showed quartan parasites only, j per cent tertian onl\, 
and 14 per cent mixed inf^tion. No malignant tertian 
parasites were found. Investigation of the mosquitoes 
showed that only two species were present in the houses. 
Viz A. Rossii, which was in great abundance, and A. 

I ‘‘MklHrlB In Ini^la." By Ciiruln R P Jimv-, M P (Lond ), I M S 
luued undu iha iiuiKortty of the Governdiant nf Inditi by ih« Sanitary 
C^mimoner wlib cha Goidminent of Inrijii, SimlR, PuhliKhcd by ih^ 
rffice of ifap Surerinlen'^eni oT Gn«ernmaat l^lniiny, CdIcuiii, i90t. 
PP id 6 Pric« R11 1-8, or n. yf. ^ 




Culejacies, which was moderately so. Dissection, how- 
ever, showed that, while not one of 240 specimens of A, 
Rossii examined was infected, no less than 8.7 per cent. 
of A, Culc/acics contained sporozoites Captain Janies- 
concludcss that A. Culefacics is the chief earner ot 
malaria at Ennur, and that the high infection rate of 
this species indicates the great liability to infection of 
anyone residing in the place Extensive breeding 
grounds for mosquitoes surrounded the village, the 
nearest being within ten to twenty yards of the houses 
A Culefactes was found to be breeding almost exclu- 
sively in the ” borrow pits ” by the side of the raiUvay, 
and in the tanks in the compounds of the deserted Euro- 
pean bungalows. 

The observations of Captain James on malarial in- 
fection of native children have resulted in an important 
addition to our knowledge of this subject, for by care- 
ful investigation he has shown that the same febrile 
disturbance takes place in children about the time of 
segmentation of the parasites m their blood as in the 
case of adults, and that there is, in short, no esscntiat 
difference between child infections and those occurring 
in adults 

The chapter on the causes which influence the spread" 
of malaria m different parts of India, in which the 
writer has been helped ny Drs. Stephens and Chris- 
tophers, IS one of the most valuable in the book. The 
data therein cited clearly show the great general in- 
fluence on the prevalence of malaria due to the particu- 
lar species of anopheles present, and to the nearness 
and abundance of anopheles’ breeding grounds The 
number of species of anopheles in India is large, and 
previous description of them inadequate. A consider- 
able and well-illustrated part of the present monograph 
therefore is devoted to the differentiation of the various- 
species of Indian anopheles, and promises to be of high 
practical value in future malaria investigations The- 
remarks on the subject of the favourite breeding places 
of the various species of anopheles arc also of impor- 
tance, and show how thorougli inquiry in this direction 
ought to be Captain James’s observations on the usual 
distance of flight of anopheles in India to show that 
this rarely, if ever, exceeds half a mile, and therefore 
that at this distance from a focus of infection ” wc are- 
practically safe from malaMa ” With regard to the 
influence of altitude, it has been found that under 4000 
feet has no ’effect by itself on the prevalence of malarin 
in India 

In reference to the prevention of malari.a, Ihe follow- 
ing remarks of Captain Janies are significant — Com- 
plete protection from malaria (and Blackwater fever) 
may be ensured by any individual who is willing to- 
take the troub]e to pay scrupulous attenuon to the vise 
of a good mosquito curtain at night, and to adequately 
protect himself from being bitten by mosquitoes during 
the evening hours U these simple precautions are- 
taken it Is quite unnecessary to use quinine as a prophy- 
lactic No other precautions than these have been us^ 
by any of us during our tours through some of the most 
malarious parts of India, and none of us has ex- 
perienced a day's fever during this time. Dv the use 
of the same precautions also, and without taking any 
quinine, Dr. Stephens previously passed two years in 
the most malaripus parts of Africa without a single- 
attack of malaria.” When such success attends the- 
adoption of simple , measures of defence against 
malarial mosquitoes, there is good reason for hoping 
that additional preventive measures, such as separation 
of the residences of Europeans by a distance of at least 
half a mile from the dwellings of natives, and, above 
all, destruction of the breeding grounds of anopheleSp 
will do much to eliminate a disease the death-tribute 
to which has been already far too costly. 

M. H. Gordon. 
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THE fLHDkUAHS AND MC0fli«R5.i 

A LTHOUGH much valuable information reg-arding 
the two most interesting groups of islands in the 
Boy of Bengal, known from very earl^ times as the 
Andamans and Nicobars, has been published in Indian 
official reports and in scientific papers by officials of 
the islands, or by visitors to them, there is, so far as 
wc know, no general connected monograph of them 
The present volume will be welcomed, therefore, as 
containing an account of a 
three months' cruise among 
them, undertaken, in 1901, by 
the author's companion and 
host, Dr. W. L. Abbott, owner 
of the American schooner 
yacht Terrapin, of Singapore, 
to obtain collections of natural 
history, especially small mam- 
mals and ethnological objects, 
for the National Museum, 

Washington, U.S.A. It is 
well illustrated with photo- 
graphs by the author, two 
maps and a hydrographical 
chart. Wc note that many of 
the ethnological portraits have 
been taken in full sunshine, 
and are disfigured by heavy, 
black shadows. Better results 
would have been obtained by 
photographing the subjects in 
the shade against a dark back- 
ground, giving full exposure 

The first part of the book is 
devoted to the narrative of the 
cruise, and contains many in- 
teresting notes and observa- 
tions upon the different islands 
visited, their inhabitants, 
fauna, flora, and physical 
characteristics. It opens with 
hints about the equipment and 
provisioning of a yacht for 
cruising in Indian seas, also 
regarding the guns and ammu- 
nition most suitable for a col- 
lecting naturalist. Crossing 
from Mergui early in January, 
the party first touched at 
Barron Island, a volcano which 
appears to be steadily cooling 
down, and passing through 
the Quangtung Strait, visited 
the convict settlement at Port 
Blair. Then touching at the 
South Andaman and the 
Cinques, they went to the 
north part of the Little Anda- 
man, inhabited by the Ong^s, 
who received them well Here 
they found large thatched huts, 
very different from the palm- 
leaf shelters 'Used by the natives of the northern 
isles. 

Leaving the Andamans, th^y went south to the 
village of Mus, in Sawi Day, on Kar Nicobar. They 
were immediately struck by the entire change in place 
and people, from the dense forests of the Anda- 
mans to open grass land and groves of coco-palm, 

^ " In th« Anduiuni Md Nicoban ' Tha Nvraiiv* of n Cniiia in the 
^oonif Ttrrmlfm, with Nolicn of the lilaodi, their Feum, Eihnolc^, 
^ By C Boden KJoee. Pp avi4-373 (l-4^oo John Mumy, 1905 J 

Pric^aif net. 
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and from a little black-skinned, grizzly-haired 
Negrito race in an exceedingly low plane of existence 
and of little intellectual capacity, though well made and 
by no means repulsive in appearance, to a brown-com- 
plexioned, lank-haired, muscular people of Malay race, 
of fair height, intelligent and good linguists, almost 
semicivilised, living in well-built dwellings, cultivating 
food products, and possessing domesticated animals. 
The author gives a very in testing description of the 
village of Mds, and of some peculiar institutions found 


there; the public halls for meetings , and feasts, the 
maternity huts and huts for the dying on‘the outskirts. 
They then went to Tillangchong, a forest-clad, unin- 
habited island where' goc^ collections of birds were 
made, and on to Trinkat. A week was spent in the 
beautiful harbour of Nankauri between the Islands of 
Camorta and Nankauri, A good account Is given of 
the village of Malacca, or Nankauri, and of the cus- 
toms of the inhabitants, which differ from the Kar 
Nicobarcsc. Of the convict settlement at Camorta, on 
the north side of the harbour, little now remains beyond 



'—Hum ofiho Shorn PeA (From In the Andamnni nnd NiCDbars,”i 
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two graves, one bein^r that of the unfortunate Dc 
KoepstorfT, killed in 1^3, whose memory is still cher- 
ished by the natives, and will not readily be forg^otten 
by the members of the Eclipse expedition of 1S75, for 
whom he did so much. He was one of the first to make 
a scientific study of those islands 

Leaving the harbour by the western exit, the party 
visited Dring, on Camorta, and thence passing by Bom- 
poka, Teressa and Chaura, where all the Nicobar 
pottery is made, they anchored off Kachal, where they 
first found monkeys, and then crossed the Sombrero 
Channel to the island of Little Nicobar, east of Pulo 
Milo, where they found good anchorage Ihe author 
suggests this as a site for any future European settle- 
ment on account of the hai^iour, the fertility of the soil, 
and the presence of water Here monkeys abounded, 
and in some caves they found a new leaf-nosed bat and 
the birds-nest swift living together, but never occupying 
the caves at the same time After a halt at Kondul, 
they went to the north side of the Great Nicobar and 
spent nearly month \isiting villages on the wxst 
coast, endirig ^vith rin excursion up the beautiful valley 
of the Galatea Riva^r Tn this island they found some 
fairly civilised nicnibci s of the Shorn Pen tribe, who 
live in the interior, and many photographs o^ them are 
given Fig I shows nno of their huts with a diagonal 
bracing- to the pi ops The party left Singapore early 
in April 

In the second pari, which is largely a compilation, 
the author discusses the two groups of islands more 
fully, as reg.ards their history, geological forma- 
tion, climate, produUs, languages, ethnographic.al 
characteristics and origin of the different races 
of inhabitants Siver.il illustrations are given of 
the ornaments, weapons, &c , used in both groups, 
and of the curious carved wooden images and painted 
screens used as charms or scare^devils by the Nicobar- 
ese Dampier’s narrative of his expenences in the 
Great Nicobar, m 1688, is reprinted, also an extract 
from an old account of Kar Nicobar hv Dr J G 
Koenig, a pupil of Linnaius. There is an account of 
the Kar Nicobnreso from information given by Mr 
V. Solomon, a Christian catechist who has lived among 
them foi many years*. 

At p 320, the author has given a summary of his 
conclusions regarding the origin and v.anation of the 
fauna of these islands, based on the theory that the two 
groups are surrounded by deep sea, except on the north, 
tow ards Arakan, and that consequently they have never 
been connected with the Malay peninsula or Sumatra, 
and could not have derived their fauna from them. On 
his hydrographic chart, at p 166, he shows a wude deep 
sea channel of more than looo fathoms running in 
from the west between Great Nicobar and 
Sumatra into the deep Andaman So.a The 
depth of this channel has usually been put at 
about 760 fathoms, but in the latest chart of 
this part of the Indian Ocean there seems to be 
no such deep-sea passage between the islands, but a 
distinct shalfowing with a ridge, over which the depth 
of water does not exceed 950 fathoms m the deepest 
part about midway betw-een them The author also 
estimates the depth of the Tcn-De^rcc Channel at 600 
fathoms, but the chart show-s a ridge between Little 
Andaman an^ Kar Nicobar at a depth of not more than 
450 fathoms. The fact that these channels and other 
ocean depths are much shallower than the 
author has been led to believe may modify his 
conclusions The question of the geological, zoo- 
logical and botanical relationships of these islands is 
a very difficult one, and has engaged the attention of 
officers of the Indian scientific services for many years 
past. A great deaf has been published on the subject 
in the official records of the Indian Museum, Marine 
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and Geological Surveys, and the Journal of the Asiatic 
Society of Bengal, which the author seems to have over- 
looked, and a notice of which would have greatly en- 
hanced the value of the book 

To zoologists, the fact that sixteen new species of 
mammals and ten hitherto undcsenbed species of birds 
from the two groups of islands were collected by Dr. 
Abbott and the author will be of interest The former 
have been fully described by Mr. G A Miller, jun. 
(PfOf Nat Museum, Washington, U.S A , xxiv , 1903), 
but, considering that they include some w-rll known 
forms, and that the islands have been constantly visited 
by experienced collectors from India for many years 
past, their all being new is doubtful The same may 
be said of the new birds, a li^t of which is given by the 
author at p. 331 

Lists of the mammalian fauna, and of the birds of 
iboth groups, including the new species, arc given w^ith 
notes on their distribution The work concludes with 
appendices relative to the climate, forest trees and 
timbers, population, education, Sec , of the Andamans, 
also to the Ilona, population, trade articles, presents 
and barter, besides tables of measurements of members 
of different tribes of Nicobarise 

The author has had the great advantage of the as- 
sistance of Mr. E H Man, who is the greatest living 
authority on the islands, and the book is a very useful 
work of reference regarding tliem J. W 


PHLJvOr.4 OHSKin 17/ONS OF NOVA 
PERSIU 

I '' HE Pulkova Observatory has recently issued^ a 
valuable contribution to our knowledge of Nova 
Persei, w^hich attrailed so much attention at (he begin- 
ning of the year 190 r The observations which are 
here brought togellur and discussed wire those made 
by M. Dcloixilsky, and were, for the main part, chiefly 
of a spectroscopic nalun*, both photographic and 
Visual. 

]''ortunately, the high latitude of the observatory 
allowed this observer to photograph the spectrum of 
the star during its lower culininalion, so Lh it he was 
able to secure a complete senes of 71 photographs, cx- 
iending from February 26 to Junt‘ 4, after this date, 
long cxposuics became impossible, and eve observations 
w-ere substituted In the lirst mstrince, the spectroscope 
employed was mounted on the .abtrogr.vphic refractor, 
hut later (March 31) the lo-inch was substituted In 
the present volume, M Belopolsky give^ a very com- 
plete account of each photograph, adding tlie reduced 
v^^fve-lengths after the computation by Ihi- Cornu-Hart- 
mann formula. 

It will be remembered that the spectrum of this star 
underw-ent rapid changes, not only m intensity, but in 
the number and positions of the lines The numerous 
bright lines with their d.irk coniponents gradually be- 
came less in number, and when the Nova’s magnitude 
began to undergo the short period light changes, the 
spectrum indicated a stellar and nebulous stage alter- 
nately; eventually, as the Nova grew fainter, the 
nebular spectrum pnxlominatcd All these changes are 
described in detail by M Belopolsky, and he further 
gives the measurements of the width, intensity and 
diMjIacement of the hydrogen and other lines at 
different epochs of the Nova’s life 

In the discussion of the whole set of observations, 
this observer comes to conclusions which are different 
from those that are at present generally held. Thus, 
for instance, he is not inclined to believe that the dis- 
placements arc due to movements of the Nova accord- 
ing to the Doppler- Fizeau principle. One of his reasons 

1 PubUcalions de l‘OWrvRto\« CcDiTbl NicoUb, vol xyli BdriRR \\ , 1903. 
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against this hypothesis is that, as in all new stars, the 
dark absorption bands are always on the violet side, 
and the bright radiation bands displaced towards the 
red ; this implies that the former always move towards 
and the latter away from the sun, which, as he says, 
is highly Improbable, M. Belopolsky does not consider 
the displacemdnt of the bright lines towards the red 
end of the spectrum real at all, but only illusionar^in 
consequence of their unsymmetrical appearance, ^is 
unsymmetrical appearance is due, as he suggests, to 
the absorption bands, which lie nearer to the violet 
edges of the bright bands, In fact, he says, ** atreng 

f esagt existeren Iceine Rdnder der Emissions-Baftderi, 
ut that they merge into the continuous spectrum; it 
is only the existence of absorption bands which gives 
them their sharp ed^es on the violet side 
Another point which M. Bolopolsky dwells upon at 
some length is the apparent peculiarities in the be-' 
haviour of the intensities of some of the hydrogen arid 
deveite gas lines, and he Is inclined to attribute these 
interchanges of intensity to actual changes of the lines 
themselves. Other observers have been more inclined 
to explain such apparent abnormal features by assum- 
ing that a neighbouring line of other origin was be- 
coming bright, while the original line was on the wane. 
Thus, for instance, when the hydrogen spectrum of the 
Nova was dimming very considerably and the lines 
were all weak, one of the hydrogen lines, Hr, On the 
other hand, was becoming stronger. Since the weaken- 
ing of the hydrogen lines w'as accompanied by if*' 
strengthening of the nebular lines, it w'as fair to assume 
that at, or close to, the position of Hf a new line of un- 
known origin had made its appearance, especially if 
It were of a similar nature to the nebular lines 

Enough, perhaps, has been said to indicate the 
general lines M. Belopolsky has followed There are, 
however, many other points, such as the individual 
structure of the bright bands (M. Belopolsky has 
divided Hy into twenty-four and H8 into twenty-eight 
parts), to which reference might he made, but these 
must be left to those readersi who will read the original. 
Four plates accompany the text, the first two giving 
in diagrammatic form the intensity curves of the 
hydrogen bands, and the rest reproductions of the 
spectra of the Nova, with the terrestrial comparison 
spectra on different dates. It seems a pity that the 
latt^ are so very narrow that it is difficult, even with 
the aid of a lens, to identify more than the very general 
features, while one can assume that the originals were 
full of detail. WiLLrAiA J. S. Lockybr. 


THE BRITISH ANTARCTIC EXPEDITION, 

'y HE first news of the British Antarctic Expedition 
* since the departure of the Discovery from New 
Zealand in December, 1901, has been brought by the 
relief vessel Morntng, commanded by Captain Colbeck, 
which arrived at Lyttelton on March 25. Captain 
Cojbeck found the Discovery in MacMurdo Bay (Vic- 
torla Land) on January 23, 1902 ; all was well on board 
and Only one serious casualty had occurred— the loss 
of a seaman named Vince, who fell down an ice-slope 
into the sea and was drowned. Commander Scott's 
official report of the voyage of the Discovery up to the 
time of meeting with the Mortu'ng has been telegraphed 
home by Reuter, and is as follows : — 

The Discovery entered the ice pack on January ai, looa, 
In latitude 67" south, Cape Adare was reached On January 

delayed the exidition. 
which did not reach Wood Bay until January 18 A landing 
wa> effected on January ao in an excellent harbour situated 
76® 30' south. A record of the voyage was de- 
posited at Cape Crozter on January aa. The Discovery then 
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proceeded along the barrier within a few cables' lengthy 
examining the edge and making repeated, soundings. 
longitude 165° the barrier altered its character and trended 
I northward. Sounding here showed that the Discovery waa 
in shallow water. From the edge of the barrier high snow 
slopes rose to an extensive heavily glaciated land With 
occasional bare precipitous peaks. The expedition follow^ 
the coast line as far aa latitude 76®, longitude 15^° 30'. 

The heavy pack formation of the young ice caused the 
expedition to seek winter quarters In Victoria Land. 

On February 3 the Discovery entered an inlet in the 
barrier in longitude 174°- A balloon was sent up, and a 
sledge party examined the land as far as latitude 78® 5o^ 
Near Mounts Erebus and Terror, at the southern extremity 
of an island, excellent winter quarters were found The 
expedition next observed the coast of Victoria Land, extend- 
ing as far as a conspicuous ca^ in latitude 78° 50'. It Wa» 
found that mountains do not exist here^ Huts for living 
and for making magnetic observations were erected, and 
the expedition prepared for wintering. The weather was 
boisterous, but a reconnaissance of sledge nartiei was sent 
out, during which (he seaman Vince losljl^ life, the re- 
mainder of the party narrowly escaping a sHfar fate. 1 he 
ship was frozen in on March 34, The exp^tion passed a 
comfortable winter in well sheltered quarters. The lowest 
recorded temperature was 62® below zero. 

The sledging was begun on September a, parties being 
sent out in all directions Lieutenant Royds, Mr Skellon 
and par^ established a " record ” in an expedition to 
Mount Terror, travelling over the barrier under severe 
sleighing conditions, with a temperature of 58“ below zero. 

Commander Scott, Dr Wilson, and Lieutenant Shacklc- 
ton travelled ninety-four miles to the south, reaching land 
in latitude 60® 17' south, longitude 163® west, and establish- 
ing a world’s " record ” for the farthest point south Ihe 
journey was accomplished under trying conditions The 
dogs all died, and the three men had to drag the sledges 
back to the ship. Lieutenant Shackleton almost died from 
exposure, but he has now quite recovered The party found 
that ranges of high mountains continue through Victoria 
Land At the meridian of ibo° foothills much resembling 
the Admiralty Range were discovered 

The Ice barrier is presumably afloat It continues hori- 
zontal, and IS slowly fed from the land ice MountainA 
10,000 feet to 12,000 feet high were seen in latitude 8z® 
south, the coastline continuing at least as far as 83® 20' 
nearly due south. A party ascending a glacier on the main- 
land found a new range of mountains At a height of 9000 
feet a level plain was reached, which was unbroken to the 
west as far as the horizon 

The scientific work of the expedition includes a rich 
collection of marine fauna, of which a. large proportion are 
new species. Sea and magnetic observations were taken, as 
well as selsmo^raphic records and pendulum observations 
A large collection of skins and skeletons of southern seals 
and sea birds has been made. A number of excellent photo- 
graphs have been taken, and careful meteorological observ- 
ations were made Extensive quartz and grit accumulations 
were found horizontally bedded in volcanic rocks Lava 
flows were found in the frequently recurring plutonlc rock 
which forms the basement of the mountains. 

Before the arrival of the Aforntitg the Discovery had ex- 
perienced some privation owing to part of the supplies 
having gone bad. This accounted for the death of all the 
dogs. She was revlctuall^ from the Morning, however, 
and the explorers are now in a position to spend a comfort- 
able winter. 

As the Discovery left Port Chalmers on December 
24, 1901, and reached Cape Adare on M|uary 0, 1902, 
the statement that she entered the paok^Pfon January 
21 is obviously an error; the correct reading is prob- 
ably ** January 2-3.” 

In addition to the above) the following tele^ams 
have been transmitted by Reuter, under dates March 
26, 37, and 28 ; — 

Captain Colbeck, of the Morning, said in the course of 
an interview that he thought the chances of the Dijcovery 
being free this season were doubtful. 

Nine df the Discovery*s seamen, who are Hred of the 
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'work, have returned on board the Morning Lieutenant 
^ulock replaced Lieutenant Shackleton, who is in- 
valided. 

The sledge Journey of Captain Scott, Dr, Wilson, and 
Lieutenant Shackleton, which resulted in the farthest point 
south being* reached, took ninety-four days 

After the explorers had left a depot which had been 
previously established sixty miles south of the ship, the 
snow became soft, and it was almost impossible to drag the 
sledges along. Half of the sledges had to be hauled hve 
miles, and then the party returned and brought up the re- 
mainder, each five miles covered thus Involving fifteen 
miles of travelling. This relay work lasted twenly-nine 
da^s. 

The explorers established a depot in latitude 80° 30' south, 
and then discarded all superfluous gear, and set out on 
December 15 for a dash to the south On January 1 they 
reached latitude 8a° 17' south. The southernmost depot 
was regained on January 15, and the ship on February 3 

Lieutenant Armltage, second m command, on a sledge 
journey which he made to the westward, and which lasted 
flfty-two days, attained an altitude of 9000 feet. The party 
descended an ice slide to a glacier 3000 feet below. At one 
point of the journey they slid a distance of 1300 feet in one 
minute ten seconds, hanging by straps to the backs of the 
sledges On the return journey Lieutenant Armltage fell 
into a crevasse and hung thirty feet below the surface. If 
he had not been harnessed to the others he would have fallen 
a depth of aooo feet. In some places the sledges had to be 
lowered fifty feet, and then hauled up on the other side. 

Captain Colbeck’s opinion as to the Disco'iiery*s 
chances of getting clear of the icc is somewhat difficult 
to understand, as the Morning transferred a large 
quantity of stores to the Discovery , and had apparently 
no difficulty in getting out again, while it may be 
supposed that Commander Scott's decision to remain 
for another winter was made deliberately in pursuance 
of his original intention to spend two winters in the 
Antarctic regions. Further details will be awaited 
with great interest; the situation of the Discovery ^ as 
well as the statement in the last paragraph of the 
official report, emphasise the soundness of the policy 
which led to the dispatch of a relief vessel 

Even with the meagre information to hand, it is 
abundantly evident that the National Antarctic Ex- 
pedition has already achieved a great success, both in 
the way of exploration and of scientific observation. 
The “ record ” for south latitude has been “ broken " 
by one hundred miles, and, what is more important, 
an unknown mountain region, extending lo at least 
83O 20' S. lat., has been discovered, suggesting, as Sir 
CTlements Markham has remarked, that " land stretches 
to the Pole in a senes of lofty mountains ” The fact 
that the Discovery wintered at a point four hundred 
miles further south than any former expedition encour- 
ages the belief that her observations will be of real 
value to science — solving some of the crucial problems 
of terrestrial physics Even greater results may be 
expected from the work still to be done, for Commander 
Scott and his comrades have the experience of one 
successful year to help them. 

The success of the British expedition makes us look 
forward with the more interest to news from the 
German and Swedish expeditions, which are working 
in the " Weddell " and " Enderby ” quadrants, and 
from which we may hear at any time. The Scottish 
Antarctic expedition will probably not be heard from 
for a year, as the Scotia only left the Falkland Islands 
on Januai7 22, 1903, and Mr. Bruce, who is in com- 
mand, has materially altered his plans, as appears 
from the following letter which he has sent to Reuter's 
Agency ; — 

" In a few hours we take our departure for the south. 
Contrary to nw previous Intention, 1 am going to winter 
the ship if we find a suitable winter harbour, for, on account 
of the lateness of the season, these will not be time to set 
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up a separate house and set the ship free. We had a most 
successful passage south, having accomplished the voyage in 
fifty-nine days, in contrast to ninety-two days that we took 
in the Balaena in 1892 Systematic hydrometer observ- 
ations and temperature observations of the surface of the 
sea from 30° N. have been taken, and those of the River 
Plate should prove of exceptional interest, since there are 
most remarkable and rapid changes both m density and 
temperature associated with strong currents We have 
inspected and set up the meteorological station at Cape 
Pembroke, which should be as good as any in the Southern 
Hemisphere This should form a very important sub- 
Antarctic station We have sufficient funds to enable us 
to do this one year's work in the south Now that we are 
on a solid basis it would be a great pity to come home before 
our work is really complete A second winter, duiing which 
the ship could be kept going free, as well as the station, 
would be most valuable '' 


NOTES 

Tiir presidents of the sections of the British Association, 
for the meeting to be opened at Southport on September 9, 
arc as follows — Mattiemaiical and Physical Science, Mr 
C V Boys, F.R S (Chairman of Department for Astro- 
nomy and Meteorology, Dr W N, Shaw, F R S ) , 
Chemwlry, Prof- W. N. Hartley, F R S , Geology, Prof 
W- W Watts. Zoology, Prof. S J. Hickson, F R S ; Geo- 
graphy, Captain Ettrick W Creak, C B , F R S. ; Economic 
Science and Statistics, Mr. E W. Brabfook, C B , 
Engineering, Mr C Hawksley , Anthropology, Prof J. 
Symington , Botany, Mr. A C. Seward, F H S. , Educational 
Science, Sir William de W. Abney, KCB. F.R.S On 
Friday, September 11, a discourse on “ Man as Artist and 
Sportsman in the Palsolithic Period ” will be delivered 
by Dr. Robert Munro, and on Monday, September 14, Dr 
Arthur Rowe will lecture on The Old Chalk Sea, and 
some of Its Teachings " 

The Times of Monday contained in its latest intelligence 
columns two telegrams from the United States, one dated 
March 38 and the other March 29, both of which had been 
transmitted " By Marcomgraph " This starts, as the 
Times says in a leader, a day-by-day transmission of news 
between the New and the Old World, undertaken on a 
contract basis, and thus distinctly marks a step forward in 
the development of wireless telegraphy. Mr. Cuthbert Hall 
stated to a representative of the Westminster Gazette that 
until the Post Oflice has granted the land connection for 
which the Wireless Co ask (which has been granted in 
Canada and the United States), it is impossible to extend 
generally to the public and the Press the facilities afforded 
to the Times, Nevertheless, 1 ransatlantic wireless tele- 
graphy may now be considered on a practical com- 
mercial footing, since it is evident that the Marconi Co , 
and the Times also, feel confident of its trustworthiness if 
they make it the basis of an arrangement of this kind. We 
offer our sincere congratulations to Mr. Marconi on this 
advance. We have frequently commented In these columns 
on the extreme rapidity with which the practical develop- 
ment of wireless telegraphy has progressed in Mr. Marconi's 
hands ; the present occasion affords another instance In point. 
There is pleasure In the remembrance of the part which pure 
science has played m leading to this development. 

The following have been elected fellows of the British 
Academy - — Dr. B Bosanquet, Prof E G. Browne, Mr- 
Arthur Cohen, K C , Mr F C Conybeare, Prof. F Y. 
Edgeworth, Dr. C H. Firth, Prof. A. Campbell Fraser, 
Sir Edward Fry, Dr. F. J. Furnivall, Prof P. Gardner, 
Dr. Henry Jackson, Dr. M. R. James, Dr. F G, Kenyon, 
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Prof. W P. Ker. Lord Lindley, Sir A. Lyal!. Prof. W. R. 
Mordll, dr A. S. Murray, Prof J. S Nicholson, Dr. G. W. 
Prothero, the Very Rev. Dr. J. Armitage Robinson (Dean 
of Westminster), Dr. G> F. Stout. The number of the 
fellows IS thus raised from forty-eight to seventy. 

The complimentary banquet given to Sir William White 
on Thursday last, March a6, by the presidents, vice-presi- 
dents, and members of council of the Institution of Civil 
Engineers, the Institution of Mechanical Engineers, the In- 
stitution of Electrical Engineers, the Institution of Naval 
Architects, and the Iron and Steel Institute was a function 
to which we refer with pleasure The leading representa- 
tives of engineering science and practice in this country were 
present, and the assembly showed the high appreciation in 
which the work Sir William White h.is done for the 
country and the Navy is held by those who are best able to 
judge its value It is not often that five crientiBc or en- 
gineering societies unite to do honour to one of their members 
in this way, but the example might well be followed more 
frequently. Men who have devoted their lives to the progress 
of pure and applied science ought to be made to feel that 
their fellow-workers respect and admire their labours The 
public recognition of Sir William White’s services on Thurs- 
day last has therefore been noticed with satisfaction by many 
who were not present at the banquet 

During the past week the British Islands have been visited 
by a succession of the barometric depressions which have 
been prevalent for some weeks, and have occasioned a per- 
sistent continuance of mild south-westerly winds, with day 
and night temperatures considerably above the average On 
Wednesday, March 25. the Metropolis and southern parts of 
England c'tperienced thunderstorms, and thunder and light- 
ning occurred on succeeding days in various parts of the 
coiintry. At Greenwich a temperature of bS'’ in the shade 
was recorded, which is the highest registered in Marih simc 
1894, and the reports issued by the Meteorological Office 
show that the temperature reached 65° at Oxfoid, 79® at 
Pans, and 81® at Biarntz A peculiar feature of this ab- 
normal temperature was that the highest readings occurred 
during the evening, a correspondent at Cambridge writes 
^hat he recorded 63° at yh 30m pm In the neighbour- 
hood of London, a reading of 08 ® was recorded at 8h p.m . 
this temperature is about ay® above the average, and fully ij® 
above the average evening summer readings The clouds 
bore a somewhat unusual appearance, known as niniiimalf)- 
cumuius, or festoon-clouds 

The following are among the lecture arrangements at the 
Royal Institution after Easter Prof Allan Macfadyen, 
three lectures on the blood and some of its problems , Prof 
G, H. Darwin, two lectures on the a'^tronomical influence of 
the tides (the Tyndall lectures) , Prof E J Garwood, two 
lectures on the work Of ice as a geological agent ; Prof 
Dewar, three lectures on hydrogen . gaseous, liquid and 
solid , Prof S. H Vines, two lectures on proteid-digestion in 
plants , Prof J A. Fleming, two lectures on electric reson- 
ance and wireless telegraphy , and Prof, S P. Thompson, 
two lectures on the '* De Magnete ” and its author, (1) the 
book, (i) the man The Friday evening meetings will be 
resumed on April 24, when a discourse will be given by the 
Hon. R. J. Strutt on some recent investigations on electrical 
conduction , succeeding discourses will probably be given by 
Prof. William J Pope, Dr. D H. Scott, the Prince of 
Monaco, and others 

The Italian Senate has approved a Dill for the construction 
of a powerful radiographic station on the Marconi system 
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In the House of Commons on Monday, Sir J. Leng asked 
the Postmaster-General whether, in view of the fact that the 
Admiralty have come to an arrangement for the adoption of 
Marconi’s system of wireless telegraphy, he would state what 
hindrance there is, if any, to the Telegraph Department 
giving the same facilities for transmitting Marconigrams 
over the public wires as are given to the cable companies, 
and can he state the present position of the negotiations. In 
reply Mr. Austen Chamberlain said I am prepared, on 
proof to my satisfaction that the company are in a position to 
deal satisfactorily with the business handed to them, subj'ect 
to their compliance with certain conditions required in the 
public interest, to give them the necessary facilities for the 
transmission of telegrams to and from Foldhu station. I am 
in communication with the company and other departments 
on the subject ” 

The electrification of the Lancashire and Yorkshire Rail- 
way between Liverpool and Southport is nearly finished, and 
the lines will be opened on the new system during the pre- 
sent year Thirty-two miles of feeders, which are to be 
worked at a pressure of 10,000 volts, have been made by 
Messrs Glover, of Manchester, and have just passed the 
factory tests at 60,000 volts, Messrs Dick, Kerr and Co 
are the engineers for the work. 

Thc first two trains constructed for the electrifitation of 
the Melropolitan District Railway have been delivered at 
South Harrow, and are being fitted with their electrical 
equipment. The new line from South Harrow to Ealing is 
being used experiment ally for trial runs and so forth, power 
being supplied by a smnll station whith has been specially 
built The curs of the new trains are built somewhat on 
the same lines as those of the Central London Railway, the 
seats being along the sides instead of transversal. Elec- 
trical heating apparatus is installed beneath the seals A 
train will be made up of seven cars, three of which, the two 
end ones and ihe middle, will be motor lars, this arrange- 
ment allows the trains to be divided into smaller units at 
periods of light traffic Kaih tar has a seating capacity of 
fifty, so that a complete tram will carry 350 passengers m 
comfort, and probably as many again during busy hours, 
standing along the central gangway At present no dis- 
tinction of tlass has been made, and it 15 said that the com- 
pany proposes to fix a uniform rate of 2^d for any distance. 
The large generating station m Chelsea is aii yet by no 
means finished, so it will probably be some time before the 
electrification is completed 

Prof Fleming, in his final lecture on wireless telegraphy 
at the Society of Arts last week, dealt with the question of 
interception of messages, and recounted the results of some 
experiments he had made the week before at Poldhu, Two 
series of messages were sent out from Poldhu, the one from 
the large aerial used in Transatlantic signalling, and the 
other from a small mast used for short distance experimental 
work Some of the messages were in cipher, and they were 
all secret, being known only to Prof Fleming ; they were 
transmitted simultaneously, and received at the station at the 
Lizard, where there were two receiving circuits, one tuned to 
the large and the other to the small aerial. The messages 
were sorted out perfectly and printed on separate Morse 
tapes. The remainder of the lecture was devoted to a com- 
parison between the Marconi and other syntonic systems, and 
to 0 consideration of some of the un^wlved problems of wire- 
less telegraphy The lecturer pointed out that one fault of 
the receiving apparatus la} in the fact that it was unable to 
indicate the direction from which the received radiations 
were coming, or to give any gauge of its distance, thus 
making it Impossible to localise the source. 
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Tub report of Marconi's Wireless Telegraph Co Ltd 
which has just been issued contains some interesting par^ 
ticulars of the work that has been done The list of stations 
which have been erected including Lloyd 9 stations con 
tains twenty-five names three of these arc the Transatlantic 
stations at Poldhu Cape Breton and Cape Cod of the rest 
eight are in England four each m Ireland and the United 
States two each m Canada and Germany and one each in 
the Isle of Wight and Belgium With reference to the 
Navy It IS stated that thirty two ships ha\p already boon 
equipped, and arrangements have been made by which the 
use of wireless telegraphy in the Navy will be griatly ex 
tended The subsidiary company the Marconi International 
Marine Communication Co I td is able to report satis 
factory progress seven lines of steamships are using Iht 
svstem the total number of ships so far equipped being 
thirty-one The report also contains a number of details 
concerning the work which his been done b> the Company 
and Its oflshools in Italy hnnee Oerminv Belgium the 
United States Canada and other ccuntries 

Two reports referring to disturbances of the earth s crust 
have appeared sinte we went to press last wcik Ihey are 
as follows - Naples March 27 Ihe activity of\esuviusis 
again increasing 1 xplosions occur with frequence and 
rumblings arc heard JerusaUin March 30 A shock of 
earthquake occurred last night at 12 3-^ throwing the entire 
population into a state of great excitement 

Tub Board of Irade his received inh rmation through 
the Colonial Office that a uniform lime based on the 30th 
meridian or two hours east of Greenwich has been adopted 
by all the South African Governments with the exception 
of that of German South West Afiica It is announced on 
the same authority that on I ebru ir> 28 at 11 30 p m the 
time was advanced to midnight in the Transvaal and that 
similar steps were taken in the other South \rrican colonies 
«*xcept Natal where no change was necessary 

\ TFW details referring to the paithquakc in the midland 
counties on March 24 (see p 491) have leached us from 
correspondents Mr I W Shurlock says that it Derby 1 
double shock occurred about 1 29 p m the two shocks being 
-separated by a few seconds only but no shock was felt it 
I fo p m At the Hams Institute Preston Mr J Harrison 
noticed a vibration of the building at about i 32 p m and it 
was remarked that the suspended electric lamps were set 
swinging by the hiovement Mr W 1 rench noticed a 
peculiar shaking of the floor of a room nt I anca^jtcr ut about 
1 30 p m and remarked th it it was an earth tiriiior A 
correspondent writing from Rock herrv says there were 
rhree distinct shoiks the second being of a conqxiund 
character There were about three principal movements 
in this middle shock the first being most and the last least 
pronounced but I could also distinguish in addition to this 
rolling a pitching motion at right angles to it and a com 
binalion of the two the greatest dip of the pitch being to 
wards the N L Of the other two quakes the first had one 
chief motion towards the S F and the last had one similar 
but of less force and then slight pitching which gradually 
died away There was no noise and the lime the earth- 
quake lasted appears to ^e to be longer than that given in 
the accounts 1 have seen ' Prof F Wiechert recordi in 
the Daily Mail that the earthquake was registered by a 
seismograph at Gbttingen 

Thb death is anncninced of I>t Gustav F R von Radde, 
who was born at Danzig on November 27 1831, Bnd 

distinguished himself as a natuillhst From the Timej we 
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I Irarn that in 18^5 he was called to St Petersburg by the 
Russian Imperial Geographical Society which was dis- 
patching an Important expedition to I astern Siberia and 
Kamtehatkj to which he wa>i attached It extended over 
five years and at the request of Count Muravieff the then 
Governor General of Siberia \on K idde founded a Cossack 
settlement which was named Raddowka after him, and 
is one of the most flourishing bclllcments in those parts 
1 or the reports which he published on his travels the 
Rusisian Academy of Science awarded him the Demidoff 
prize and published them at its own expense In 1863 h® 
accepted a call to the Caucasus ind wc*nt lo Tiflis There 
he founded a Caucasian muscuin uf natural history ethno- 
graphy and archtcology of which he was made the diri.( tor 
a post he held until his death He w is able nevertheless 
to undert ike many other scientihc journeys not only in 
Caucasia but in Transcaspia and along the whole border 
1 tncl cf Russia in Asia as well as in other parts uf the 
Fast which resulted in many \erv valuable contributions 
to the scimtiliL literature of the d iv 

Till Roval Academy of Scitncc'i of Turin offers the follow 
ing prizes — J he Uressa prize of gboo lire for the most v ilu 
ibie discovery made by an Italian in the period 1901-1904 in 
i 1 irge number of various specified deparLincnts covering a 
\ cry extended porlic n of ih dimain of science 1 wo prizes 
of 30 000 lire both open t fore gners ire ofTered one for 
the best printed work on I itin liter cLurc published in 1903- 
19 if the other for the most vduabic work on any of the 
physical sennns printed in 1907-1)10 I inalh a prize of 
2^00 lire founded by (lUitien is offered for the best work 
on philosophy including the h sti ry of philosophy published 
m 1900-1902 

1 iiF Ro)al Meteorological Institute of the Netherlands 
has published its hfty third 3 eai book conlaining observ 
Jtions ind results fc r 1911 hor ihe last few years the v due 
I [ this publication has been mui h enhanced by its confonnity 
to Ihe s( heme idopted by the International Meteorological 
rommittee Hourly observations are published fur four 
stations tri daily observ dions md monlhlv in 1 annual 
summaries foi i nu iiber of ether stadons and rainfdl 
values fit 106 stations An appendix gives an interesting 
account of the storm w irning ser\ ice 74 per cent of the 
warnings issued met wKh cf mplete success and per cent 
with paitiil success Rfiognilion is made of the vilue of 
special warning messagis le eived from the English 
Meleorologic il Ofliie 

\\t have received from the president of the International 
Aerontutual Committee a preliminary report upon the 
b dioon ind kite ascents made m 1 urope md the United 
States on the morning of February ^ fne space at our 
disposal Will only allow rf refi fence to the most noteworthy 
altitudes attained by the registering balloons At Irappes 
the register recorded a height of 700 metres the minimum 
tempcrnlurr ^9" S ( was registered u 10 940 metres 
The reading on the ground was 4 at iH^o metres there 
was an inversiftn i"S JlfevilJe the greatest height was 
15020 metres niiniinum temperature — 2 at 11650 
metres temperature on the ground s inversion o® 6 at 
1880 metres At Strassburg the low temperature of —66° o 
was recorded at 12 500 metres reading at starting 0° two 
inversions were shown 2® 4 nt jem metres and 6° 4 at 1400 
metres A second balloon recorded —62® o at 12 100 metres, 
inversion 5® 5 at 1850 metres Those ascents were made 
in an area of high barometric pressure 

liiE annual meeting of the Scottish Meteorological Society 
was held on March 25 The report of the council presented 
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to th^ meeting, states that Sir Arthur Mitchell has resigned 
the office of honorary secretary, and has been succeeded by 
Mr, R. T. Omond. The council also reports that the work at 
the two Ben Nevis observatories has gone on satisfactorily. 
The arrangements for resuming the observations during the 
summer at the half-way station (saoo feet) were carried out 
in August last> A very complete series of observations was 
obtained, both at the half-way station, and also for part of 
the time at three other intermediate stations. Dr Buchan 
has been chiefly occupied with a continuation of the discus- 
sion of the hourly observations of pressure, temperature, 
humidity, rainfall, and sunshine, with their inter-relations, at 
the Ben Nevis and Fort William observatories from 1890 to 
1903. As regards the temperature and pressure inter-rela- 
tions, the “ constants ” have now been determined for all 
temperature differences, for difTerenues of ia“'o or less, and 
for dllTerences of ifl° o or more. The relations which the 
results bear to the c>clones and anticyclones of north-western 
Europe have been pointed out A beginning has been made 
With a discussion on the hourly hygrometric differences. The 
relations of the various hourly and daily differences thus 
ascertained to weather changes are also in course of ex- 
amination. 

Prof T, D. A Cockerell, of the New Mexico Normal 
University, East Las Vegas, writes concerning the advan- 
tages of the wall museums which he has used in the depart- 
ment of biology under his care The cases are shallow, and 
consist of frame and back of wood, and a glass front 
screwed down tightly so as to keep out dust Wall 
museums of this kind occupy no space needed for other pur- 
poses, and can be placed in any rooms continually used by 
students A similar plan has been advocated by some 
teachers in this country, who will be glad to hear of the 
success which Prof Cockerell has found to attend the em- 
ployment of wall cases in his biological instruction. 

To be able to attach, by means of an adapter, a telephoto 
lens to the objective of one’s camera is a desideratum which 
will be appreciated by inanj photographers Such an ac- 
quisition has recently been placed on the market by Messrs 
J H- Dallmeyer, Ltd., in the form of “ the Adon lens, 
which is a very compact, light and well-finished article. It 
IS mounted in aluminium, has a rack and pinion adjustment, 
and adapter for mounting it on other lenses, or a flange 
for using It by itself, and an iris diaphram, the whole of 
which Is contained in a neat leather case. The system it- 
self Is composed of two achromatic combinations, the front 
being a positive lens of focal length 4^ inches, and the 
back a negative lens si inches in focal length The focus- 
ing is manipulated by the rack and pinion, thus obviating 
the necessity of altering the extension of the camera When 
used In front of an ordmary lens, there is a limit to the 
magnification obtainable, but by itself it has no such limit- 
ation ; in the first case magnification from 2 to 3j diameters 
can be secured. The illustrations contained in the booklet 
which describes the methods of use and results obtained 
with this lens show specimens of the kind of work that 
can be accomplished, and speak well for the definition of 
the combination 

Mn F. E. Ives has described in the Journal of the Frank- 
Im InsUtuiB a very simple way of irfeasuring objects under 
the microscope by projecting an Image of an illuminated 
scale — a jeweller's saw was used — on the plane of the 
object by means of the substage condenser, 

The unfortunate controversy that has arisen between 
Major Ross and Prof Grass! regarding the discovery of 
the mosquito phase of the malaria parasite continues, and 
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a lengthy pamphlet dealing with the whole matter haa 
been Issued by the last named. To an impartial observer, 
it would seem that the credit of the discovery must un- 
doubtedly be given to Major Ross, but that a vast amount 
of detail as to the exact metamorphoses undergone by the 
parasite and the elucidation of the species of mosquito con- 
cerned have been contributed by Prof. GrassL 

As IS well known, a high body temperature is incom- 
patible with life, and when it rises to about nine degrees 
above the normal (from 98°' 4 to 107° F ), and continues at this 
for any length of time death ensues Drs. Hallibjrton and 
Mott show that this temperature coincides with the coagu- 
lation of one of the proteids, cell-globulin, of the cells of 
the nerve-centres, and probably of other cells of the body, 
and suggest, therefore, that the physico-chemical cause of 
death from hyperpyrexia is the coagulation of cell-globuliii 

It is announced that commencing with the current volume, 
the Physical Review will be conducted with the cooperation 
of the American Physical Society, and the proceedings of 
the Society will be published in the ftrview instead of in 
the Bulletin previously issued 

Phot Luigi S\la publishes in the I^mbardy Rcndiconit 
an account of the work of Giovanni Zoia, professor of 
anatomy in the University of Pavia, who died on December 
I5i *Sgg Prof. Zola was the author of more than seventy 
writings dealing with anatomy, his largest work being 
his description of the museum of human anatomy at Pavia. 
He was also one of the founders, m 1879, of the Bollcitino 
scieniifico, which he edited jointly with Profs. A de 
Giovanni, of Padua, and Leopoldo Maggi, of Pavia, 

In a note contributed to the Physical Peuieicf on the 
dimensions of large inductance coils, Mr James E. Ives give^ 
numerical results showing that a coil of maximum induct- 
ance must have a square cross section, that the inductance 
of a coil with given length of wire increases rapidly as 
the mean radius is increased up to the maximum inductance, 
and then decreases slowly, and that for coils of maximum 
inductance the inductance increases rapidly as the length of 
wire increases, but not quite proportionately to the square 
of the length. The second conclusion shows that it is better 
to make the mean radius too large than too small 

In certain- notes on Che anatomy of the g-banded armadillo 
(Tniujia novemcincia), published in vol. xvii. of Mem. Soa. 
Antonio-Ahate, Dr. Duges alludes to the animal under ihe 
name of Cachtcama novemcineta We have been unable to 
find that generic term in any list, and if the author intend? 
it to supersede Tatusia (or Tatu, as some would have it), 
this should have been definitely stated, 

lu continuation of previous articles on exterminated 
animals. Mr. G Renshaw, in the March number of the 
Zoologist, publishes one on the black emeu {Dromaeus ater), 
of Kangaroo Island, which was exterminated by a squatter 
some time during the last century A stuffed specimen 
in the Pans Museum 19 the only complete skin of this 
bird known to exist. 

Much Interest attaches to an article by Mr E C. Case 
in the February number of the American NaturaUst on the 
“ Pelycosaurlan ” reptiles of the Permian and Trlassic form- 
ations of North America. These reptiles were near relatives 
of the anomodonts (theriodonts and dtcynodonU) of the Trias 
of South Africa and other countries of the Old World, The- 
author now finds that the American forms, in the retention 
of two temporal arcades to the skull, display affinities to 
the tuatera (Rhynchocephalla) which are lost in their 
African allies, the two temporal arcades having in these 
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latter more or less conipletely coalesced We have thus 
further evidence of the derivation of mammals, firstly 
through forms allied to the Amentan pelycosaunana, and 
then through the Old World theriodonts, from the primitive 
rhynchocephalian type 

Mr K. Finn has sent us a copy of a paper on variation 
in birds, reprinted from the Journal of the Asiatic Society of 
Bengal. Among the abnormalities is a five-toed quail , 
while colour-variations are well illustrated by a plate show- 
ing three different phases in the pintail snipe As regards 
variation under domestiration, the author believes this to 
be due to conditions favouring the preservation of abnormal 
individuals rather than to an inherent tendency to vary 
Neither, he believes, is climate directly conducive to varia- 
tion. The coarse and heavy body form noticeable in so 
many domesticated birds, especially waterfowl, appears to 
be due to the aggregate result of small tendencies In this 
direction, which, in the wild state, would have been soon 
eliminated Possibly the ultra development of ffeshy struc- 
tures, such as combs and wattles, among many domesticated 
birds IS due to this tendency towards u coarse and heavy 
habit 

The investigations of Prof \ ines upon the nature of 
ferments in plants which act upon proleids — on which sub- 
ject a second paper appears in the Annals of Botany — 
suggest that these are of two kinds The ferment found 
in seeds and fruits, notably pineapples and figs, or other 
storage organs, can break down the more tomplev proteids. 
but the digestive substance detected in many leaves, sleiiTi 
and roots can only act upon simpler proteid bodies , this 
may correspond to the ferment termed ere^jrin, which has 
been discovered In the small intestine of animals 

Information from the neighbourhood of Newfoundland 
and Nova Scotia indicates that this is likely to be a great 
ice season. Before the end of February vessels were already 
being seriously delayed by extensive ice-fields and floes, and 
scores of large bergs In some cases it has been necessary 
to steam southward for many hours to get clear of the 
danger The bergs are met with well to the eastward of 
the Newfoundland bank, and it will not be surprising if 
they drift as far as the 40th meridian, or even to 35° W , 
judging by the weliing-up, thus far to the eastward, of the 
very cold water of an under current which probably comes 
from the ice region. Round ^0° N , 35” W , m December 
and January last, such exceptionally low sea tempeiaturrs 
as 32° to 40° were observed. 

Dust storms and ice are amongst thr interesting features 
of the Meteorological Office pilot chart for the month of 
April It is now a comparatively easy matter to explain 
the fall of dust which was so generally observed over the 
south of England and in many Continental countries, from 
the Bay of Biscay to Austria, on February 22-33 
meteorological logs from various ships show that since 
the middle of December immense quantities of sand have 
been borne by the African harmattan wind over the Dulf of 
Guinea and out on the Atlantic to about 30° W longitude 
At first the phenomenon was limited to the tropical region, 
but In February, when lye had such a remarkably persistent 
southerly to south-westerly wind in the British Isles, the 
north-east trade was displaced by a south-easterly to south- 
westerly breeze, at least down to the latitude of 13° N. 
The dust was therefore carried northward by this current, 
and there are a number of reterds of falls in various Lati- 
tudes. On February 21, the day before the fall in Europe,^ 
a fine, light reddish dust was dd^Ktsited on a ship in 40° N., 
ajJ" W., the dust coming up from south-south-west or 
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south-west 'Ihere seems to be sufficient evidence available 
to negative the theory that the dust falls had their origin 
in the West Indian volcanic outbuiats of last year 

Messrs. Charles Griffin and Co , Ltd , have reissued 
at 6s net the third edition of “ A Short Manual of Inorganic 
Chemistry,"' by Dr, A. Dupr^, F R S , and Dr H, W, 
Hake, 

An eighteenth edition of Trautwine’s “ Civil Engineer's 
Pocket-Book ” has been published by Messrs John Wiley 
and Sons in New York, and Messrs Chapman and Hall in 
this country The new edition is larger by about 100 pages 
than its recent predecessors Numerous new articles have 
been introduced, and about twenty others have been re- 
written It IS thirty years since the first edition of the 
pocket-book appeared, and in its new form il should have 
.•snother long lease of life. 

1 HE second part of the second German edition of Prof. 
J H van 't Hoff's " Vorlesungen uber Lheoretische und 
physikalische Chemie " has been published by Messrs F 
\ leweg and Son, Brunswick It will be remembered that 
the work is based upon lectures delivered in the University 
of Berlin, and contains a clear and lOmise statement of the 
principles of physical chemistry. The first part deals with 
chemical dynamics, ond the part before us is concerned with 
ihrmiLdl statics The price of this part is four marks 

'I lih Berichte for March 7 contains a very striking paper 
by Messrs Bamberger and Seligman on the tertiary nitroso- 
paraffins The three lompounds described are blue when in 
a monomolecular state, but, like nitrogen peroxide, readily 
polymerise to lolouHess bimolecular compounds Thus the 
blue ethereal solutions deposit colourlo.ss crystals, and the 
evaporation of the last trace of ether is accompanied by an 
abrupt bleaching of the whole mass. The change is, how- 
ever, by no means instantaneous, and a solution of the while 
polymer only gradually develops the normal blue tint By 
determining at intervals of a few minutes the free^zing point 
of a freshly-prepared solution in benzene, the gradual course 
of the depoU mensation was followed, and it was found that 
the decrease of molecular weight, which continued during 
four hours, exactly corresponded with the developiment of 
the blue colour. Depolymeris&tion takes place mbktgrapidty 
when the compounds are dissolved in chloroform or benzene, 
and least rapidly when oxygenated solvents such as ethyl 
acetate or acetic acid are used Aqueous solutions become 
blue very slowly, and even on heating to the boiling point 
the development of colour is not instantaneous. These re- 
sults are directly contrary to what has previously been 
observed with reference to the influence of solvents on the 
vfloi,ity of chomical change, and further investigations 
should 3ield imponant results 1 he contrast with nitrogen 
peroxide is further illustrated by the fact that the white 
.ind blue compounds differ not only in solubility, but also in' 
smell, the white form being odourless*, whilst the blue form 
h.is a sharp, |Kingont smell. 

Tut additions to the Zoological Society's Gardens during 
the past week include two Chanting Hawks (Mcherax 
musicus) from Soulh Africa, presented by Mr. A. W. 
Guthrie, a Nonpareil Finch {Cyauospiza ciris), an Indigo 
Bird {Cyanospiza cyanea) from North America, presented by 
Miss Anne Ricardo ; a Broad-fronted Crocodile (OsUolocmus 
tetraspts) from Nigeria, presented by Mr. C. V. Fox; a 
Hagenbeck's Mungabey (Cerccicebuj hagenhecki) from the 
Upper Congo, a Black-handed Spider-Monkey 
geoffroyi) from Central America, deposited , eight Mandarin 
Ducks galericulata) from China, received in exchange. 
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OVR ^STROlfOmCAh COLUMN. 

A New Star in Gemini — A communication received from 
Pro!. H H Turner on March 35 announced that the Image 
o( a Nova, or a variable, had been diqrovercd on a photo- 
graph taken at the University Observatory, Oxford, on 
March 16. The position of the object was given as 

R.A =6h, 37m 48'9 s., Dec =+30° 2' (1900), 

which is situated in the constellation Gemini near to the 
border of Auriga, and about half-way between 6 and e 
Geminorum, a little preceding the straight line joining 
them This position was ronhrnipd by an observation made 
at Oxford on the evening of March 24 A telegram from 
the Kiel Centralstelle confirmed the discovery. 

In a second communication from Oxford it was announced 
that Mr, Newall had observed the .spectrum with a direct 
vision spectroscope attached to the Sheepshanks equatorial 
at Cambridge, and had little doubt that the object was a 
Nova. He found that bright lines — both numerous and 
strong — were present, those in the green part of the spec- 
trum being especially bright 

In a letter to (he Tiwej of Saturday, March 28, Prof 
Turner stated that the object was not bright enough for its 
image to appear on plates taken on February 24 and earlier, 
and as no apparent movement had taken plate between 
March 16 and 24, it was certainly not a planet 

The magnitude of the new star is about 7, and, as it is at 
present near to the zenith during a greater part of the 
evening, it shouid be easy to observe, given favourable 
meteorological conditions. The accompanying chart shows 
the approximate position of the Nova in regard to the 
surrounding stara. 



A Circular (No 58) from the*Kul Cenli alstelle announceB 
that Prof Hartmann, at Potsdam, ex.imincd the visual 
spectrum on March 27. He found the hydrogen lines Hj9 
and Ha to be present, the latter appearing especially bright , 
the yellow part of the speclrum is pxlremelv faint as com- 
pared with the blue, whuh (ontains many bright lines 
superimposed on a rontinuous spectrum. The spectrum 
leads to the conclusion that the star is either a Nova or a 
variable of the Mira type. 

Prof, Hale, at Yerkrs Observator), observed the Nova 
on March 27 75 (G M.l ), and found its position to be 
a = bh 3710 4i}B , a*-|-3o® 2' jS*, and its magnitude 85. 
'Ihe spectrum contains bright lines (or hands), and the colour 
of the Nova is red 

TifE Sonar Constant — In a paper read before the 
American Association for the Advancement of .Science on 
December 30, Prof. S P Langley discussed the values 
which have hitherto been obtained for the constant of solar 
radiation, and gave an outline of the course of study of this 
constant that It is proposed to carry oyt In Che immediate 
future at the Smilhsuman Astrophyaical Observatory. 

The author, Ln his opening remarks, drew attention to 
the vita] importance to humanity of obtaining definite know- 
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ledge of the magnitude, nature and possible variations of 
this radiation, and stated that whilst many other astro- 
nomical problems are of great interest from a purely scien- 
tific point of View, this one problem is of intensely practical 
importance; he then summarised this view in the following 
statement • — “ 1 recognise that every nebula might he 
wiped out of the sky to-ntght without affecting the price 
of a labourer’s dinner, while a small change in the solar 
radiation may conceivably cause the deaths of numberless 
men in an Indian famine. ' 

Thus recognising the grave importance of a minute study 
of solar physics, Prof. Langley devoted a great deal of 
attention to its problems whilst connected with the Alle- 
gheny Observatory and the Mount Whitney expedition, and 
with his bolometer made a long series of observations which 
led to the conclusion that the values obtained by Pouillet 
and other observers were far too small By measuring the 
solar radiations wave-length by wave-length, he obtained 
values varying from 30 to 35, thus nearly doubling the 
classical value, 1 76 calories, oblained by Pouillet 

Using the bolomeinc method it is now possible to obtain 
results in fifteen minutes which it previously took two days 
to obtain, and the Smithsonian Observatory nroposes to com- 
mence, in the immediate future, a series of obBervatmns in 
order to determine (a) the coefllcients of atmospheric trans- 
mission under all conditions, and (I>) the coefficients of 
tiansniission of the various parts of the apparatus In 
doing this the observers will become familiar with the ex- 
perimental methods which, it is hoped, will be used later 
at more elevated stations where the atmospheric conditions 
are much more favourable, and they will also obtain values 
more nearly approximate to the true values than those 
hitherto obtained (Astrophyaical yournaf, vol. xvii No 2) 

The Magnesium Si-ecthum Line at X 4481 — Sir William 
and Lady Huggins communicate to the Manh number of 
the Asfrophysital Journal the preliminary results obtained 
by them in a series of experiments made in order to deter- 
mine under what laboratory conditions the line at X 4481 in 
the magnesium spectrum a.^'Sumes the sharp, narrow appear- 
ance It has in many stellar spectra. 

The authors have arrived at the conclusion that the 
quantity and the electromotive fone of the electriuty which 
acts during the spark discharge between magnesium poles, 
have only a small influence on the character of this line, but 
(hat the suddenness of the blow of the discharge determines 
its character 

In a plate which accompanies the article is shown a re- 
production of the spark spectrum where the discharge of 
(he secondary took place directly between the magnesium 
poles, the jar having been removed from the circuit , in 
this case the blow of the di<;cliarge is less sudden, through 
the incoming of the full self-induction of the coil itself, and 
the line assumes the sharp appearance «een in stellar spectra. 

Other spectra which are reproduced show the difference 
111 the appearance of this line under various conditions of 
spark discharge 


THE EMANATIONS OF RADIUM.' 

\ A SOLUTION of almost pure radium nitrate which had 
I been used for spectrographic work was evaporated tij 

dryness m a dish, and the crystalline residue examined in a 
dark room. It was feebly luminous 

A screen of platinocyanide of barium brought near the 
residue glowed with a green light, the Intensity varying with 
the distance separating them. The phosphoi escence disap- 
I peared as soon as the screen was removed from the influence 
I of the radium 

A screen of Sidot's hexagonal ;b]ende (zinc sulphide), said 
to be useful for detecting polonium radiations, was almost as 
luminous as the platinocyanide screen in presence of radium, 
but there was more residual phosphorescence, lasting from a 
few minutes to half an hour or more according to the 
strength and duration of the initial excitement. 

The persistence of radio-activity on glass vessels which 

^ By Sir WilUun Crooked, F k S Heful at Ihe KoyAl Society on 
March 79. 
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have contained radium is remarkable I liters beakers and 
dishes used in the laboratory for operations with radium 
after having been washed in the usual way remain radio 
active a piece of blende screen hold inside the beaker c r 
other vessel immediately g^lowing- with the presenie of 
radium 

Ihe blende screen itself is sensitive to mechanical shocks 
A tap with the tip of a penknife will produce a sudden spark 
of lig^ht, and a scratch with the blade will show itself as an 
evanescent luminous line 

A diamond crystal broujfht near the radium nitrate glowed 
with a pale bluish green light as it would in a Radiant 
Matter ' tube under the influence of kathodic bombardment 
On removing the diamond from the radium it ceased to glow 
but when laid on the sensitive screen it produced phosphor 
csience beneath which lasted some minutes 

During these manipulations the diamond accident-ally 
touched the radium nitrate in the dish and thus a few ini 
perceptible grains of the radium Milt got on to the zinc sul 
phlde screen The surfaie was immediatfl> dotted about 
with brilliant specks of green light some being a milli 
metre or more across ilthough the iriduting particles were 
too small to be detected on tin. white screen when examined 
bv daylight 

In a daik room under 1 mitrosropr with i i inch ob 
]ective each luminous spot is seen to have a dull centre 
'lurruunded by a luminous halo extending for some distance 
iroLind The dark lentre itself appears to shoot out light it 
intervals in different directions Outside the halo the d irk 
surface of the screen SLinlill ites with sparks of light No 
two flashes suiceed one anorhei on the same S(rI but aie 
M attored over the surface coming and going insUntaneousI) 
no movement of translation being seen 

The scintillations are somewhat better seen with a pot ket 
lens magiiifjing about 20 diameters Ihey arc less visible 
on the barium pfaiinocyanidt than on the zim sulphide screen 
A jKiwerful electromagnet has no apparent effect on the 
Scintillations which ippear quite unaffcitcd when the ciirrinl 
IS made or broken the screen being close to the poles and 
irranged axiallv or equatonally 
A solid piece of radium nitrate is slowly brought near the 
screen J he general phosphorescence of the screen as visible 
to the n iked eyo vanes according to the distance of the 
radium from it On now examining the surface with the 
pocket lens the radium being far off and the sireen faintly 
luminous the scintillating spots are sparsely scattered over 
the surface On bringing the radium ne irer the scrtin the 
s intillations bciomt more numcrc us and brighter until when 
t lose together the Hashes follow each other so quick!) that 
the surface looks like a turbulent luminous sea When the 
scintillating points are few there is no n sidii tl phosphor 
eacence to he seen and the sp irks succeiding eich other up 
pear like stars on a black sky When however the bom 
bardment exceeds a certain intensit) the n sidual phos 
phorescent glow spreads ovir the sireen without however 
interfering with the scintillations 

If the end of a platinum wire which has been dipped in a 
solution of radium nitiate and dried is brought nevi the 
screen the scintillations become very numerous and ener 
g'etic and cease immediately the wire is removed If how 
ever the end of the wire touches the screen a luminous 
spot IS produced which then becomes a centre of activity and 
the screen remains alive with scintillations in the neighbour 
hood of the spot for many weeks afterwards 

Polonium " basic nitrate produces a similar effect on the 
screen but the scintillations are not so numerous 

Microscopic glass very thin aluminum foil and thin mica 
do not stop the general luminosity of the screen from the X 
rays but arrest the srintillations 

I could detect no variation in the scintillations when a 
rapid blast of air was blown between the screen and the 
radium salt 

A beam of X rays from an Active tube was passed through 
a hole in a lead plate on to a blende screen A luminous spot 
was produced on the screen, but 1 could detect no scintilla^ 
tions, only a smooth uniform phosphorescence A piece of 
radium s^t brought neeu* gave the scintillations as usual, 
superposed on the fainter phosphorescence caused by the 
X-rays and they were not Interfered with in any decree 
by the presence of X-rays falling on the same spot 

During these experiments the flngtrs soon become soiled 
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with radium ind produLP pho'^phoresact nee when brought 
near the Screen On turning ihi lens to the apparently 
uniformly lighted edge of the s reen i lose to the finger the 
SLintillations arc seen to be ilrser ind mure numerous what 
to the naked eye appears liki a un firm milky way under 
the lens is a muUilude of sli II ir points ffisliing over the 
whole surface A cle m linger does net she w any effect but 
a touch with a soiled hnger is siiHu ml to confer on it the 
property Washing the (ingi rs sL ps tlinr iction 

It WHS of interest to see if rirefung the air would have 
any effect cn the scintill itions \ bit ndi scum was fixed 
ne \r a Hat glafss window in a vacuum lube md a piece of 
radium salt was attached to an iron rocker so that the 
iTiovcnient of nn outside magnet would iiLhrr bring the 
radium opposite the screen or draw it iw i> altogether A 
microscope give a good inidge of the surf ice of the screen 
and in a dark room the Scmiill ilions were well seen No 
particular difference was observed in i high vaiuum indeed 
if anythin<T the sparks ippeared a trifle brij^hter ind sharper 
in air than in vaiuo A duplicate apparatus in air was put 
close to the one in the \dcuum tube so that the eye could 
pass rapidly from one to the other and it was so adjusted 
that the scintillations were about equal when eich was in 
air The vaiuum appiralus was now exhausted to a very 
high point md the appearance on e ich screen was noticed 
Hire ag un L thought the sparks in the vacuum were not 
quite so bright as in air and on breaking ihe capillary tube 
of the pump and obsirving is the air entered the same 
impressicn was left on my mind but the differences if 
an> an viry minute ind are scaiceiy greater than might 
arise from errors of observation 

It IS diflirult to form in esli nate of the number of flashes 
of light per second Hut with the ladium nt about cm 
( ff the s nen Ihiy are barely detei l ible net being more 
than cne or two per second As (he distanci of the rtdiuni 
diminishes the Hashes hncame mire freejuent until at 1 or 
2 cm they are It n lumu r ms t ci iint 

[Itfdtd March iH — On bringing allernalrh 'i S dot s 
blende screen end one of barium platmocy anide face down- 
wards near a dish of polonium sub nitrite each became 
luminous the blende s rern being very little brighter of the 
two On testing thr two screens over a ciucibK containing 
dry radium nilraH both glowed in this case the blende 
screen being much the brighter Fxirnined with a lens 
the light of the blende mrnn was seen to consist of a mass 
of scintillations while that of the phtinocyamde srrecn was 
Q uniform glow on which the si miillations were much less 
apparent 

The screens were now turned fare upwards so that eman 
I itions from the active bodies wiiild have to pass through 
the thickness of card before n idling the sensitive surface 
I Placed over the polonium neither screen showed any 
. light Over the radium the platmocy anide screen showed a 
I very luminous disc correspondin(|f w th the opening of the 
I crucible but the blende disc remained quite dark 
1 It therqfon appears that pr ictically the whole of the 
lununobily on Ihe blende screen whether due to radium or 
pcil imuin IS occasioned by eman itions which will not 
penetrate card These arc the c manations which cause the 
scintillations and the n asi n whv they aie distimt on the 
blende md feeble in the platinorv anide s recn is that with 
Hie litter the sparks are sun on a luminous ground of 
general phosphon s enci which renders the eye less able 
to see the scintillations 

Considering how coarse grained the structure of matter 
must be to particles lorniing the rm m itions from radium 
1 cannot imagine that their relative penetrative powt rs de- 
pend on difference ■of size I attribute the arrest of the 
scintillating particles Co their eiectriLal character and to 
the ready way in which they are attracted by the coarser 
atoms or molecules of matter I hive shown that radium 
emanations cohere to almost everything with which they 
come into contact UiSmcvth ' lead platinum thorium 
uranium elements of high atomic weight and density, 
possess this attraction in a high degree and only lose the 
emanations very slowly giving rise to what is known as 
induced radio-activity “ The emanations so absorbed 
from radium by bismuth, platinum and probably other 

i * T hKve been i^uita unob e to detect any linei but thoiM ol biimulh (and 
or known inipuniiea) in the upeciium of tbe slroilBeii and moat active 
polonium salt 1 have bepn able to procure 
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bodiei, retain the property of producing scintiltatlons on a 
blende screen, and are non-penetrating]. 

It seems probable that In these phenomena we are actually 
wltnessii^ the bombardment of the screen by the electrons' 
hurled on by radium with a velocity of the order of that of 
light , each scintillation rendering visible the impact of an 
electron on the screen. Although, at present, 1 have not 
been able to form even a rough approximation to the number 
of electrons hitting the screen in a given time, it is evident 
that this is not of an order of magnitude inconceivably 
great. Each electron is rendered apparent only by the 
enormous extent of lateral disturbance produced by its im- 
pact on the sensitive surface, just as individual drops of rain 
falling on a still pool are not seen as such, but by reason 
of the splash they make on impact, and the ripples and 
waves they produce in ever-wldenuig circles. 


THE PSyCHOLOGV AHD NATURAL DEVELOP- 
MENT OF GEOMETRY. 

tN connection with recent endeavours to place the teaching 
* of geometry on the best possible basis, much interest 
attaches to Dr. Mach's attempt to trace the order In which 
geometrical facts first made themselves known in the 
natural order of evolution. 

The earliest notions of space must have been suggested 
by the relations of physical bodies to the parts of the human 
body, the spacial behaviour of bodies towards one another 
subsequently acquiring a mediate and indirect interest far 
transcending that of the momentary sensations. While the 
senses of sight and touch only give rise to sensations of 
surface, crude physical experience soon impels us to conceive 
the notion of volume, and the constancy of volume of bodies 
would be one of the first attributes to manifest themselves 
to our senses. Geometry, although asserted to be con- 
cerned with ideal objects only, arose from the consideration 
of the space relations of physical bodies. The earliest units 
of measurement were derived from our hands and feet Bui 
the material properties of bodies rather than their spacial 
properties possess the greatest interest for us, ana Dr 
Mach considers that the first ideas of measurement were 
those of volume, and arose from counting the number of 
equal identical immediately adjacent bodies which would 
fill a given space The notion of areas would be derived 
from the number of food-bearing plants which a given field 
woul^ contain or the labour required m planting them, 
distance would be estimated by hours of travef. The 
measurement of lines and areas by means of jofidr is a 
notion now completely estranged from our geometrical ideas, 
but in early times we should have measured lengths and 
areas by the number of solid bodies placed in line or dis- 
tributed over a surface required to cover them, an idea 
which is borne out by the remarkably elegant methods of 
mensuration expounded in the seventeenth century by 
CavaLlen 

Although movable bodies present different spacial sensa- 
tions to the visual sense dependent on the position and 
distance 0/ the observer, the notion of spacial constancy 
becomes associated with them both by the sense of touch 
and by combined experience. 

The earliest conceptions of purely spacial properties 
naturally asserted themselves in the pursuit of trades and 
arts The property that a number 0/ equal and similar 
triangles of any shape can be fitted together in regular 
order to form a pavement or mosaic naturally leads to the 
property that the three angles of a triangle are together 
equal to a straight angle. A consideration of the way m 
which the triangles run in rows would lead to the notion 
of parallels, and the property that the adjacent angles made 
by the parallel lines with any transversal are together equal 
to two right angles. The theorem of the Pythagoreans, 
according to which superficial space can only be partitioned 
into regular polygons in three ways, namely, into equilateral 
triangles, squares, or hexagons, naturally finds its origin 
in the same source 

•c! ! -'••••v.r .h.y .re, .h.y 

^ ® Tmn,Liled by 

NO. 1744, VOL. 67] 


A Btrelthed string furnishes the simplest visualisation of 
a straight line, and leads to the property chat a straight 
line is the shortest distance between two points, but Dr. 
Mach reminds us that this property cannot be regarded as 
being established by mere visualisation. It is true that we 
have learnt instinctively to reproduce in our imagination 
some method of demonstrating that, for example, two sides 
of a triangle are greater than the third side, but the source 
of our knowledge here is ^Hy^fcal experience derived from 
our knowledge of material bodies. Another property of 
straight imps, namely, that a straight line is self -congruent 
if made to slide or rotate upon itself, is also a result of ex- 
perience with straight and bent wires. 

The knowledge that the measures of geometry depend 
on one another was reached in divers ways The division 
of a parallelogrammatic field into smaller fields gave rise 
to the area being measured by the product of the length and 
breadth, and the knowledge Chat the area of a rectangle is 
greater than that of a parallelogram having the same sides 
gave rise to the idea that the area also depended on the 
angles ’ 

In regard to anglei, Dr. Mach points out that the defini- 
tion of an angle as the dilTerence between two directions 
IS a physiological definition, the notion of direction being 
a purely physiological conception. In abstract space, 
obtained by metrical experiences with physical objects, 
differences of direction do not exist. An angle is deter- 
mined when the distance is assigned between two points 
on Its arm at given distances from the vertex, but, as Dr 
Mach points out, this measure, though closely resembling 
those adopted in trigonometry, was not used in geometry, 
because angles so measured would not possess additivp 
properties I'he simpler measure of an angle by the arc or 
area which it intercfpis on a circle surrounding the vertex 
thus became generally adopted In connection with Ur 
Mach's views on this point, it may be maintained that even 
with our present experience of geometry an angle in- 
stinctively suggests the idea of space, extending, no doubt, 
indefinitely from the vertex, but possessing the remarkable 
property of being a definite fraction of the whole spate 
surrounding that point 

The object of geometry is to answer questions that occur 
repeatedly in the same form, and with this object has anwn 
the study of deductive geometry, which takes theorems and 
proves them once for all. But it will be seen that Dr. Math 
strongly emphasises the ^fiyjical and material origin of 
geometry, and his studies will naturally support the view 
that geometry is likely to be best understood when taught 
in its early stages from the experimental side 


T//E EUCALYPTS^ 


^HE economic importance of the genua Eucalyptus to our 
Australian Colonies accounts, no doubt, for the some- 
what extensive omcial literature which has grown up there 
on this subject This includes numerous publications by the 
Government botanists and forest officials of the Australian 
colonies, and esperully the classic “ Eucalyptographia, '* 
now, unfortunately, no longer obtainable, of the iate Bargn 
von Mueller, whose enthusiasm for the genus is mainly 
responsible for the large Eucalyptus plantations now exist- 
ing in Italy, France, Algeria, California and other countries 
Messrs Baker and Smith, in their contribution to Euta- 
lyptus literaiure, give an account of the results they have 
secured in the course of a systematic study of the Euca- 
lypts, both from the botanical and chemical points of view, 
and they conclude from the data so obtained that the trees 
belonging to this genus may be divided into a series of 
natural groups, in which there is a sinking correlation 
between the structure of the leaves, and to a certain extent, 
also, of the barks, and the composition of the essential oils 
pr^uced by the species; thus, in Eucoly^fuj fejjeloWi, 
which the authors regard as the primitive type, the leaves 
have a chaTacterlstlc parallel lateral venation and furnish 


(T«:hnol(^li:*| Munum : New South Wale* ) ^ *95 » 
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an oil conilfttlfiff principally of pinene ihib 15 albo the case 
with about thirteen other species which together form 
Group 1 In this system of classification In the succeeding 
groups the lateral venation of the leaves becomes gradually 
more complex a marginal vein appears and at the same 
time the oils produced undergo what may be called a corre 
sponding change , thus pinene is partially replaced by cineol 
until as in the Eucalyptus globulus which the authors 
appear to regard probably in deference to its commercial 
value as the highest evolutionary product of the genus 
this constituent amounts to 60 per cent of the oil obtained 
In the course of this evolution there have appeared several 
side issues furnishing oils in which cineol is replaced by 
aromadendral piperitone gcranyl acetate or citronellal and 
pinene wholly or partially by the terpenc phellandrene and 
in each of these groups also there exists a corresponding 
leaf structure 

Interesting as Is this correlation of morphology and con 
stituents in the Lucalyptus species U may be pointed out 
that a knowledge of the constituents of a plant is never 
likely to play such an important part in systematic botany 
as the authors appear to believe since there are already 
known numerous instances of plants which grown under 
different climatic conditions show no morphological change 
yet exhibit remarkable variation in constituents and on 
the other hand plants which are not at all closely related 
frequently contain the same colouring matters alkaloids 
&.C so that the necessary specific constancy of constituents 
which alone would make such criteria useful is wanting 
The authors lay stress on observations made by them as to 
the absence of marked variation in the composition of oils 
yielded by the same Eucalyptus species grown in different 
districts of Australia but the evidence of constancy in this 
respect would be greatly strengthened if it could be shown 
to hold for the same species grown outside Australia for an 
investigation of this kind ample material now exists In 
foreign plantations 

The principal feature of the volume Is however the pub 
lication of results obtained in the examination of the oils 
yielded by practically all the Eucalyptus species indigenous 
to Australia A short description of the oil obtained with 
Its physical constants and those of its principal fractions 
IS appended to the botanical description of each species 
and in order to render these more readily available they 
are tabulated in special appendices 

Ihe evidence adduced by the authors of ihe occurrence In 
the Eucalyptus oils examined of the normal constituents 
cineol pinene phellandrene &c is as a rule unexception 
able but occasionally there are lapses which perhaps are 
due more to the magnitude of Ihe authors task in recording 
such a mass of facts than to their lack of scientific thorough 
ness eg a minute difference in the Isvorotation of two 
fractions seems insufficient evidence for the assumption that 
aromadendral exists In the oil of E cotymbpsa (p 26) 
similarly the coincidence of the melting point of the nitroso 
chloride of the terpene of E bottyoides with that of pinene 
nitrosochlonde Is not conclusive evidence of the presence 
, therein of pinene and it is usual in such a case to prepare 
in addition the niCrol piperide or similar derivative The 
evidence given for the occurrence of a valeric acid ester 
in E umbra (p 37) is worthless whilst the lemon like 
odour of a particular fraction of the oil of h fraxmotdes 
scarcely warrants the assumption that it is due to oitral 
Without characterisation of this aldehyde by the preparation 
of at least one of its readily obtained derivatives The 
authors also appear to be unaware that the reaction (p 235) 
which they employ for the Identification of geraniol viz its 
oxidation to citral by chromic aci^, is equally well given by 
the iBomeride llnalool The formation of an alcohol 
(cineol) of the composition G|oH^,0 (p 223) by the oxidation 
of an aldehyde (aromadendral) of the composition C1DH14O 
18 if it really occurs — and on this point the evidence la 
slender — a unique reaction, and requires further Investi- 
gation It seems unfortunate also that whilst the specific 
rotation and solubllitv of the oils have invariably been deter 
mined the authors did not utilise their unique opportuolty 
to record it^ch useful constants as tha refractive index an<^ 
dispersion Exception must also beetaken to the use of the 
name eucalyptol in place of cineol in a scientific publication 
of this kind 
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The volume as a whole is remarkably well printed and 
the plates depicting leaves of the typical groups clearly 
exhibit the charactenst c features to wh ch attention is 
drawn in the text 

The mere collection of the n Tlir al necessary for an 
elaborate investigation of this kind is a task of considerable 
magnitude and when there is idded to this the tedious 
experimental work involved m the investigation of a large 
number of oils of similar composition some idea may be 
obtained of the industry and perseverance the authors have 
expended on this work The results should be of incstim 
able advantage to the colony far sighted enough to en 
courage the prosecution of such investigations 

The American volume is intended primarily to enable 
forest proprietors to identify the Eucalyptus species in their 
possession and is therefore largely a compilation of the 
diagnostic iharacters of the fifty odd species which have 
been inlruduced into the south western States Ihe author 
however devotes some space to extolling the ornamental 
and useful character of these liees and points out their 
value particular]) as wind breaks shade trees improvers 
of climate and as sources of limber and essent al oil The 
virtues of the latter when of Amen an origin are described 
in language somewhat reminiscent of the advertisements 
of transpont ne proprietary mediiines The chemistry of 
the volume is occasionally at fault as for instance when 
It is stated that (p 13) the exudations from the trees are 
in most cases not gums but resins and the chief in 
gredient of the lemon scented Eucalypt is ciitonellon (p 
3 q) The volui ie is like most of the publications of the 
U S Department of Agriculture well printed and copiously 
provided with useful and artistic illustrations 

T A Henhv 


OPPOsniON OP MARS 

IWr \RS is now brightly vis ble during the whole n ght 
and well placed in the sky for observation tie 
o cupies a position on the equator In Virgo but the present 
apparition is not really a favourable one the distance of Mars 
from the earth on the date of opposition (March 28) being 
nearly sixty millions of miles The apparent diameter of 
the planet as given in the RauUcal Almanac will be 14'' 6 
this IS only half the value (29* 5) which the planet pre 
seated in che best circumstances in August 1892 and 
September 1877 At those periods however the declin 
ation of Mars was more than 24° south of the equator so 
that telescopic observations were rendered very difficult at 
stations in high northern latitudes A comparison erf the 
last few oppositions of this planet gives the following 


figures — 
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Though the conditions Under which Mar^ is now dis 
played compare Unfavourably with those at a really good 
opposition it is quite possible to distinguish a large amount 
of detail on the disc Ihe principal features are very dark 
and well pronounced and may all be recognised under pretty 
high powers Fortunately Mars satisfactorily bears more 
extreme magniAiation than Jupiter In studying the latter 
object with a 10 inch reflecting telescope the writer has 
found a power of 252 vezy efficient and 312 ample for every 
purpose but on Mars the most serviceable powers appear 
to be from 332 to 48S 

The study of Mars is essentially different in character 
from that of Jupiter The latter does not exhibit his real 
disc but a senes of vaporous longitudinal currents m 
which are floating a number of changing spots of various 
tints Mars shows real surface markings which appear 
■hbject to certain temporary differences due to atmospheric 
Interference In fact the aim of an observer of Mars is to 
jliBtinguish the outlines of the markings in a comprehensive 
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manner aa regards both their positions and forms while 
the student of Jupiter occupies himself in taking- transji<i of 
the various spots visible in order to ascertain the rotation 
periods of objects situated in different latitudes Ihe 
rotation period of Mars is much more exactly known than 
that of anv other planet (the earth except^) and Prof 
Bakhuyzen^s value for this is 24h 37m as 665 deduced 
from aao years observation ^ 

It seems desirable to note the accurate times when 
certain well-defined objects on Mars cross the central 
meridian in order to test the lorrectness of the ephemenii 
{Monthly NoUces June 190a) Such transits will be most 
precisely obtained by micrometrical measurement The 
particular forms relative prominence and positions of the 
various dark and bright markings require further careful 
record and must always be regarded as the most important 
alms In the observaC onal study of this object A large 
number of excellent charts of Mars have been published 
affording a useful means of Lompanson but the observer 
need feel no disappointment should he fail to discern the 
supposed double canals the oases nr the thick network of 
interlacing 1 nes which eminently distinguish some of th 
drawings and impart a very singular aspect to Martian 
topography With the planet s diameter apparently very 
small as at present no observer can expect to secure com 
prehensive views of detail 

For obvious reasons the transit times of spots on Mars 
cannot be determined with the sane accuracy as those of 
Jovian markings The small disc of Mars and its com 
paratively slow rate of axial motion are responsible for 
this In one hour rotation carries the surface of Mars 
through only 14° 62 whereas on Jupiter the value is 36^* 7 
At intervals of about forty days the various features on 
Mars are presented at nearly the same times as before 
Early in March that conspicuous marking known as Syrfu 
Major was favourably displayed in the evenings and U will 
be Similarly well seen near the middle of April 

W F Denmng 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Dr Alexander Paine of the Jenner Inst tute has been 
appointed lecturer in bacteriology at the Bedford College for 
Women 

Dr Bleibireu of Bonn has been appointed to the chair 
of phvsiolo^ at the University of Gre fswald in succession 
to the late Prof Landols 

The authorities of the Clark University Worcester Mass 
have arranged again this year to hold a summer school from 
July 13-July 25 where university students teachers 
lecturers in pedagogy and others may take courses of work 
Jn psychology biology pedagogy and anthrafx>lagy fhe 
lectures and demonstrations will be under the direit super 
vision of President Cx Stanley Hall and other professors of 
the University 

A TELEGRAM through Laffan s Agency from New York 
dated March 28 states that Mr Carnegie has presented an 
additional 310 ooo2 to the Carnegie Institution at Pittsburg 
bringing up his total donations towards the cost of the build 
Ings and their endowment to 1 570 oooi exclusive of the 
400 oooi given for branch libraries of the institution for 
fossil excavations in Wyoming and for other purposes In 
addition to this Mr Carnegie has promised from 600 ooof 
to I ooo oooi for a new technical Institute 

In a recent paper read before the Society of Arts on 

Education in the Netherlands Mr J C Medd remarks 
that In Holland few things in recent years have been more 
striking than the development in nature study It is (aught 
univer^lly in schools of every grade urban and rural for 
its great educational value in developing certain faculties 
especially those of observation quite apart from its value as 
a preparation for science or In Its possible relation to rural 
puramdi Text books are eeldoni used Ptants and 

flow^Si gathered by the children themselves are atudied 
aMectWely and their structure explained " 
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The calendar for the session 1902-3 of the University 
College of Sheffield provides numerous interesting facts con 
cerning the work of the college hor instance the new 
endowment fund started in 1895 and the scheme of which 
was later enlarged when in 1^7 the original Firth College 
was constituted by Royal Charter a university college has 
now reached about 4a oooJ The calendar shows that the 
scattered and inadequate nature of the buildings has long 
been a serious hindrance to the college Funds have been 
raised towards the erection of new buildings on a single 
site for the whole college and it is hoped a beginning will 
be made during the current session Further donations for 
this purpose are inurh needed 

The first volume of the report of the U S Commissioner of 
Education for the year 1900 1901 contains as usual a great 
wealth of n atenul for the student of educational problems 
It IS impossible here even to enumerate the articles contained 
in the 1216 pages which the volume contains Among those 
of more Immediate ntcrest to readers of Nature may be men 
rloned the Commissioner s introduction the rev ew of educa 
tion in Central Europe — in which due prominence is given 
to univcrsliy and technical education the account of the 
International Association for the Advancement of Science 
Arts and Education the address of the director of the U S 
Geological Survey on the relations of the national Govern 
ment to higher education and research the Carnegie In 
stitution of Washington with a list of the most notable gifts 
of money by Mr Carnegie for libraries and other educational 

f iurposes — this list shows that Mr Carnegie has given away 
n this manner more than thirteen millions sterling and the 
chapter on higher commercial education There can be no 
doubt the Bureau of Fducation is not only assisting Amen 
can education by the Issue of these reports but that of all 
the great countries of the world 

The retirement of Sir William Abney from the principal 
assistant secretaryship of the Board of Education South 
Kensington was n arked on Tuesday by the presentation 
to Lady Abney of hi«5 bust in bronre the work of Prof 
1 autdri Sir John Gorst made the presentation and in 
the course of his remarks he referred to the great nfluence 
Sir William Abn^ has exerted upon educational progress 
n this country The bronre bust presented to Lady Abney 
5 a token of the esteem in which Sir Wiliium Abney is held 
by hiR colleagues and a mark of regret at his retirement The 
valuable work now being done in schools of science owes iis 
init ative almost entirely to Sir William Abney who is re 
sponsible for the development of scientific instruction in 
schools s nee he took charge of the work of the old Depart 
ment of Science and Art With a man like Sir Wiliam Abney 
at the head of affairs proper provision was secured for the 
study of science in schools under his control and the work 
of tht*se schools has forced other secondary «. hools to Bnd 
a place in the curriculum for rational scientifiL instruction 
It IS impossible to estimate the great influence which Sir 
WjJHam Abney has thus exerted upon s lentifc education 
in this country but all who know his work understand Chat 
his retirement deprives scienc'e of one who has always pro 
moted her educational interests 


SOCIETIES AND ACADEMIES 

London 

Royal Society March 5 — ** The Electiical Conductivity of 
Solutions at the Freezing Point of Water By W C D 

WhothAmj F R S 

The paper containa an account of experiments which 
bring Co greater concentrations a senes of measurements 
on the conductivities of dilute solutions at the freezing point 
communicated to the Royal Soilety In February 1900 
The earlier experiments were conducted m a platinum cell 
with the object of ellmhiating any solvent action of glass 
Any such action would be ^uite inappreciable at the concen 
tracions used in the experiments now to be described re 
sistance cells glass were conseou^ntly used and the labour 
of observation was much reduceo 

The measuremenr of the electrical resistance was pw 
formed^ exactly as in the earlier set of experiments 
current ilrom one or ^wo dry cells was alternated by means 
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of a revolving commutator whirh was driven by a hand 
wheel and cord the connections of a D Arsonval galvano 
meter being simultoneously alternated by the same instru 
ment The alternating currents were passed through a 
Wheatstone bridge in one of the arms of which was inserted 
the electrolytic cell 

In order to obtain the most probable results for the ratio 
of the equivalent conductivities to thr r values at infinite 
dilution curves were drawn on squared paper between 
and fe/m and the smoothed readings taken at the required 
jlaces It IS usual to call this ratio the coefTicient of 
ionisation but at the high concentrations here dealt with 
we cannot assume that it reallv gives the fraction of the 
number of the moleiules which is at any moment ionised 
in the light of probable changes in the ionic fluidity of the 
liquids and of the possible ex stenre of complex ions such 
an assumption is clearly unjustified Tor the sake of con 
venience the results prev usly obtained as well as those 
of the enperunents now desinbed are tabulated as the 
equivalent conductivities at o® referred to the limiting value 
as unity 

In the earlier set of experiments approximate values 
only were obtained for the absolute equivalent conduLlivities 
From the values of the conslanls of the glass lells now used 
it IS possible to calculate throughout the whole range of 
concentration of both sets of observitions the exact equiva 
lent conductivities of the salts investigated 

Geological Society March 11 — Prof Charles LApworth 
P R S president in the chair — Petrological notes on rocks 
from Southern Abyssinia collected by Dr Reginald Koettlitz 
by Dr Catherine A Ralain The specimens were collected 
on an expedition (in 1898-^q) start ng from Berbera west 
ward through Somaliland and Southern Abyssinia and turn 
ing northward to the Blue Nile The cry stall ne rocks 
include granite gneiss and horntlende schist or fol ated 
dionte together with more basii types Some of the 
gneisses exhibit pressure effc^cts The more basic types m 
elude diabase hornblende gabbro and one lustre mottled 
hornblende pyroxenite resembling a picrite J he sand 
stones (chiefly from Somaliland and the south east of 
Abyssinia) are sometimeti coinpa led into quartzites and 
are often ferruginous borne of the limestones are conrr 
Cionary others dolonitir and several from different localities 
are fossiliferous lontaining at Jlgjiga Pass lurntella in 
great numbers The volcanic rocks include one which is 
practically i llinburgite niany basalts vinous less b?sic 
volcanic rocks and several pu niceous tuffs But the most 
interesting are the phonclites and allied rocks containing 
nepheline riebeckite or other alkaline minerals The 

specimens here described may form a connecting link be 
tween the volcanic rocks of t ther Last African localities — 
The overthrust lorndonnn Rocks of the Isle of Rum and 
the associdied gneisses by Mr Alfred HArkar, IRS 
Ihe chief conclusions which the author wl^hps to establish 
are — (i) That the highly disturbed region of the north 
west Highlands already known to extend into the south 
eastern part of Skye is further prolonged into the Isle of 
Rum (a) That at numerous places along the disturbed 
belt which borders the principal mountain group of the 
island the Tertiary plutonic intrusions assume the hararter 
of well banded gneisses comprising alternations of different 
lithological types (3) lhat these complex gneisses were 
formed mainly by ffuxion in a heterogeneous mass the 
heterogeneity being due to the inclusion and incorporation 
in a granitic magma of relics of ultrabasic and basic rocks 

Zoological Society, March 17 —Mr G A Boulenger, 
F R S vice president in the chair — Mr Oldfield Tliomaa 
exhibited the skin of a monkey from Kwei-chow China 
which appeared to represent a new species of Khinopithecus 
Mr Thomas also exhibited adult and young examples of a 
new bush-dulker from British Fast Africa which he pro 
posed to call Cephalofhus igmfer — Mr J T Ounninsham 
read a paper In which were described experiments he had 
made on two cocks of the long tailed Japanese fowls In his 
pOBseiilon to ascertain what effect the artificial treatment 
asserted by some to be practised by the Japanese fanciers 
would have The two birds had been hatched on the sarfie 
date January 13, 1901 One of tRe birds was left to nature, 
except that the tail was tied up In paper when the bird was 
at liberty to keep the feathers from injury In this biixl 
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the longest feather was 2 feet 4^ mhes in length m 1902 
and growth ceased in March in 1 the feathers were moulted 
normally in the following autumn In the other bird the 
feathers were stroked every diy between the finger and 
thumb so as to pull slightly on th roots In this specimen 
growth continued until the m ddl of Jilj and a length of 
more than a feet 9 inches w is itta ned in some of the 
feathers of the first adult plumage Thr 'lutlior ionsidered 
still more important the fact that ten of the feathers tame 
out under the treatment and that successors to these 
immediately grew again and continued to t,row through 
and beyond the following moult ng season Ihe author 
concluded that the great length of feather and suppression 
of the moult were produied by the Japanese fanciers in the 
same way by thus stimulating the feathers and extracting 
them when or before they had completed their growth — A 
communication was read from Sir Charles Elfoti K C M G 
in which two new genera (Ci rafophyll dia aid Pleuro 
phyllidjelJa) and five new speries were described and notes 
given on some already known form<» — Mr W P Pycratt 
read a paper on the osteology of the Cuculiformes — Cucu 
lidc£+ Musophagidrc in which he showed that the isolated 
position which this suborder held imong the Coraciomorphs 
was as evident from a study of the osteology of the group 
as from other points of view 

MaSCHESjIFR 

Literary and Philosophical Society March 17 — Mr 
Charles Ba ley president in the chair — Mr J Cosmo 
Melvin exhibited two fetters written by Linnsus which had 
recently been r* discovered after being missing for more than 
eighty 3 ears together with a Wedgwood plaque of Linnsus 
given to h m by Sr Joseph Hooker with the information 
Ih It It had been pronounced by Dr Solander to be a better 
likeness of his maiiter than any ever painted — Prof W 
Boyd Dkwkina exh bited a senes of mammal an remains 
from a cavern at Doveholes near Buxton He said that 
the remains belonged to the Pliocene age and that this was 
the only cave in Lurope which had yielded remains of that 
period 

Paris 

Academy of Sciences March 25 — M Albert G'ludry ^ 
the chair — On Abelian functions with complex muUiplica 
tion by M (j Humbon — A study of the combination of 
carbonic acid with potassium hydride by M Hcnn 
Molaun Ihe formation of pota^isium formate from 
potassium hydride and carbon dioxide has been indicated 
in a previous paper it is now shown that the presence of 
a trace of moisture plays an important part in this synthesis 
With perfectly dried matenaU there is no rejqiion under 
a temperature of ^4*^ C but the amount 0/ water vapour 
given off by ice at 85® C is suffic ent to start the reaction 
and in presence of moisture the reaction is practically in 
dependent of the temperature — On the physiological causes 
which determine the constitution of the mollusc type by 
MM Edmond Perrl«r and Ch Qrkviar — On the seat and 
the nature of the hypnagogic images by M Yves Dblav* 
ihe question as to whether the hypnagogic 1 nages are re- 
tinal or cerebroj has been much discussed tlie author pro 
poses a simple criterion these images are retinal if they 
follow the movoments of the eyes or cerebral If they do not 
From an experimental study the condubion is drawn that 
the former is the case On waves in the midst of a vitreous 
medium affected with viscosity and very slightly deformed 
by M P Duhbtn — On i new kind of light by M R 
Blondlot It has been shown in previous papers that the 
radiation from d' foi us tube filtered from light rays by pan 
ing through a thin sheet of aluminium or black paper proves 
ro be polarised when examined with a small sparlc and the 
plane of polarisation Is rotated by quartz or sugar It has 
now been found that a rotation of the plane is also produced 
when the rays are passed through a Reusch mica pile A 
single sheet of mica produces elliptical polarisation thus 
indicating lhat these rays are liable Co double refraction 
But if this is the case there should also be simple refraction 
Using a small spark as detector the refraction of these rays 
by a prism was clearly made out and an attempt to con- 
centrate Che rays means of a quartz lens was also 
successful These effects cannot be due to the X rays since 
the latter undergo neither refraction nor reflection These 
results indicate the existence of a new set of radiations 
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emitted by ■ Rdatgfcn tub^ ; these rays pass through 
aJurnlnium, paper, wood, are rectlllnearly polarised dn their 
emiftsion, are misceptible of both rotatory and elliptical 
polarisation, can be reflected and refract^, but produce' 
neither fluorescence nor photographic action. — The cata- 
lytic decomposition of ethyl alcohol by finely divided metals 
the regular formation of aldehyde, by MM. Paul Sabatlwr 
and J, B. Swntfwrana. The action of reduced copper, 
nickelj cobalt, and platinum upon alcohol has been studied 
at varying temperatures. With copper at about 300° C. 
the alcohol is split up into hydrogen and aldehyde without 
any secondary reactions. With the other metals the primary 
reaction would appear to be the same, but the aldehyde is 
attacked, methane and carbon monoxide accompanying the 
hydrogen. — On the spectrum of the comet 1902 b, by M A 
d« !• BaMm«-Pluvln«l. Owing to the very feeble lumin- 
osity of the comet a special arrangement of apparatus was 
required In order to obtain a photograph of the spectrum, 
but B negative was Anally obtained on October 24 sufficiently 
good for measurements to be taken. The wave-lengths 
found are referred to the carbon spectrum, hydrocarbon 
and cyanogen — Propagation in conducting media, by 
M. Marcel Brilleuln. — On the sub-salts of barium, by 
M Qunta. By fusing the haloid salts of barium with 
sodium, compounds of the formula BaXNaX, where X 
represents the haJogen, were obtained, Heated in a vacuum 
at 700° C., sodium Is volatilised and the ordinary barium 
salt is left — On methylmonobromocamphor, bromomethyl- 
camphor and methylene-camphor, by M J. Mlnguln. — On 
the hydration of the acetylene acids. A new method for the 
synthesis of non-substituted ^-ketonlc esters and acids, by 
MM. Ch Meureu and R. Dwiang*. The ordinary method 
of adding water to acetylene compounds by means of sul- 
phuric acid or mercuric salts having given poor results, 
caustic alkalies were used with satisfactory results A de- 
scription is given of the preparation and properties of 
several ketonic acids synthesised in this way — The action of 
phosphorus trichloride upon glycol, bv M. P OiirrB. The 
chief product is a compound Pj.(Q.CH,)«Ci,, the decomposi- 
tion products of which with water have been studied — 'I he 
action of mixed organo-magnesium compounds on bodies 
containing nitrogen, by M. Louis Maunler. Ammonia 
with eth^l-ma^esium iodide gives ethane and NHs.Mgl, 
and aniline, dlazoamldobenzene and phenylhydrazine give 
analogous products. — On the pyrogallol-sulphonic acids, by 
M. Marcel — Remarks on the soluble ferments 

which determine the hydrolysis of polysaccharides, by M 
Em. Bourqiiwlot. Ine number of soluble ferments or 
enzymes is greater than is uiuallv supposed ; the interven- 
tion of the enzymes in the natural phenomena of hydrolysis 
Is governed by relatively simple laws. — The existence of 
glycerine In nprmal blo^, by M Maurice NIoloum. By 
applying the method of estimation described in a previous 
note the author has been able to prove the existence of 
glycerine in normal blood in very small proportion. — On the 
mechanism of lipolytic actions, by M. Henri Pett«vln. — 
A contribution to the study of the Dipiozoa, by M. P. A. 
Dangwmrd* — On the existence and extension of the pith in 
the petiole of Phanerogams, by M. BouygUM. — On the 
origin of leaves and on the foliar origin of the stem, by 
M. Ldon Plot* — On the dust which fell on February 22, 
by M. A, B. OhauvMu. The dust probably came from the 
Sahara. — Remarks by M Maoeort on the preceding note 
— On the physiology of the internal ear, by M Morago. 
A reply to a note of M Pierre Bonnier. — Experimental re- 
searches on the psychophysiology of sleep, by MM. N 
Voaoliltfo and Cl, Vurpaa. 
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THE CORRESPONDENCE OF CHARLES 
DARWIN. 

More Letters of Charles Darwin A Record of his 
Work in a Series of httherto Unpublished Letters 
Edited by Francis Darwin, Fellow of Christ’s 
Colleg^e, and A. L. Seward, Fellow of Emmanuel 
Colleg’e, Cambridg-c In two volumes, illustrated 
Vol. i., pp xxiv+494; vol ii , pp vui+506 
(London . J, Murray, 1903.) Price 325 net, 

W E close most biographies with the exclamation 
“ too long and far too many letters,” but the 
three volumes of the " Life and Letters of Charles 
Darwin,” published in 1887, left their readers, like 
young Oliver Twist, ” asking for more ” At that 
time considerations of space and other reasons pre- 
vented the editors from publishing numerous letters in 
their possession, and since then many of great interest 
have been received From this unused material they 
have compiled, with only a few slight repetitions, ” an 
almost complete record of Darwin’s work,” which 
will be welcomed, we arc sure, not only by students 
of science, but also by all interested in the history of 
the Earth and Man. It is now nearly forty-four years 
since the ” Origin of Species ” was first published. 
The book was received with objurgation by the many, 
with praise by the few, yet in about half that time it 
had forced its way to a front place among the classics 
of scientific literature, and though opinions still differ 
about the prime factor in producing a species, a 
place is assured to Charles Darwin among naturalists 
similar to that of Isaac Newton among physical mathe- 
maticians. The former, indeed, has effected, outside 
his own field, an even more rapid and extensive 
transformation of thought. The idea of evolution 
has acted like a solvent in subjects to which 
it might have been supposed alien, for it has even won 
recognition from theology, by the partisans of which 
it was at first so vociferously and ignorantly assailed 
It has, in short, succeeded in revealing the ” How ” of 
the natural order, though making no pretence of 
fathoming the mystery of the ” Why.” 

The ” Life and letters ” contained an autobio- 
|i9;raphical sketch written m Darwin’s later years for the 
information of his children When the family removed 
from the old home at Down, they discovered a frag- 
ment of another — dated so long ago as i8j8 — which is 
included in the present work. This has a special value 
as containing fuller and clearer reminiscences of his 
childhood — information which is always welcome to the 
students of human nature, for the child in so many 
respects is the father of the man. From his earliest 
days Darwin wa.s a collec^to^v of curiosities — seeking for 
minerals and stones before he was nine years old — 
and was always anxious to understand their structures 
and significance. He was not, however, quite a 
pattern good boy, for he confesses to flying into 
paBsions and often telling fibs These, however, were 
not to get him out of scrapes, bi^ simply results of 
indulging a too vivid imagination, with the desire to 
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.astonish the hearers. The tenor of his letters and 
the devotion of his family circle prove beyond question 
how effectively he overcame the former fault, and his 
writings >vould almost lead us to think the latter in- 
credible, for they show conscientious accuracy to have 
been one of his most marked characteristics But it 
proved him to possess the imagin.itive faculty, without 
Avhich perhaps no great generalisation has ever been 
made Pegasus, indeed, must be ridden with a curb, 
but that steed alone can carry its rider across the 
bounds of space .ind time. 

The present volumes pass briefly over school days at 
Shrewsbury, the short residence at Edinburgh, and the 
undergraduate life at Cambridge, where a friendship 
with Prof. Henslow proved the turning point of his 
career Some half-dozen letters, written during his 
voyage on the Beagle — every one well worth preserva- 
tion — arc now printed for the first time, and two or 
three relating to his marriage and settling at Down. 
One, addressed to Ills fiancie, show^s what the wives 
of scientific men have often to endure, for he confesses 
that Charles Lyell and he had been talking ” un- 
sophisticated geology ” for half an hour, with ” poor 
Mrs Lyell sitting by a monument of patience,” adding 
that he wants practice m ill-treating the female sex, for 
he did not observe Lyell had any compunction, ” I 
hope to harden my conscience in time ; few husbands 
seem to find it difficult to do this " But what he owed 
to this marriage we learn by an extract from his auto- 
biography, which, now that Mrs, Darwin has passed 
away, is very rightly printed in the present work, for 
it shows what true and deep feeling lay beneath that 
calm ex tenor. 

The period between his settling at Down and writing 
the " Origin of Species ” is covered by fifty-eight 
letters, addressed chiefly to Huxley and Hooker, his 
most intimate friends. They form a very interesting 
addition to those already published la the second 
volume of the ” Life and Letters,” atid throw further 
light u|)on the incubation of the idea which was to 
bring order out of a scientific chaos. Its publication 
was accelerated, as is well known, by the receipt of a 
manuscript from Dr. A. R Wallace, proving that the 
conception which Darwin had been laboriously working 
out for some years had dawned upon the former during 
his researches in the Malay Archipelago No circum- 
stances could have offered a more favourable oppor- 
tunity for a wrangle about priority; they proved the 
nobility of both men’s natures by cementing their 
friendship, and correspondence dlsrvissing topics 
.arising from the ” Origin of Species ” is not the least 
interesting part of the present work With the appear- 
ance of the ” Origin,” the letters become more varied 
and the writers more numerous, points had to be de- 
fended or developed, and new facts sought in corrobora- 
tion. To all thoughtful objectors Darwin replied with 
courtesy and candour; of ignorant vituperation he took 
no note, except sometimes to lament, if it were the ill- 
considered utterance of a fellow'-student in science 
Knowing that he had built upon the solid rock of fact, 
he went about his work with unruffled calmness, little 
heeding the storm which might rage outside^ 

Tile publication of the ” Origin ” seemed to act as 
a stimulant to greater literary activity, for it was 

A A 
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followed In due course by the '* Ferdllsation of 
Orchids,^' the Movements of Climbing: Plants/* 
“Variation under Domestication," the “Descent of 
Man," “Insectivorous Plants/’ the “Expression of 
the Emotions/’ “ Cross and Self Fertilisation in the 
Vegetable Kingdom," the “ Different Forms of 
Flowers/' the “ Power of Movement in Plants/* and 
the “ Formation of Vegetable Mould through the 
Action of Worms/' besides new editions of some of 
them and of the " Origin,” with sundry miscellaneous 
papers. This period is dealt with in the second volume 
of the present work, and the editors have grouped 
the letters (which in some cases go back to 
much earlier dates) under three principal heads . Man, 
Geology and Botany, with a short concluding chapter 
containing some on the Vivisection Controversy and 
miscellaneous subjects In that controversy — needless 
to say — Darwin showed no favour to the noisy fanatics 
who set more store by a dog than by a man, though, 
as he writes to Lord Playfair, he strongly objected to 
" useless vivisection/* namely, that undertaken for 
lecture-room experiments and without employing anes- 
thetics. Thai: opinion had been also expressed fully 
in the “ Life and Letters," but in view of “ anti- 
vivisection tactics " the editors have been prudent in 
not omitting some reference to it in the present work. 

The letters on geological subjects are very interest- 
ing, for with this science, though diverted from it in 
later life by pressure of other work, he never lost 
touch. As the volume of “ Geological Observations " 
IS still constantly in the student's hands, we need not 
enlarge upon its value, but the present work preserves 
for us numerous letters to Lycll and others on earth- 
movements, ice action, and the connection of cleavage 
with foliation, subjects in which Darwin's views may 
still be read with profit. In the first group he main- 
tains that, as a rule, movements of elevation and de- 
pression generally affect large areas of the earth’s crust, 
an opinion which has of late been gaining ground 
Those on ice form a commentary on the views 
of its action, which were in process of change 
during his lifetime. Some of them relate to the noted 
Parallel Roads of Glcnroy, on which he once wrote. 
He had then regarded them as old sea beaches, but 
abandoned this opinion in favour of the lake-side 
and ice-dam hypothesis It would have been interest- 
ing to have seen how he would have dealt with the 
serious difficulty of the absence of glaciers from Glen- 
roy, though an enormous dam is called into existence 
in neighbouring valleys Perhaps this would have 
made him doubtful whether second thoughts are always 
best. As to cleavage and foliation, Darwin maintains 
that they have, as a rule, the same origin, instead of 
the latter being a result of stratification That view 
is now accepted in a large number of cases, and his 
remarks on the connection of foliation with fluxion 
in igneous rocks show how acutely he observed and 
reasoned. 

We are tempted to linger over these and the im- 
portant group of letters on botanical subjects, but must 
hasten to a conclusion. It only remains to thank the 
editors for the way in which they have executed their 
task, and for these interesting volumes. They are 
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most valuable, not only as a contribution to the history 
of science, but also as placing in clearer light the man 
himself They were written curtentc calamo, as he 
rested in his armchair during the earlier afternoon, by 
way of relaxation from his more serious labours, so* 
such slips of the pen as are indicative of fatigue or 
weakened health were not uncommon, yet they are 
often admirably expressed, and always attractive 
in their simplicity Full of suggestive remarks, many 
of which will not readily become obsolete, they bring 
into clear relief Darwin’s marvellous steadfastness 
of purpose, unflagging industry and patient endurance 
of the burden of chronic ill-health. This alone would 
have rendered many a man fretful or despondent; the 
letters, no less than the testimony of his family, prove 
that Charles Darwin had learnt the hardciat of all 
lessons, “ to suffer without complaining." VVe find in 
them repeated evidence of his freedom from acrimony 
or resentment, of his sympathy with other workers, 
and of that grand combination of a genuine hunnJity 
with an almost unconscious intellectual strength, which 
impressed itself so deeply on all younger men. The 
fife and the letters of Darwin have an ethical as well 
as a scientific value, for he was one of those who wore 
“ the white flower of a blameless life," and could have 
fared without shrinking “ that fierce light which beat*^ 
upon a throne.” T G Bonnf.y. 


CAN THESE BONES LIVE? 

Grundriiz dcr Mineralogie und Geologic, zutn 
Gebtauch heim Uuterricht an Jioheren Lchranstalten 
sowte zum Selbstuntcrrtcht, By Prof Dr Bernhard 
Schwalbe. Edited by Prof Dr. H. Bottger Pp 
xviii+ viii + 766 (Braunschweig Vieweg und Sohn, 
iqoj.) Price 13.50 marks. 

I T was in the forest-country south of Greifswald, 
where the wind sweeps down the highway from 
the grey-green Baltic, and crashes the pinc-stems one 
against another, and blots out the shafts of a cold 
sunlight in sudden sheets of rain — it was here that we 
took shelter in a little w^ayside inn, and meditated on 
the vast uniformity of the Pomeranian plain And 
here our host was a quiet old gentleman, a Vorsteher 
of something that demanded the imperial regard, the 
headman of a hamlet of five houses, and of finer educa- 
tion than the average burgess of an English country 
town 

He found out where we came from, and read to us 
from the English Bible, commenting on its archaic 
style He then turned to Shakespeare, and finally 
left us with a copy of Carlyle’s “ Frederick the Groat " 
When asked where he acquired this learning, he replied, 
“ In the gymnasium at Greifswald " 

And the work the full title of which stands above is 
also a product of gymnasia. In the hands of an in- 
spired teacher, pupils might even become fond of it; 
but we are lost in admiration, tempered with sorrow, 
for those who would enter on it with a view to “Selbst- 
unterrichc." Our host in the Pomeranian fiatland 
was probably capable of such greatness. House after 
I house, moreover, throughout Germany boasts a “ Con- 
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versa tions lexicon, in many volumes, as the principal 
ornament of its parlour, and here Schoedler’s “ Book of 
Nature ” might also find a home. Dr. Schwalbe's 
volume, now before us, forms a part of the twenty-third 
edition of Schocdler’s stately work, a " circle of the 
sciences that still continues to revolve The first 
part of the “ Buch der Natur " has, it appears, already 
dealt with the life of plants and animats, and the 
palsontological history given by Dr Schwalbe (pp. 193- 
230) IS consequently only a slight sketch The tremen- 
dous changes that have taken place from epoch to 
epoch in the predominant life-forms on the globe appeal 
to most minds that seek self-instruction in geology; 
to such the present treatise must appear phenomenally 
dry. Dr Ernst Schwalbe, however, a son of the author, 
interpolates thirteen pages styled " Einige Worte vom 
Darwinismus, ’* which lead to most just conclu- 
sions, but which arc far more zoological than 
geological. The author’s decease during the progress 
of the book has thrown much labour on the editor, Dr. 
Bottger, who has been asked to piece together de- 
tached portions of manuscript, and to supply important 
passages himself. He has certainly kept the work 
very fairly up to date, as in the description of the human 
remains in the Krapina valley, in Croatia (p 592), and 
the expanded section on crystallographic symmetry 
(pp. 603-646) ; but such additions are often far removed 
from the matter on which they bear in the mam text 
The book opens, in fact, with a severe and very chilling 
account of crystal-forms, in which Naumann's symbols 
are prevalent, and in which the positions adopted for 
some of the drawings leave much to be desired The 
optical characters, which are so much relied on nowa- 
days, are dismissed in two pages, and the distinction 
between uniaxial and biajiial crystals is given with time- 
honoured incompleteness. The blowpipe-examination 
of minerals, so fascinating to schoolboys and to those 
working by themselves, is not dealt with from a prac- 
tical point of view , and the drsenpLjon of minerals 
would give the beginner little conception of the con- 
nection of these bodies w ith the earth on which wc live. 
Thc beauty of the objects js occasionally dwelt on , but 
their common mode of occurrence, and Lheir geologic.il 
relations, are left to a general chapter on mineral de- 
posits, which follows the detailed catalogue of species 
The account given of the felspars and other rock- form- 
ing minerals has very little value for the geologist, 
and bears signs of considerable antiquity 
The petrography is similarly in need of vitalising 
touches The group of “ lavas,” as distinct from 
basalts and trachytes, is retained; and the inner mean- 
ing of rock-structures is not discussed After a paleon- 
tological and stratigraphical episode, we return to 
petrography, on p. 216, with the almost extinct division 
of Igneous rocks according to geological age. Then 
we swing back to pals^ntology, and to a table ” nach 
Giimbel,*’ which naturally takes no account of the re- 
cently disclosed richness of the Cambrian fauna of 
America. And so on, classically enough, until we ask 
why, with so many good German text-books in 
existence, gymnasia are to be treated to these special 
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products of desiccation May not the pupil exclaim, 
” .Vnd it w'as full of bones ; and he caused nic to pass by 
them round about , and lo, they were very dry 
The sections on denudation and aggregation are, 
however, much more cheering, and the photographic 
illustrations are mostly new and excellent From them 
the student may gam a real feeling for the varied 
aspects of the earth The three pUtts showing the 
changes in the Karlscisfeld, in tlu' Austrian Alps, at in- 
liTVals of about ten years, are beautiful and impres- 
sive. But we are soon after (p. 603) driawn on into a 
series of ” gcniischte W aaren ” in the foim of separate 
articles, confiriTiing or expanding what has gone before. 
Ihus, "Crystallographic systems,” 45 pages; 
” NomcneJ ature, ” 35 pages, in which the derivation of 
mineral names is given, with original Greek words and 
their transliterations into Latin letters; ” On Caves,” 
22 pages; ‘"Orogeny,” 35 pages, with m.my modern 
features and admirable illustrations. Dr Bottger has 
clearly had a diffitult task in pouring new wine into old 
bottles VVe gather (p 744) that geology has no dis- 
tinct place in the curriculum of the Prussian high 
schools, although mineralogy and petrography are ad- 
mitted , and the late Dr Schwalbe worked hard to intro- 
duce geological illustrations into the experimental work 
of other subjects. In the twenty-fourth edition of the 
” Buch der Natur,” Dr Bottger may have the oppor- 
tunity of recasting this volume, and of abolishing the 
system of appendices 1 but fot school work something 
more practical is required It is to be feared that the 
Prussian scheme of education docs not favour individual 
experiment, but the pupil cannot understand geology 
unless he has scratched his minerals with a knife, and 
gathered his fossils on the bare hillside The Pomer- 
anian plain is not ideal for such a purpose; but, even 
there, every field contains its treasures, and the glorious 
icc-bornc blocks from Scandinavia give colour to each 
village street The history of one of these, from pre- 
Cambrian to gymnasial days, is worth a thousand pages, 
of conscientious compilation 

Grfnville a J. Cole 


CURIOS A MATIIEMATICA. 

Opinions ct (Ainositds touchant la Math^matique, 
Deuxieme S6ric By Georges Maupin Pp 332 
(Pans C Naiid, 1902 ) Price 5 francs 

T his is a very entertaining miscellany in wliwh every 
reader will find something to his taste Thus we 
have extracts from the works of sixteenth century 
mathematidian^', still influenced by the methods of 
scholasticism, pai t of the debate in the Chamber of 
Deputies (August, 1835) on the French jury system, 
when Arago appealed without effect to the mathe- 
matical theory of probabilities; two specimens of circle- 
squaring (1852, 1855); and so on. Two or three ex- 
tracts will serve to show how amusing some of these 
chapters are 

John Wilkins, after criticising adversely the cabal 
istic methods of the Jews, argues in true scholastic 
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fashion against the existence of more than six principal 
planets ; — 

" Or SI quelqu’un dcmande, pourquoy il n’y a que 
six orbes des Pianettes, Keppler respond : — Parce qu'il 
ne faut pas qu*il y ait plus de cinq proportions, tout 
autant qu’iJ y a de corps r^guliers Mathematiques, 
dont les costez et les angles sont esgaux les vns aux 
autres. — Or six termes accompliss^t le nombre de ces 
proportions; et par cons^uent n’y peut auoir que 
six principales Pianettes." 

Could anything be more convincing? Perhaps, after 
all, Uranus and Neptune afe mere simulacra, will-o'- 
the-wisps contrived by Sxtan to deceive a reprobate 
race of astronomers no longer faithful to the great 
principles of analogy. 

We have the authority of the Reverend Francois 
Chevillard (1667) for believing that mathematicians 
are (or should be) born under the sign of the Twins. 
He says . — 

" Les fumeaux. — Ce signe rend son homme beau, 
misericordieux, sage, ingenu, hbre, vn peu menteur, 
coureur et voyageur, mediocre en commoditez, assez 
hdell^ pour cstre Intendant des Finances, propre aux 
Mathematiques, aux Loix, et k TArithmetique, sqa- 
chant dissimuler sa cholere, mais il sera pour courir 
danger vers I’Age de trente-deux ans ou du feu, ou du 
fer, ou de la morsure de quelque chicn ..." 

Here IS something more properly mathematical. 
John Abraham (1607) gives the product 6757x346 = 
2337922, and after explaining the test by " casting out 
the nines," proceeds as follows. — 

" Et d’autant que la preuue de o n'est si certaine 

? iue le contraire ou la preuue de 7 (Jic). Nous auons 
ait la preuue par 7, Et pour ce faire faut chasser les 
7 dizaines de la somme k multiplier, s^auoir de 67 
restent 4 de 45 restent 3 et de 37 restent 2 qu'il faut 

poser 4 Pun des bras de la croix " (that is, the cross 

used in the old-fashioned way of casting out the nines * 
but Abraham's cross is like a big puis en la forme 

Busditc faut aussi chasser les 7 du multiplieur, s^auoir 
de 34 restent 6 et de 66 restent 3 qu’il faut poser k 
Pautre bras de la croix, et multiplier les deux figures 
I'vne par Pautre, sgauoir a fois 3 sont 6 qu’il faut poser 
sur le haut de la croix et pour la fin de la preuue faut 
chasser les 7 des 2337922 de 23 restent 2 de 23 restent 

encores 2 de 27 restent 6 de 69 restent 6 de 62 restent 

6 et encores des 62 restent encores 6 qu’il faut poser au 
bras de la croix " 

It will be observed that this amounts to finding the 
least positive residues of the factors with respect to the 
modulus 7, and comparing their product with the re- 
sidue of the product of the given numbers The re- 
sidues are found by actual division, not by any special 
rule; curiously enough, it does not appear how the 
author foun 4 the 9-residues for the other test. No 
proofs are given to Justify the process in either case. 

The second part of Mr. Maupin’s book (p. 160 to 
end) deals mainly with the notes of Albert Girard' to 
the mathematical works of Stevinus. Both these men 
were very competent mathematicians, and a study of 
their work is very instructive. In theii^ day, the science 
of mathematics was but little advanced beyond the 
stage at which it had been left by Pappus, Diophantus, 
and Ptolemy; the notation of analysis was still very 
imperfect ; the methods of analytical geometry and in- 
finitesimal calculus, as we now kno^ them, had not 
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been invented ^ the prevailing style of demon stra Hon, 
as it appears to a modem reader, was both involved and 
diffuse. But the times were ripening for the great 
discoveries of Newton, Descartes, and Leibniz; and 
if, as compared with the achievements of their imme- 
diate successors, the work of men like Stevinus seems 
poor and insignificant, we must remember that the 
work of these humble pioneers was probably more im- 
portant than appears at first sight. No one who has 
studied the history of mathematics can have failed to 
sec how advance in the subject has accompanied im- 
provement ill notation, Now the essential features 
of modern notation are due to the mathematicians of 
the earlier part of the seventeenth century; and their 
service 111 devising it is really considerable. Besides 
this, they were the teachers of the younger mathemati- 
cians of their time, and wc may not unfairly credit 
them with having done nothing to spoil and some- 
thing to stimulate the minds of men with greater genius 
than their own. 

The ingenuity of some of these old worthies, es- 
pecially in diophantinc analysis, is really remarkable, 
and it is not always easy to see precisely their method 
of procedure; for, after the manner of their time, they 
publish results without demonstrations Some very 
curious results obtained by Girard (pp- 203-9 of Mr 
Maupin’s book) seem to show that he was acquainted 
with the reduction of a quadratic surd to a periodic con- 
tinued fraction; thus he obtains 1039681/328776 as an 
approximate value for a/ 10, and this rational fraction 
IS in fact, the eighth convergent to the infinite con- 
tinued fraction which represents 10. G. B M. 


ASTRONOMY FOR EXPLORERS. 
Gtundzuge def astrotiofnisch-geogfaphtschen Ovts- 
hestimmung auf Forschungsteisen By Prof. Dr 
Paul Gussfeldt. Pp. xix-l-368 (Braunschweig. 
Vieweg und Sohn, 1903.) 

A S the field of the geographical explorer daily 
narrows, so do the number and excellence of 
books dealing with geographical exploration con- 
tinually increase. The book under review treats of 
the determination of time, latitude and azimuth with 
a transit theodolite, and the methods described are the 
simplest in use by the explorer; it will serve, however, 
as an introduction to field astronomical methods 
generally 

The author leaves nothing unexplained, and com- 
mences with elementary definitions of number and 
quantity. A quarter of the book deals entirely with 
elementary arithmetic, algebra, trigonometry and 
analytical geometry. This is, perhapis, an excess of 
thoroughness; for the explorer in most cases wants 
to get to business as soon as possible, and if he has 
not previously obtained a knowledge of the elements 
of these matters, he is more than likely to be content 
to use accepted formula without investigation, so that 
it IS not quite clear for what class of reader the book 
IS written. 

It appears from the publishers' preface that Dr. 
Gussfeldt has had considerable experience of field 
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astronomical methods, having* spent some ten years 
exploring* in tropical Africa, Egyptian deserts and in 
the Andes of Chile and Argentina. The methods de- 
scribed are sound and practical, and taking the book 
as a whole, it will undoubtedly serve well as a course 
of astronomical study for those explorers who vnn 
afford time to read it. 

But the day of the explorer is nearly over, and it is 
very desirable to substitute topographical for explor- 
atory methods wherever possible This is actually 
being done at the present moment on the Gold Coast, 
where Major Watherston is making a topographical 
survey by means of long rigorous traverses controlled 
by azimuths. In difficult countries where rapid tri- 
angulation is impossible, this sys^Lem should always 
be adopted As regards the perennial difficulty of the 
initial longitude, it 15 not always rc.ilised that we have 
now a series of well determined longitudes throughout | 
the whole length of Africa, that there has been a gruat 
increase in the number of telegraph lines in that I 
continent, and that wireless telegraphy promises to be ^ 
of vast assistance in the determination of longitude 
differences of quasi-geodctic accuracy 

As this book is no doubt pninariiy intended for 
German students, it is worth while noting that the 
German colonial empire througliout the world has an 
area of about one million square miles, and that the 
largest single block of German territory is German 
East Africa, with an area of less than 400,000 square 
miles. It IS in the long run cheaper to survey such 
a country by topographical rather than by rough astro- 
nomical methods, and the results arc far more trust- 
worthy, topographical work including the determin- 
ation at wide intervals of zenith telescope latitudes 
and telegraphic differences of longitude. It is believed 
that the German authorities are fully alive to the im- 
portance of these considerations, as may be inferred 
from the excellent work of Captain Hermann and Dr 
Kohlschutter in East Africa, and from the recent 
boundary surveys in Togoland 
The importance of purely astronomical exploration 
diminishes yearly, and though it will be some time 
before the astronomical explorer becomes' extinct, the 
scope of his usefulness grows continually less j his last 
home will perhaps be in Central Asia, in Brazil, or at 
r the Poles. Meanwhile, he will find Dr Gussfeldt’s 
an excellent text-book in which to study elemen- 
tary field astronomical methods, but he should only 
employ these when topographical methods arc im- 
pressible. C. F. Close. 

OUR BOOK SHELF. 

Ihe Tutorial Physics. Vol ii Higher Text-book of 
Heat. By R. Wallace Stewart, D.Sc Pp. viii + 
39^- (London : W. B Clive, 1903 ) Price 6 s 6 d. 
This is a new and considerably enlarged edition of a 
book which we have previously noticed (December 21, 
1893), We then declared our belief in the writer as one 
capable of fetating with all clearness and necessary 
accuracy the various laws, and of showing their prac-^ 
ticaJ application by means of ap|^ropriate examples. Iii 
its present form, he appeal^ to a more advanced class 
of student than hitherto; and the question arises 
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whether the atcuracy which was sufficient in an ele- 
mentary statement is adequate in a more advanced ex- 
position With regard to the mam part of the volume, 
we answ'er in the affirmative The author has evi- 
dently been at great pains lo secure lucidity and sim- 
plicity without a sacrifice of precision ; and wc cordi- 
ally recommend the book to those w ho are willing to 
use it rightly. By this last phrase wu mean to imply 
that It should be road to the accompaniment of pro- 
longed work in the laboratory under the personal 
guidance of an efficient teacher Gi anted this accom- 
paniment, wc think the book will bo very helpful to 
those who are not taking physics as a principal subject 
of study, and who therefore do not wish to be confused 
by the bewildering detail and complication which larger 
treatises supply 

In a few' places the above commendation must bo 
qualified On p 244, Dulong and Petit are stated 
to have “ found that for a given excess of temperature 
the rate of cooling depended not only on the tempera- 
ture of the body, but also on that of the enclosure 
'I'hat stumbling-block of expounders, the Joule-Thom- 
son experiment, trips up the author repeat^ly, though 
we readily admit that ne poos straight on the whole. 
For example, on p 272 it is declared to involve nO' 
performance of external work; on p 281 the amount 
of external work done is expressed in the equation; on 
p 382 the work is once more declared to be altogether 
internal The first word on p 283 should be increase, 
not decrease 

Vergleichendc Anatomic der Wirbelthiere Funfte,. 

vielfach umge.irbeitetc und stark vermehrte Auflage 

des '* Grundriss der VergI -Anatomie der Wirbel- 
thiere Von Dr Robert Wiedersheim Pp xix + 

fi8fi. (Jena Gu>tav Fischer, ujuj ) Price 16 

marks 

Aitiioloh in the title of the present work the word 
“ Grundriss ” is subordinated, the book is the fifth 
edition of that originally so named Its second edition 
of 1888 replaced the author’s Lehrbuch (1882 and 
1886), and Us third, of 1893, which formed the basi'i 
of the second edition of an English translation, w^as 
practically a nrw^ book In this, certain modifications 
were first introduced which have characterised all 
subsequent editions, including the present on^, in 
which the method of treatment remains unchanged. 

The most marked advance in the book uider re- 
view IS Ihe addition to eight of the nine sections of a 
senes of short rt^sum^s, which materially enhance the 
value of the work, in (he past a book of reference 
onlv. 

In his preface (he author enumerates fifteen sub- 
jects which have been especially modified and extended,, 
chief among them the morphology of the head- 
skeleton, as lately determined by Gaupp There are 
many minor curtailments and rearrangements in 
various parts o1 Ihe book, and the recognition of 
the wmrk of Milam and Hacker on the reptilian lung 
and avian larynx, of Paulli on the nasal labyrinth, of 
Budgett on the external gills of Gymnotus, of Oppet 
on the alimentary viscera, of Strong on the metamor- 
phosis of the cranial nerves, and Bles on the nor! 
abdomlnalcs, is sufficient to show that anatomists of 
all nationalities have TjCen duly recognised, and that 
the book is up lo date. 

There are in all 711 text-figures, grouped to form 
379 sets, and there is still the single coloured plate, 
designed to render clear the changes undergone by 
the cranial nerves in the passage from the aquatic to 
the terrestrial state. The bibliography, so largely the 
secret of the popularity of past editions, now reaches 
the appalling limit of 120 pp In using this record 
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rlslutly, the student will soon realise that the bare 
titles but point the way to endless records of^ facts 
and considerations of importance not mentioned in the 
text, which it is the duty of the writer of a standard 
text-book to indicate. There are omissions in the list, 
but as matters go in comparative anatomy, the 
wonder is that it is so complete, 
llie book fully maintains the reputation of its pre- 
decessors, and we wish it success, 

NatUfe and the Camera, By A, Radclyffe Dugmore. 
The Dainty Nature Series, Pp xm + 126 (London: 
Wm. Heinemann, 1903.) 

The author of thla delightful book gives us an ideal 
essay on "Nature Study," for he carries the reader 
away into country lanes and woods, far from the 
regions of smoke and habitations, and shows us 
samples of bird, animal, insect, reptile, and plant 
and tree life, which is now so admirably portrayed by 
the photographic lens Undoubtedly the best study 
of Nature is Nature, and it may be added that the best 
way of recording it is by the utilisation of the photo- 
graphic lens and sensitive plate, which are capable of 
giving us accurate and faithful pictures of occurrences 
which otherwise would be out of the reach of many 
of us 

In these pageSj the author, who has made a speci- 
ality of this subject for many years, gives us an ac- 
count of how to accomplish successfully the art of 
photographing things living under their natural con- 
ditions Technicalities are reduced to a minimum, and 
the story is clear, straightforward, and to the point 
Naturally, many difficulties are met with in attempt- 
ing to photograph these various subjects, and the 
author describes each in turn, and shows how he has 
been able to overcome them From a collection of 
nearly three thousand negatives taken by the author 
himself, he has been able to utilise some excellent 
examples for all the objects to which reference in these 
ages has been made, and these, 53 in number, have 
een here beautifully reproduced Besides being a 
useful book for those who wish to photograph along 
these lines, it should be read with interest by those who 
enjoy hearing about the habits and peculiarities of 
the birds ahd other small creatures mentioned 

The Twentieth Century Atlas of Popular Asitonomy. 
By Thpmas Heath, BA. Pp. 121; with frontis- 
piece and 21 plates (Edinburgh; W. and A K. 
Johnston, 1903 ) Price 75. 6d 

In addition to the atlas this volume contains a very 
usefhl account of the elements of astronomical science, 
mathematical and spectroscopic, as it appears at the 
beginning of the twentieth century. 

As the title indicates, the account is primarily in- 
tended for amateurs, and it will be found sufficient 
to give the beginner a fair w'orking idea of the astro- 
nomy of the present day. 

The fourteen chapters deal with time, celestial dis- 
tances and Apparent movements, solar physics, the 
moon and planets, eclipses, comets, meteors, &c , 
and the text is plentifully illustrated with diagrams, 
star charts apd photographic reproductions of various 
objects, 

Plates i,-xiv., inclusive, illustrate the appearances 
and apparent movements of the various members of 
the solar system, eclipses, comets, star clusters, 
nebuJs, spe^ra, the appearance of the corona at 
diflierent eclipses, &c. ; xv.-xx. , inclusive, are star 
n^ps containing stars down to the fifth magnitude, 
iiebuls, &c. ^ and xxl, shows the apparent yearly 
paths of various planetsi All the plates are printed 
in white, or colours, on a blue ground, 
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The whole volume has been carefully compiled and 
well printed, and, with one or two exceptions of minor 
importance, appears to be free from typographical 
errors W E. R* 

Official Report of the Nature Study Exhibition and 
Conferences, August, 1902. Pp. 303. ' (London - 
Blackie and Son, Ltd., 1903 ) Price 2f. 6d. net. 

The Nature-study Exhibition held last year served the 
purpose of bringing together the work due to the 
efforts of independent individuals or institutions, and 
thereby enabled teachers to get a correct estimate of 
their results and obtain suggestions for future develop- 
ments. The official report directs attention to the 
more successful results b^th in the list of awards and 
also in a too brief reference to work of special excel- 
lence The report of the executive committee embodies 
extracts from the information supplied by principals 
with regard to their aims and ideals, from which useful 
hints may be gathered. It would have been convenient 
if this informatiun had been arranged under subjects 
of study, or according to the phase of the subject The 
addresses presented at the conferences occupy the 
greater part of the book. The paper offered by Prof 
Lloyd Morgan is eminently practical and broad m 
scope. Prof, J. A. Thomson confined himself to advo- 
cating the seasonal method of nature-study, which 
offers a definite scheme of work. Herein lies an 
important point, which has not been sufficiently emr 
phnsised. that observation of objects taken at random 
does not tram the mind, and that with correct observ- 
ation should be combined a systematic course of study. 

Friedrich Schleiermacher's Monologen — Kritischc 
At45^6e — Afif Etnleitung, Bihliographic iind Index. 
By rnedneh Michael Schiele Pp, xlvi + 130 
(Leipzig Durr’sche Duchhandlung, 1902 ) Price 1.40 
marks 

St sic omnia dixissct, the name of Schleicrmacher would 
not have been so important as It is, for the thought of 
the " Monologen "is generally too impalpable and elu- 
sive, and the reader is often little helped or stimulated 
as the chaises ,are rung on Freedom and Necessity, 
Time and Eternity, Outer and Inner Besides, the 
style IS often unnatural - poetic prose and too con- 
sciously so. Still, the book throws an interesting side- 
light on Schleicrm.icher and his age — when "to be 
oung was very heaven," for the last monologue is a 
ymn to youth. This edition is most purposeful; its 
basis is the 1800 text with the original spelling, the 
variations of the 1810 and 1822 editions being given 
at the foot of each page. The introduction 15 sensible, 
and the bibliography ranges over the whole field of 
Schleiermachcr’s ethical philosophy. In the elaborate 
index the winnowed gram of the " Monologen " is 
neatly stored R. G, N 

The Mycology of the Mouth By Kenneth W. Goadby, 
D.PH., L.R.C.P., MRC.S, L D.S. Pp xv + 
241 (London Longmans, Green and Co., 1903.) 
Price 8 j. 6 d. net. 

A tkxt-dook of mycology suited to the needs of the 
dental profession has long been a desideratum, and 
Mr. Goadby has succeeded in the task of writing one. 
The first half of the book is devoted to general prin- 
ciples and methods, the remainder to the special bacteri- 
ology and mycology of the mouth and its diseases. Such 
subjects as dental caries and pyorrhoea alveolaris being 
treated at length. We have noted but few mistak^ 
e.g. Wedl for Widal (p. 41), Buchner’s tube for Buchner 
method In hanging drop preparations,^ the usual 
and convenient hollow ground slides are not men- 
tioned, the antitoxin unit U not quite accurately de-> 
fined, and the dose of diphtheria antitOjKln recom- 
mencied is too small. The book is well and profusely 
Illustrated. R. T. H. 

1 .If 
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LETTERS TO THE EDITOR. 

[The Ediier does not hold himself responsible for opinions 
expressed by his correspondents Neither can he undertake 
to return, or to correspond with the writers of. rejected 
manuscripts intended for this or any other part of Nature 
No notice is taken of anonymous communications ] 

The Quadrantlde, 1903— A Coincidence, 

A FRIEND of an astronomicdl turn of mind railed a few 
evenings a^o and related to me the following — 

At 5 p m, on the first Saturday in January, 1 c January 
3, I was on a hill outside Danger, Co. Down, looking west- 
wards, when a large bright meteor, magnitude = Jupiter, 
appeared above the south-western horizon, and rose slowly 
and perpendicularly until it attained an altitude of about 
30 decrees duration, two or three sq§onds no sound or 
explosion, but a fine sight in the strong moon or twilight ” 
Observers will notice the agreement of the date of this 
meteor with that of the Quadranlids, and one is tempted to 
ask if it could be a member of that system, drawn out of 
its course, or was it an ordinary slow, direct-motion, fireball 
from the west? My informant says, judging from the 
position of Jupiter and the moon at the time, that its path 
lay in the ecliptic 

I may remark in connection with this subject that on or 
about the date of maximum of some of the larger showers, I 
have frequently noticed, and somelimos had repurted to me, 
the observances of slow, irregular meteors which, although 
obviously connected in some way with the shower under 
observation, were yet quite unconformable as to the radiant , 
and I came to the conclusion that they were meteors which 
had been trapped or captured at former returns, and were 
then members of those sun-earth systems referred to by 
M Schulhof in his papers '* Sur les Etoiles Filantes ” {Bull. 
Astron , March-September, 1H94, pp 04, (15) 

The question may not have hitherto received the attention 
it deserves, but 1 leave it to those more competent to judge 
1 he outside planets control their cometary s) stems and 
swarms Why not the earth on a smaller scale? 

My own observations of the shower this year were not at 
all satisfactory, and were briefly as follows — 

January 2 — 12-1 a m , Quadrantids nil 

January 3 — Overcast 

January 4 —2.30-3 a m , Quadrantids 15 

The display was evidently closing when I took up my 
watch. I, however, placed the hourly rate as high as sixty 
for the short time it lasted Several of the meteors were 
fine, bright, steel-like flashes, straight from the radiant 
through the zenith, in marked contrast to others, which were 
of a much slower and sporadic-like i hancter 

VV H MiiiiO'iN 

26 Cooke Street, Belfast, March 23 


TiiE phenomenon referred to in his letter, by Mr. Milligan, 
that the principal star-showers of the year are in general 
accompanied simultaneously, or nearly so, by a somewhat 
more than ordinary abundance of shooting-stars from tenlres 
not very far distant from that of the principal display, has 
long been observed, and has indeed received an elaborate 
amount of attentive study, as a pretty clearly distinguishable 
character of several of those showers, but it lan hardly be 
said that observations of those dispersed contemporaneous 
meteor-flights have yet been made with such satisfactory 
exactness as either to assign them all to real centres, or to 
say with certainty how many of them are stragglers from 
the main and from the neighbouring shower-sources In 
the present Imperfection of our knowledge of the pheno- 
menon's real features, no recourse, it may be feared, can yet 
be had with any prospect of successful issues to hypo- 
thetically ventured explanations of these, either closely 
grouped together, or else, by perturbative attractions, errati- 
cally scattered and deflected contemporaneous ineteor- 
flystems. 

The Quadrantid shower appears to have reached its 
maximum this year in the evening and night of January 3 , 
for in watches of about two hours towards midnight on 
that date, rather rapid hourly rates of appearance of t^ 
Quadrantids were noted both by, Mr T H Astbiiry, et 
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Wallingford, and by Mr A King, at Leicester, some of thfr 
meteors recorded being very bright ones 7^ and this date 
of Its greatest brightness was thus confirmed by the consider- 
able intensity of the shower observed at a later hour on the 
same night by Mr. Milligan in Belfast Much clouded iky^ 
and rain prevailed on that night at Slough, but in a clear 
interval of about 1 hour, between i2h 35m and i3h 50111 
nine meteors were mapped, of which four or five diverged 
from Quadrans. During a watch of nearly 5 hours on 
the preceding night of January 2-3, from i2h lom. to lyh. 
51T1 , with continually clear ‘'ky,’’ thirly-four meteors were 
mapped and three or four more were seen, appearing at a 
steady rate of seven or eight per hour Of the mapped 
meteors five were Quadrantids, three of them equal to or 
brighter than first in.Tgnitude stars, all seen m the last i4 
hours, and none in the first 3^ hours of the watch, denoting 
apparently a distinct beginning of the shower at about 
3h 30m. a in on the morning of January 3 

The radiant-point of four Quadrantid tratks was welt 
marked at 235°-|-54", but with five more on January 3, all 
from about 225“-!- 40“, the mean of the nine paths wa!> at 
229°-hS2° At ibh iHm on January 2, a Sinus-like brief 
white flash was quite staliniiary for half a second, at 
228 ° 4 - 5 q° A mean [ilace of the radiant-point at 228!'^ 3- 
52i° was also obtained by Mr VV V Hesley, at Claphani, 
from SIX Quadrantid tracks among seventeen to twenty 
meteors mapped and glimpsed in a watch, with clear sky 
from iih to I3h. 20m , on the night of January 3 Evident 
signs of radiation by three ui four meteors from each point 
were also noted here from (5 Ursre Majorlds, II 

258° + 44° (fl Draconids), and 235'^ + 36° Coronids), round 
the Caput-Uuotid, or Quadrantid radiant-region, and notably 
also from one more distant souree (f Cratends), at about 
i6o“ — 8'^ (five meteors), and from a weaker one at about 
Mon^-MamaJids or (15) Dootids 

Ihe large meteor described by Mr Milligan as having 
been leen at Bangor, Co Down, at 5h p m on January 3, 
.shooting upwards in the S W nearly along the path of the- 
ecliptic, or from some radiant-point near jS Aquarii in the 
sunset vuinily, was indeed, as early evening fireballs some- 
times are, directed from .in exceptionally far western 
quarter But as its radiant-snurce was at least 100“ off 
from that of the Quadranlids, then near the N W horizon, 
it could only, surely, be in a course of lounlless ages that we 
might suppose It to have become so widely divergent in Us 
route from the star-shower's path-direction, since this would 
need many times repeated, always like-acting close 
approaches to the earth, with the only small deflecting 
actions in rach of them which the earth by its attraction 
would be able to exert on the direction of its motion 

A S HRnaciiLL 

Observatory House, Slough, March 28 


Analogue to the Aciion of Radium 

Is not the generation of radiant energy by radium analo- 
gous to the humming of telegraph wires and poles In 
each case the emission of energy is a response to surround- 
ing disturbances which elicit no response from bodies in 
general The disturbances frcMTi which the erii^rgy is drawn 
are irregular movements, of the air in the oof case, and of 

* From Mr Kinj; s depcnpiion in lha Ln^iisk Mcchamc of February 6, 
190J (vol. Ixxvi V 544). uF bill view of 8 10 10 Quadranlidi Kcn aod 
mapped in oT cloudle&'i, Duly vhphllv ba/y sky, after qh (none 

havine appeared in the previous hnur, Trom tli lo gh , ut equally clear 
watefaj, their rata of appearance ibrn, allow Tor hn/e, nnd for rime 
«pent in regi^nration, waii about 17 to 33 | er hour, .md ihry were “ coming 
fia frequently ae the Peraeida in ihe early hours nf ibeir maximum 
dateq ” The eight mapped fliglila (of which one waq a^ bright bb Sirius, 
and five were equal ro or bn^hier limn second magnitude ‘anr^lfibowAti a 
radmnt-iioini at gaB* f i;g' Mr Asibury naw ig Quadrantids during a 
watch of ih 45m. between fih and loh 3um The ihirtecn mapped paiba 
gave ‘ ' two goi^ cenlrep, one nia3i' + j4 (<; Quadrantids) and a second at 
335’+ 53 " (5 Qiiadniiiicls) " The three rcmBitiiiig ‘Tell near, but nut aa, 
these centres ’’’ 

‘.1 'Ihrceor four Hashes of iighinmg were noticed on that nighl, ns also- 
happened on that date in the bright return of the Quadrantid shower in 
igoo In ihe clear wBlch of 5^ hours kept at Slougn on the latter nighty 
considerably more meteors (35 togelhrr) ibnii the xB observed well centred 
paihK from Qnsdrana, nupeami id diveige from the following five poHitions, 
which, With the fl Uraid centre seen this year, wore disinbuted round the 
January shower s radiant reg^ioii neur the Hunuman's head preliy closely^ 
and pretty evei^ In all directions, thus — 216“ + 34° fp BOoiiui, B aieieon)„ 
343“ + ag“ (f Coroiiidh, B meteors), 357 + 44° (4 Brneonids, 7 meteors), 
a6o‘ -I- 6s" (f Draconids, 7 meteors), and 343" + 75® (y Bnjt Mfhorlds^ 
3 meteore) 






th« ether in the other The retponsive power )e due to 
structure which m the one cam is on the large and in the 
•other on the molecular scale J 0 EvvasTT 

1 i I eopold Road EaUng, W March 3 1 




the pen of M A Hansky Other accounts of the same 
enterprise have appeared in various journals and some 
of them are before me * The history of the under- 
taking IS as follows — In the year 18^3 Sir 



t G nnfulB o a Sp tAbcrgcn fu he rrt^avureniQ i of an Ar Qt Mer dian 


MEASUREMENT OF AN ARC OF MERIDIAN 
IN SPITSBERGEN 

'^HE Revue generate des Sciences for December 15 
^ and 30 1902 publishes an account of the 

measuromeht of a meridian arc In Spitsbergen from 
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Edward Sabme was sent ta Spitsbergen and 
Greenland to make expenniwits to determine 
the figure of the earth by ineaas of the pen 

1 C^rlha m OvIknikDld In y mer igoo h g O Bnciclund In La 
CfeffraAh r April igoi p> 3^ snd Inter nuiqberi Rnppori iIH Konfl 
Kommu %n filr srndPiAtn ng pk Spnubergen (SlQckbolm $oq ftc } 
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dulum vibrating’ seconds in difTerent latitudes. ’* 
Sabine’s experiences in Spitsbergen led him tO conclude 
that that country, and that alone in the Arctic regions, 
owing to its exceptionally mild climate for so high a 
latitude, was suited for the actual measurement of a 
meridian-arc of any valuable length. Accordingly he 
wrote a memorandum advocating the undertaking, 
which will be found in the Quarterly Journal of Science 
and the Arts for 1826 (pp. 101-8) Nothing was done 
in the matter, but the proposition was not lost sight of 
When the Swedes, in and after 1858, made their re- 
markable series of scientific expeditions to Spitsbergen, 
they set before themselves as one of their objects a pre- 
liminary survey and the choice of stations for an arc- 
measurement, and as long as Sabine lived they kept 
him informed of their interest in his proposal ' The 


The observations are now being reduced, and the result 
will probably be published in 1904. 

Ihe southern extremity of the arc is Mount Keilhau, 
near the South Cape, the northern is Little Table Is- 
land (hig i) The difference in latitude between the two 
IS io\ The Russians undertook the southern and 
easier part of the arc, from Mount Keilhau to Thumb 
Point, at the south end of the Hinloopen Strait The 
Swedes took the northern part Both nations estab- 
lished winter stations — the Russians in Horn Sound, on 
the Site of the old whaling station of the London Mus- 
covy Company, the Swedes in Ircurtnbcrj; Bay, close 
to the harbour, where Parry’s st.ition was established in 
1827. Horn Sound is always easily accfssibit Truuren- 
berg Bay is not an* ssible at all in m.mv si isons The 
Swedes hid hnd luck in this r* ^pect, and tin best part 



f 1C a — Whalei Point, where the Rubeibii base was measured 


detailed proposal, With a map of the net, was published 
by Dun 4 r and Nordfbnskiold in a paper presented to the 
Swedish Academy On September 27, 1866 " 

It was hoped fot* a long time that England would 
join Sweden in carrying out this work, but nothing was 
ever done, and th6 years passed. At length, all hope 
of English cooperation being abandoned, the Swedes 
turnea to Russia, And, iir or about 1897, an agreement 
was come to by the two Governments for a series of I 
joint expeditions to perform the measurement. The 
work was actually begun in 1898, and concluded in 1902. j 

^ I'Mt Dr. Otto TairdH's-letter lo Gonafftl Sabine, Decembar u. iBdj, !■ I 
PfW Roy Sqc., Mill 63, S4 , and Capt. Skogman'i leiier lo the um^ I 
Nov^bv ai, 1B64, $ni>eiinciDH iha compleiLn of tfae preliminary Mirvoy, 
in Pr(rc Any. Soe.. Mili^ to 55I-S53- ^ i 

■ K. S. V«. Atod^ HdhdI. Id. 6, No B. ' 
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of two seasons had to be wasted in painful efforts to 
reach their base station. 

The year 1898 was devoted to a preliminary expedi- 
tion by the Swedes The Russians began work m 1899, 
and spent the following winter at Horn Sound They 
likewise devoted the summer seasons of iqoo and iqoi 
to their share of the work. The Swedes were not able 
to finish in 1901, so th^y returned for one more long and 
arduous season in 1902, by which the whole under- 
taking was finally earned to a successful issue. M A, 
Hansky’s articles only describe the Russian expedi- 
tions. They are admirably illustrated by photographs, 
but, unfortunately, it is not always stated what is the 
exact subject of the view. Thus, Fig. i is entitled 

Montagnes et Glacier au Spitzberg,” a ridiculous 
title for any scientific journal to accept, 1 believe the view 
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was taken in Fair Haven, the great bay at the north- 
west angle of the main island, but it may be in Magda- 
lena Bay. Incidentally, 1 may also mention that the 
geographical nomenclature employed js very inaccurate, 
thu*) the name Mount Hedgehog, which belongs to 
Hornsundstind, is given to a hill on the east coast, and 
other names are likewise misapplied. Mr. Arnold Pike 
is called Mr. Pikes. 

The Swedes measured their base at Treuren berg Bay, 
the Russians theirs near Whales Point (Fig 2). For 
thi*. purpose they used the Jaderine apparatus, in which 
a wire consisting of Guillaume metal (a steel and nickel 
alloy), about 25 metres long and 1*7 mm. thick, is sup- 
ported at a fixed tension on a series of tripods, used in 
pairs successively By this means the base was measured 
in four days, each measurement being repeated four 
tunes With two difTerent wires. The limit of error is 
stated to be not more than i in 400,000 

At the beginning of the season of iSgq the Russians 
went up to Horn Sound, and began establishing their 
winter station close to a spot where Garwood and I 
spent a week in 1S97, so that it was not, as they 
imagined, " a spot where for more than two centuries 
no human being has lived.” Here, in fact, throughout 
the eighteenth and part of the nineteenth centuries the 
Russians themselves had a trappers’ winter establish- 
ment While the houses were building, the observers 
went for a trip to the north, but the weather was very 
bad Then they went round to Wybe Jans Water 
(which they call Storfiord) to commence the observation 
of their ten triangles, one of which had a side 130 kilo- 
metres long They found the sea free of ice — an un- 
usual condition to the eastward — and were able to land 
anywhere with ease. They were astonished by the rela- 
tively rich vegetation on Anderson Island. Not until 
August 6 could they actually begin observations from 
the signal point at Cape Lee, where they spent twenty 
days and could only work on three. They had to 
abandon the place before their work was done. The 
wintering party settled in whilst the others returned 
home. The winterers next spring made overland ex- 
editions to Mount Keilhau, and began work there. In 
une, 1900, the other observers returned from Europe, 
t was several weeks later before the Keilhau observa- 
tions were complete. Meanwhile, others were explor- 
ing the interior of the ice-sheet from Klaas Billen Bay, 
to find a junction signal-point for the Swedes and 
Russians They succeeded after forty-five days, and 
built a pyramid on Mount Tchernychefl, a point first dis- 
covered by me in 1897. At Whales Head the observa- 
tions were very protracted, and ice cut the observers 
off, so that it was long before thev could get away An 
expedition went overland to relieve them from Low 
Sound (wrongly called Van Mijen Bay). This wds 
about all that was accomplished that season. 

In 1901 the weather was much more favourable. 
The Russian base was measured near Whales Point 
The remaining stations were occupied as far as Thumb 
Point, and the work completed. A final visit was paid 
to the abandoned winter station, and the expedition re- 
turned home In safety and content. 

• Martin Conway 


SZlSMOMETR\ AND GEITK. 

/^BSERV.ATIONS on earthquakes which have trans- 
mitted vibrations to all points upon the surface 
of our globe apparently lead to conclusions respecting 
tile physical nature of its interior. The following notes 
Indicate the character of these conclusions, and at the 
same time suggest directions in which' these may be 
harmonised with astronomical and other requirements. 
Within a Radius of 10° or 20® of a centrum, the velo- 

NO. 1745, VOL. 67] 


city of transmission of the larger earthquake waves 
varies between i 8 and a little more than 3 km. per 
second, such variations being usually attributed to the 
nature of the medium through which the waves have 
passed. Beyond these limits, and up to 165® — that is, 
to near the antipodes of an origin — speeds which are 
practically constant prevail 

The large waves have a velocity which, if regarded 
as ” arcual,” is constant at about 3 km per second, 
whilst the preliminary tremors, if it is assumed that 
they travel along paths approximating to chords, 
quickly attain a velocity exceeding 9 km per second. 

The constant velocity for the large waves and the 
high velocity for their precursors preclude the idea 
that either of them were transmitted through the 
heterogeneous quasi-cIastic crust. 

If the large waves arc regarded as the outcroppings* 
of mass w.jves, then as pointed out by Dr. C G Knott 
the law which would govern their transmission so that 
their apparent arcual velocity should be constant would 
be “ most complicated and improbable ” Considering 
this uniformity of speed in conjunction with observa- 
tions which indicate that as they pass beneath country 
after country they give rise to tilting phenomena on 
the surface, and that the amounts of tilting recorded 
at different stations in areas like Great Britain are, 
at least for the smaller disturbances, practically equal, 
the conclusion arrived at is, that the large waves of 
earthquakes are transmitted through a comparatively 
homogeneous medium beneath the crust, which, as 
they pass, is forced to nsc and fall like a raft upon 
an ocean swell. 

If the preliminary tremors followed the same path 
as the large waves, then their velocity would not be 
constant, but would vary from 3 km. per second in 
the vicinity of their origin to 15 km per second as 
they approached the antipodes On the contrary, if it 
15 assumed that the paths approximate to chords, then 
for chords of lo®, 20°, 30°, 40°, 50®, 60®, 80®, 90® and 
150® the corresponding average velocities in kms. per 
second are from 3 to about 5, 73, 8'], 8*5, 8 5, 8 8, 9*0, 
9 j and 9 3 — these being minimum rather than maxi- 
mum values. 

The lower of these velocities, all of which are aver- 
age values deduced frOm observations dating back Co 
1889, may be due to the fact thdt they refer to the 
shorter chords, a considerable portion of' which lie 
within and near what is assumed to be the crust of 
the earth. 

But even accepting as appears to be necessary an 
increase in average velocity along paths as. they are 
taken nearer and nearer to the centre of the earth, the 
above figures show that this increase is not very great. 
The inference is that not only has the world a high 
rigidity, but also that its interior is probably fairly 
uniform so far as those properties are concerned which 
determine the rate at which it transmits vibrations. 
Possibly, therefore, it may have a density throughout 
Its nucleus which is nearly uniform Unless we as- 
sume that as we descend in the earth elasticity and 
density increase in about the same ratio, to which 
hypothesis there are objection^, it seems likely that the 
nucleus of the earth has a density that is more nearly 
uniform than is generally assumed Prof. Wiechert 
has shown that such a nuOlcus made of iron, density 
8 2, and four<‘ fifths of the eafth’s radius, covered by 
a shell of density 3 2, satisfies the astronomer. Such 
a world, however, aofee not tomply with what appear to 
be the requirements of seismology. Iron or steel do 
not transmit vibrations at thfe Observed rates, whilst 
chordal velocities within the assumed shell would 
closely approach those obser\'ed along chords which are 
largely within the core If a homogeneous nucleus 
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not lesis than l^j^o of Iho uarth’s radius sufTicicntly 
dense and rigid to comply with astronomical tests can 
be defined, the same might also approximate to the 
conditions assumed not only by seismologists, but also 
by physicists. The shell covering such a nucleus would 
be about 200 miles in thickness The physical char- 
acters of this shell would in all probability change 
rapidly from those of the crust of the world to those 
of its nucleus, corresponding to the observed rapid 
changes m chordal velocities. At a comparatively 
shallow depth, say 40 miles, high temperatures would 
result in fusion, and inasmuch as ice, iron, copper and 
other substances at or near their melting point float 
on their own solutions, fusion is a state that would 
parti) be promoted by high pressure. At greater 
temperatures, whatever the pressure might be, fluids 
would become gaseous, and the gases would be dense, 
but slightly compressible and viscous In certain re- 
spects, therefore, they would resemble a solid This 
is the view of Arrhenius, who assumes a core of gaseous 
iron the dimension of which is that assumed by VVic- 
chert 

One re.ison for selecting iron or gaseous iron in an 
equally dense state is that a nucleus of such material 
of the specified siz-c will account for the weight of the 
world as a whole. ^Vhat, however, is sought for is 
a body probably a mixture of the commoner elements 
in a state approaching that of closest crystalline atomic 
packing, which has .1 radius 19/20 that of the ejirth, 
a specific gravity than that of iron, but greater 
than 55, which keeps fairly homogeneous, and 
can transmit compressional vibrations half as fast again 
as steel. This material may be called gnte, a term 
as much required as magma .ind cru\t, by which geite 
Ls enveloped, and gcoid, which refers to the form these 
materials collectively e.xhibil 

Whether solid or gaseous, geite may possibly find its 
chemical equivalent in certain meteorites, and there- 
fore largely consists of iron allowed with a small pro- 
portion of nickel and other elements. If we assume 
that the shell covering this mixture has a thickness 
1/20 of the earth's radius, and an average density of 
2 7— the density of the world being taken at 5 t> — it 
follows that the density of the gSite core is 5 96, or 
approximately 6 The elastic modulus for a core of 
this density which conveys vibrations with a speed of 
at least 9 5 km per second is 451 x io^“ C G S , or 
roughly speaking, a little more than twice the Young’s 
modulus for Bessemer steel (207 x 10*® C G S ) 

With improvements in seismometrical arrangements, 
It seems Likely that speeds somewhat higher than those 
here given will be recorded. Within the core itself a 
velocity of 9 5 km. per second must be exceeded For 
the moment let this be increased to 10 km. per second 
whilst within the crust let the average speed be 3 km 
per second With such assumptions, if the covering 
shell is about 40 miles in thickness, the calculated times 
to traverse chords corresponding to axes of 20, 30, 40, 
50, 60, So, 90 and 150 degrees would be 61, 75. 87, 
io'2, li 6, 14*5, 15 7 and 21 minutes The observed 
times for these paths are 5, 6 5, 8'5, 10 5, 12, 15, 16 
and 22 minutes These approximations between calcula- 
tions and observations suggest that the region of rapid 
change between crust and geite commences where 
melting temperatures probajbJy prevail. 

In venturing these speculations on a geitic core which 
will satisfy selsmometricai and other tests, the fact 
must not be overlooked that, as earthquake measure- 
ments are yet in an embryonic state, figures which have 
been given relating to the same, although they re- 
present the work of many years, are subject to modifica- 
tion. Amongst the various earth cores which are in 
harmony tvith the requirements of astronomy and 
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gi^odcsy, there is at least one which is homogeneous. 
If the radius of this can be increased 1/7 and it can 
have the properties of geitc, it will also accord 
with seismoinetrical observations 

Other speculations respecting the arrangement and 
character of materials beneath the earth's crust are 
based upon the f.aet that at certain observatories niag- 
iiLtic needles arc disturbed by the large waves of earth- 
quakes These perturbations do not appear to be cv- 
pLiinod by the assumption that the magnetometers have 
been tilled. An alternative is to assume that they arc 
due to changes in magnetic intensity possibly brought 
about, as Capt E. W Creak, F.R S., points out, by 
ihang^es of stress in a mar magnetic meilium If thi'^ 
IS the case at those stations where needles arc caused to 
rotate, magnetic intensity and gravity should have 
abnormal v.ilues This appears to be true for Batavia, 
near to which there are many volcanoes, indicating the 
proximity of dense magnetic materials, and for Bombay , 
where there is basalt, and at no great distance a hidden 
chain of heavy matter revcriled by gravitational obser- 
vations At kew and Greenwich find other stations 
where needli's are not disturbed, magnetic intensity 
and gravity arc not abnormal Generally speaking, 
where horizontal force is comparatively low, the dilTer- 
i‘nce between the value of g as observed and as ex- 
pected IS also low', and to a certain extent the con- 
trary holds good On these [loints, however, until 
more* material has been tollected, it is impossible to 
speak definitely 

What scisniometrical observations then lead us to 
suspect IS that beneath the light crust of the earth, 
which we know to be thinner in some places than in 
others, there is a magnetic medium of density greater 
than the rrust, which, as wc descend in depth, may 
rapidly pass into a fairly homogeneous nucleus of 
geite, the dimensions, physical and chemical characters 
of which have been suggested J. MiLNt 


THE .SOVIHERN CROSS ANTARCTIC 
EXPEDITION 

T he magnetic observations made in this expedition^ 
have been reduced and prepared for printing by 
Dr. Chree, F R S , and M. Bernacchi, and the meteor- 
ological by Commander Hepworth, C.B., and Mr 
Curtis, of the Meteorological Office, under the direction 
of Dr. W. N Shaw, F R S., secretary of the Meteor- 
ological Council, and the results have been published 
by the Royal Society In this expedition, fitted out by 
Sir George Newnes, the magnetic observations were 
made in about equal proportions by M. Bernatchi and 
Lieut Colbcck, R.N.R., other observers also giving 
their assistance in the meteorological w’ork 
The magnetic observations consist of determinations 
of declination, horizontal force, and inclination, made 
at Cape Adare, in Jatitude 71“ 18' south, pd longitude 
170° 9' cast, With some detached observations of inclin- 
ation at other places At Cape Adare observations of 
declination wen' made on ,i number of days in the 
months of April, May, October, November and De- 
cember, 1899, giving a mean easterly declination of 
49 ^ Corresponding observations for horizontal 
force give a mean value (C G S. units) of 004143, and 
observations for inclination a mean value of 86° 34' 
Observations for the diurnal variation of declination 
were made on three days, in April and May, 1899, and 
January, 1900, respectively, giving on the whole a 
diurnal movement of some 2°, thab on the April day 

*1 Magnetic and Meieorological Observaucin^ made by the Southtrtt 
AntRi'ccic Expedition, under iho direction of M Burch* 

grevink, Commiinder of ihe Expedilion. 
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being vei^ much ^ater than that on the day in May 
— three times as CTeat — indicating in a short time a 
seasonal change that seems to recjuire further observ- 
ation to conhsm. The material is insufficient for much 
to be said as regards diurnal variation of horizontal 
force 

Dr. Chree adds (he remark that though at first sight 
the changes in declination seem quite out of proportion 
to the changes of the force, this is not really the case, 
but that, as a matter of fact, the changes in direction 
and intensity are occasioned by disturbing forces which 
are of the same order of magnitude. He makes some 
comparison also with, results found in the Erebus and 
Terror voyage. 

There are notes of aurora On one occasion, M-iy 
30, 1899, it is remarked that the movement of the 
magnet was most conspicuous during the active time 
of the aurora. Dr Chree adds that many of the 
observations were taken in disadvantageous circum- 
stances, and with a limited instrumental outfit, so that 
some of the conclusions arrived at should be accepted 
with reserve, at the same time remarking that the zeal 
and care of the observers under physical discomfort- 
seemed to merit this attempt to do full justice to their 
work wiiich, it is thought, might help to direct atten- 
tion to special points of inquiry as regards other ex- 
peditions setting out, or likely so to do, 

The meteorological results include a daily record 
barometric pressure, air temperature, depression of wet 
bulb, direction and force of wind, character and amount 
of cloud, bright sunshine and precipitation, from- 
March, 1899, to January, 1900, the observations (ex- 
cepting of the last two mentioned elements) being taken 
at intervals of two hours day and night in the months 
of June and July, and in the remaining months at 
intervals of two hours from qh a.m. to 9!! pm, in 
all cases accompanied by descriptions of weather ; there 
are also various monthly abstracts of meteorological 
phenomena. Interesting descriptions of the numerous ' 
appearances of aurora arc given, but whether svnehron- 
ising or not with unusual magnetic motion does not 
directly appear, excepting on the one occasion already 
mentioned. The meteorological section is preceded by 
an introduction by M Dernacchi explanatory of various^ 
matters, at the end of which he says it is of course 
premature to attempt to give a truly satisfactory 
description of the prevailing winds and temperature 
conditions in high southern latitudes until one vear’s 
observations at numerous stations on Antarctic “lands 
are obtained, but expresses the hope that the Cape 
Adare observations may yet make our knowledge of 
the region less hypothetical than before 


AOTMS. 

The death is announced, In hU eightieth year, of Prof 
Julius Victor Carui, professor of zoology In Leipzig. 

The German Association of Naturalists and Physicians 
will hold Us seventy-fifth annual meeting this year at Casscl. 
on September ao-a6. 

The annual meeting and conversazione of the Selborne 
Society will be held on Tuesday, May 5. The president. 
Lord Avebury, will occupy the chair. 

An international agricultural conference will be opened 
at Rome on April 13. Sir Thomas Elliott, secretary to the 
Board of Agriculture, will represent the Board at the con- 
ference. 

Loro Blythe wood has been elected a member pf the 
Athensurn Club under the rule which eOipowers the annual 
election by the committee of nine persons “ of distlngulriiPd 
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eminence In science, literature, the arts, or for public 
services." 

The University of Toronto has, Sctence reports, received 
subscriptions amounting to 6000I. toward a convocation hall, 
of which sum Mr. Chester Macy has given loool , and Prof, 
and Mrs Goldwin Smith 400I. 

The following are the subjects of lectures arranged for 
the Wednesday evening meetings of the Society of Arts after 
Easter Modern Bee-Keeping,” by Mr. W F Reid; 
” Automatic Wagon Couplings,” by Mr. T. A Brockel- 
bank . "The Construction of Maps and Charts," by Mr. 
G. T. Morrison ; and ” Preservation of Big Game in Africa," 
by Mr. E North Buxton. 

The Carnegie Institution has granted laool to be ex- 
pended under the direction of Dr T C. Chamberlin, of the 
University of Chicago, in research relative to fundamental 
problems in geology The InatituUon has also made a grant 
to Dr J E. Duerden, lute curator of the Jamaica Museum, 
to assist him in his work on the morphology of recent and 
fossil corals 

Tiif council of the Geologists" Association has arranged 
an excursion for April 18 to New Cross to examine the 
reopened cutting south of the L B and S C K. station, 
which shows the junction of the London Clay and the beds 
below This interesting section will be hidden again 
shortly, and geologists who have not vet cNamincd it will 
be glad to hear of the excursion, the details of which were 
arranged too late for insertion in the April cncular of the 
.Association. 

Ki-rLViNG in the House of Commons to a question by Mr 
Schwann asking what is the present position of Mr Jam- 
setjee N lata’s scheme for a scientific research institution 
in India, and what support has been given to the scheme by 
the Government of India, Lord George Hamilton, the 
Secretary of State for India, said that he understood that 
Mr Tata's scheme for a scientific institution is in abeyance 
for a time. 

A MINERAL survey of Ceyloti’has been commenced with 
Mr A. K. Coomaraswamy as director, and Mr. J Parsons 
assistant. It is intended to carry on investigations for 
three years, the results afterwards to be embodied in a re- 
port on the mineral resources of the island. Chemical work 
in connection with the survey will be larned out at the 
Imperial Institute, South Kensington. The headquarters 
of the survey are for the present to be at Peradeniya 

A CORRESPONDENT of the Lancet reports that Mr. Henry 
Phipps 18 90 pleased with the purposes to which the Viceroy 
decided to devote his donation of 20,000!., viz between a 
central agriculturul laboratory and a Pasteur institute for 
southern India, that he has increased his gift by another 
10,000/. The Government of India hopes to be able to 
carry out measures for combining agricultural education, 
scientific research, and practical experiment In one locality 

The Paris correspondent of the Times announces that Dr> 
Roux, of the Pasteur Institute, has been awarded the Pnx 
Osiris of loo.cxia franca by the Institute of France. We 
learn from the same source that the prize Owes its existence 
to the generosity of M. Osiris, and Is now awarded for the 
first time. It has been founded as a stimulus to original 
discovery and valuable work in the domain of science, art 
and letters In unanimously deciding to give the prize to 
Dr. Roux, the Institute of France has recognised the high 
value pf his scientific labours in preventive medicine and 
bacteriology. 
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Thb Elliott prize for scienlific research will be g'lven this 
year, the Pioneer Mail announcesj to the author of the best 
original essay composed during the year 1903 giving the 
results of original research or investigation by the essayist 
on chemistry Any native of Bengal, including any 
Eurasian or domiciled European residing in Bengal, may 
compete for the prize Essays of competitors must be 
sent in to the president of the Bengal Asiatic Society by 
the end of December, 1903 Preference will be given to 
researches leading to discoveries likely to develop the in- 
dustrial resources of Bengal 

The following earthquakes have been reported within 
the last week — April 3 — Several earthquake tremors, two 
of them alarmingly violent, have occurred during the last 
three days, in the Andijan region Similar shocks have 
been felt contemporaneously in the Southern Urals April 
4 — Violent shocks of earthquake are reported from various 
parts of the province of Catania A shock of earthquake 
was felt at 2 a m at Mentone Houses were shaken. 
There was no rerun enre of I he shock, which only lasted 
half a second 

A Ntw turbine steamer was launched at Uumbarlon from 
the yard of Messrs Denny Bros , on April 4, for the Cross- 
Channel servu p of the South-Eastern and Chatham Rail- 
way '1 he new vessel is of the same type, (hough larger, as 
the vessels whuh have been successful on the Clyde Ihe 
machinery will consist n( Parsons's turbines, three being 
fitted, with three lines of shafting In mancEuvring, the 
centre shaft runs free, and the two side shafts then take the 
place of ordinary twin screws The builders have under- 
taken that this vessel shall have an average sea speed of 21 
knots, and it is expected that the vessel will perforin the 
voyage from Dover to Calais in forty-five to fifty minutes 

Rkutfr's Agency is informed that Or T Rubin, of 
Upsala, the leader of the scienlific expedition which has 
been dispatched to Africa by the British South Africa Com- 
pany, has left England He was accompanied by Dr 
Stoehr, the medical officer- After conferring with Sir David 
Gill, the Astronomer Royal at Cape Town, Dr Rubin ‘and 
the other members of the expedition, who will join him in 
South Africa, will leave for Chindc cn route for Fort Jame- 
son. He will then confer with the Administrator of North- 
East Rhodesia, and at once proceed to the work of the 
geodetic survey. 

The Geographical Journal announces further details of 
the programme of the International Geological Congress to 
be held in Vienna in August next There will be discussions 
on overfolded or overthrust planes relating to the structure 
of the mountains of Scotland, the Jura, and the Alps A 
special sitting will be devoted to questions concerning the 
geology of the Balkan Peninsula and the East The surface 
geology of the town of Vienna will also be discussed. The 
extensive engineering works carried out in the neighbour- 
hood during the last ten years have exposed many deposits 
which have led to important discoveries by Prof. Suess A 
paper on the subject will be ilkistrated by a large geological 
map on a scale of i . 10,000, and numerous sections. 

The Board of Trade has Informed the secretary of the 
Engineering Standards Committee that the sum of 3000/ 
has been Included In the Board of Trade vote, for 1903-4, as 
a contribution towards the funds of the Engineering 
Standards Committee for that year only, on the understand- 
ing that the Treasury fs not thereby pledged to continue 
the grant in later years. The actualf^xpenditure under the 
vote will have to be authorised by the Railway Department 
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of the Board of Trade on the recommendation of a com- 
mittee specially appointed for the purpose by the Institution 
of Civil Engineers. The commutee appointed by the In- 
stitution includes ■ — the president .ind the senior vice-presi- 
dent of the Institution of Civil Engineers , Mr. James Man- 
sergh, F.R S , Sir John Wolfe Harry. K C.H , Sir William 
Preece, K C B , Sir Benjamin Hakcr, K C B , and Sir 
Douglas Fox, past presidents of the Institution ; Mr Archi- 
bald Denny , with a representative of the Board of Trade 

Ihe spring meeting of the Institution of Naval Architects 
was held m the rooms of the Society of Arts last week, 
when the annual report of the council was presented, and 
new officers were elected The report states that a com- 
mittee of the council has, during the past year, been con- 
sidering the possibility of raising a fund for the construc- 
tion of an experimental tank at Bushey, in conneition with 
the National Physical Laboratory there, in accordant e with 
the resolution passed at the summer ^ meeting held in 
Glasgow in 1901 The proposal is still under consideration 
A cordial invitation from the Lord Mayor of Belfast (Sir 
Daniel Dixon) to hold a summer meeting in that city has 
been act opted by thr council, and a further invitation, to 

include a visit to Dublin, has been received from the presi- 

dent of the Institution of CimI Engineers of Ireland (Mr. 
J II K>an), and has also been .Kceptcd A gold medal of 
Ihe InsliluUon h.ts benn awarded to Captain G Russo, 
R I N , for his paper on the navipendular method of exprn- 
inenls as applied to some warships of different classes, and 

a gold medal to Prof S Dunkerley, for his paper on the 

straining actions on the different parts of a trank shaft 
Among the numeroui. papers read during the Ihree days of 
the meeting the following may be mentioned — On the 
effect of modern atcessnries on the size and cost of war- 
ships, Mr W H W’hiting , on the lines of fast cruisers, 
\ ice-Adniiral C C P Fit/(ierald, the training of engineers 
in the United States, Prof W, E Dalby ; the modification 
of the mean pilch due lo twisting the blades in screw pro- 
pellers, Prof Angelo Scnbanti , the screw us a means of 
propulsion for shallow draft vessels, Mr A F Yarrow; 
marine instullations for the carriage of refrigerated cargoes, 
Mr R Balfour, and the corrosion of metal pipes on board 
ship, Mr. A W. Stewart. 

A DEMONSTRATION of the Orling-Armstrong system of 
wireless telegraphy and telephony was given at the Alex- 
andra Palace on Thursday last We have already referred 
to this system on several occasions in Nature, and described 
the capillary relay which is used as a receiver some time 
ago. The transmitter Is so connected that both the primary 
and secondary circuits of the induction coil are simul- 
taneously earthed, a combination which it is claimed pro- 
duces remarkable effects An experiment was shown in 
which two bombs were exploded at n distance of three or 
four hundred yards, the earths of the transmitter being 
about one hundred yards apart ; either bomb could be ex- 
ploded at will, the receiving circuit of each being syntonised 
to a different period. Syntonisation is effected with a tele- 
phonic receiver which actuates a sensitive flartie in a tuned 
chamber, the flame heats a platinum wire in the relay 
circuit Presumably, therefore, it is the period of the 
interrupter which is syntonisnd, not the oscillation period of 
the spark , apart from this objection a sensitive flame does 
not appear a very practical arrangement. Wireless tele- 
phony from a distance was also demonstrated , the received 
speech was plainly audible, but owing to the fact that a key 
-had to be depressed or released for speaking or listening 
respectively, conversation was not possible j this is, however, 

I a minor difficulty, which can doubtless be overcome. It is 
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not easy to see how any Widespread extension of telephony 
of the sort could take place without interference, but 
possibly the principle may be useful for private isolated 
installations or military and held work g'etierally. 

SiH C Eoan-Smith, who presided at the g^eneral meeting 
of Marconi’s Wireless Telegraph Co last week, referred to 
the wireless telegraph conference which it is proposed 
should be held in Berlin. He stated that " generallv speak- 
ing, the company thought that the inauguration of a system 
intended to be applicable to international wireless com- 
munication all over the world, and to be adopted for use 
by the many more or less imperfect systems of wireless 
telegraphy in vogue, was fraught with apparently insur- 
mountable difficulties, some of a technical, but others of a 
business and practical character " They awaited further 
details of the programme of the conference, however, before 
forming any definite opinion upon it Reference was also 
made to the anticipated arrangement with the Post Office; 
since that date, according to last Saturday's St ]ames\ 
Gacette, negotiations have resulted in a further dead- 

lock, the Post Office having imposed conditions whu h the 
Companv cannot accept Mr Marconi also Spoke at the 
meeting at some length, referring mainly to the opposition 
which his system has met with in the Press , experience had 
proved, he ilaimed, that the difficulties, real or imaginary, 
which had been raised had been overcome one by one, and 
he hoped that in the near future those still outstanding would 
likewise be surmounted Mr Marconi also spoke of the 
syntony experiments made by Prof Fleming, which he 
hoped shortly to repeat before Lord Kelvin and Lord 
Ravleigh 

Prof G. P. Merrill writes from Washington to point 
out that in the volume entitled “ The Elements of Agri- 
cultural Geology," by Mr. P. McConnell (Crosby Lockwood 
and Son), noticed in Nature of November 13, 1902 (p 31), 
his work on “ Rocks, Rock-Weathering, and Soils " (1897) 
IS misquoted, and he is made responsible for statements 
which do not appear in the book Mr. McConnell states 
(pp. 20-21) — " According to Merrill, the whole of the 
original soil formation of New England has been eroded 
off by gl^iers and dumped into the Atlantic, while a new 
lot — a mongrel horde — has been brought from the far north 
and laid down." Again, writing of the Huronian form- 
ations of the Green Mountains of Vermont, he says (on p 
164) — " As previously stated, an American author holds 
that the whole of the soils originally formed in region 
have been swept off by glaciers and dumped into the 
Atlantic.” Prof. Merrill informs us that he does not hold 
and never has held these opinions ; and he shows by 
reference to the original that his words have been mis- 
construed 

The opal mining industry of Queensland, by Mr C F V 
Jackson, forms the subject of Report No. 177 of the 
Geological Survey of Queensland (1903). While nearly all 
varieties of opal are found in the western portion of the 
country, (he examples of precious opal there met with arp 
unsurpassed in quality and brilliancy. These examples are 
found almost entirely in the Desert Sandstope Series (Upper 
Cretaceous), which has a thickness of from 100 to 200 feet, 
and so far they have been discovered only in outlying 
patches of the formation. ITie Desert Sandstone consists 
of soft sandstones and clays with a capping of hard siliceous 
rock, frequently converted into a porcellanlte. This “ Top 
Rock ” has, in places, a kind of nodular or spherical struc- 
ture, and there has apparently been a tendency to the solution 
and redeposition of its aiUceoua contents. The surface is 
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much disintegrated. The precious opal occurs chiefly In the 
softer beds underlying the "Top Rock," but occasionally 
it 18 found in it Common forms of opal are prevalent, but 
the precious variety appears only here and there in patches, 
sometimrs in nodules of siliceous Ironstone at all horizons, 
at other times in the false-bedded sandstones and clays in u 
more definite band. In places, the mineral is found scat- 
tered over the surface, being set free by denudation, but 
such OLCurrences furnish little or no evidence of precious 
opal below Prospecting is a hazardous business, as the 
site for cl shaft is most frequently chosen in the vicimty 
where scattered specimens have been found at the surface 
'Ihe average depth of shafts is 14 feet, and the deepest ib 
about f)5 feet The great difficulty in the progress of the 
industry is the scarcity of water, the annual output, as the 
author observes, being dependent on the rainfall 

A TREATISE by Dr, K. Mazelle, director of the Trieste 
Observatory, on the connection between the movements of 
the microscisniic pendulum and meteorological phenomena, 
was recently submitted to the Vienna Academy by Hofrath 
Dr J Hann The movements of the instrument exhibit a 
decided yearly period, a maximum in winter and an almost 
complete absence of disturbance in summer; also a duil} 
maximum and minimum between qh and loh in the 
morning and evening respectively When submitted to 
harmonic analysis, the whole-day period exhibits a perfect 
agreement of the phase epoch with that of the stormy Bora 
at Trieste The other relations are not so marked ; dis- 
turbances occur with both days of high and low barometrir 
pressure, but pronounced disturbances appear to be more 
probably connected with low pressure With regaiM to the 
possible connection of microseismic disturbances with the 
state of the sea it was found that these have a greater ten- 
dency to occur when the sea is rough. For further details 
we suggest a reference to the work in question 

Dr. T Byard CoLLiN«i, writing in the Scienixfic American, 
describes some experiments on the action of birds' wings 
By attaching incandescent lamps to the tips of a pigeon's 
wing, and inducing the bird to attempt to fly, the path of 
the tip was found to be an oval curve agreeing fairly well 
With the results described by Prof Marey in his ” Vol des 
Oiseaux." The author considers that the only way of solving 
the problem of flight is by beating wings — a method ex- 
perimented on many years ago by P^naud. 

A MAGNETIC survey of the neighbourhood of the summit 
of the Puy de DOme has led to some interesting results, 
which are described In this month's Journal de Physique by 
MM B Brunhes and P David. The declination was found 
to be nearly normal along a line through the centre of the 
tower, 15“ west of north, and it varied from 10° 5' at 200 
metres east of the tower, 80 metres lower than the summit, 
to 19® 45^ at 300 metres from the tower, 150 metres below 
the summit. The horizontal component varied from 0*193 
of a C G S unit at 100 metres from the tower in a direction 
15® west of north fo 0225 of a C G.S. unit at 156 metres 
south of the tower A diagram of the disturbing force 
shows that it is directed towards the summit, but not quite 
uniformly in difl’erent directions. 

In the West Indian Agriculiural News for March 14 there 
is a descriptive account of experiments which have been 
commenced on the Island of St. Vincent with the view of 
testing the possibility of starting cultivation, with certain 
plants, on estates which are buried under from nine to ten 
inches of volcanic ash, resulting from the severe eruptions 
of the Soufriire in May, September and October, 1903. 
The plants selected for the experiments are sugar-cane (Ave 
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varieties) cotton, gfround nuts arrowroot and sweet potato 
The experiments were started in J'lnuari and vtIu ibh rt 
suUs were expected provided then an no further ervip 
tion*! * It IS to be feared therefore that the g'reat qu intilv 
of ash thrown out from the Soufn^'re diirioK' the vrupiicn 
of March 22 last will greatly mtorCere with the mleie ting 
investigation 

The Imperial Department of Agnmllure it U libidos has 
just issued a report giving Information rel iting to Lotton 
CultiviLion in the West Indies Fonnerlv the islniids had 
a valuable export trade in cotton in i7q'^ contributing '’i 
per cent of the material used m Gr at Bnt tin but sug ir 
became paramount and for about ihree quarters of j 
LPntui\ jjist cotton has been practinlh unknown in the 
islands Now that sugar has become to a 1 irge extent 
iinprohtable it is proposed lo resusc it Ue (he c Uc n gromiig 
industry I he department coinmeiued < \peruiients in St 
r ucn in if)oo and the resulls obt lined have bei n s 
promising Ih it planlers there and in neighbouring I'.i inds 
ha\e already dfvi ted ahoLil Oco icres t thr grtwthof (tin 
So fivourable are the rorulituns that it is si itr 1 ihc 
days of the more lucratiVL production of s gar would appeal 
to line passed aw ly and it is not improbable bul ih it 
iollon 11 11 onie moie take Us plate amongst the si q le 
produi S I 1 the West Indies 

Wf hive received an ofluiil note issued b\ iht Com 
mission if the Bclt^ica with n ference to ihe publirot m f 
the scientific repoits of the expediliin Ihesc ire to Ir 
issued in parts making ten volumes m all Only ffly 
complete sets will be on sUe to the public Ihe 1 nglish 
agents aie Messrs Du|au and Co 

M CinHUs Radot contributes an interesting jiaper on 
the recent surveys and explorations of MM Svenoiuus md 
Hamberg in bwedish Lapland to the March number of / a 
GSographtc 1 opographical 3urve\s have resulted in im 
portani modifications of existing maps md the region is 
of great geological interest 

Ihe Vahcmal Geographic Ma^a^mc for March ronlams 
three articles of considerable interest in relation to the 
question of the Canadian Alaskan boundary Ihe Hor 
John W Foster who has charge of the pre^enl ition of the 
United Slates case to the Boundary Commission reviews the 
methods by which different parts of the boundaiy between 
Canada md the United States have been adjusted since 
17®3 J erdinand Westdahl of the Coast md Geodetn 

Survey gives extracts from his official repiorls on a survey 
of the mountains of Unimak Island Alaska and an article 
on the opening of the Alask in Territory by Mr Harrington 
Emerson is reprinted in abstract from (be hn^ineirtnf. 
Magazine 

The Foraminifera and other organisms m the Raised 
Reefs of Fiji are de^i ribed bv Mr R L Sherlock {Bull 
Museum of Comp Zool Harvard College vol xwvlii 1903) 

We have received the hrst number of the Naturalist s 
Library Guide," a quarterly journal edited by Mr W V 
Westell, devoted to notices and brief reviews of books ind 
other publications connected with natural history 

Among other zoological papers the Siizungshenchte of the 
Royal Scientific Society of Bohemia contains one bv Ur 
J PalacVjr on the distribution of marsupials and a second 
by Dr H Matiegfta on the weight of the brain and cranial 
capacity m man., Much Interest attaches (o Herr A 
Mrdzek’s account of the discovery of a fi'ftsh water nemer 
^ine worm {Sttchostomma graecense) in Bohemian sireains 
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Ihis paper is followed by a second fnm ihr ‘•ime pen on 
Ihe intiuduced faunas of hot hiu^fs 

Is hib report On ihe Zoclcgi d C rd ns it T /i t i r 
Captain FI wtr t ills ‘'peiiil allinl m ti thre s,p nuns if 
Ih It reiidikiblo bird the sh u lull r while hr ided stoik 
(ffifi ntci ps tlx) now Iiv ng in ihe garhn" With the 

excijjtiin of I ne spiciinen n w nt Kh rluii no (Ihir 

ex imples it is bilirvid h iv h n i xhil it d in raptivii; 

ncc the pur purchased for its mtnig r \\ ihe / c I gi \\ 
Sfii iy of I r nek n in iH(o Dur ng the p 1 > ir n 
iquanum was ope led al (it/iri nd cinluned t thr dan 
(f lUe report ex imples of n') h ss ih in U\ nl\ two spe s 
f Nde hshes 

1 ^MliMR Who Birds is the title of a new ilkisinl d 
work of whuli we hnv( riuived the First pin fiom the pul 
lishers Messis Cassell and ( f tl It is ti be issued n 
fortnightly sixpenny pails ta h if which is l< hive ejghl 
u I mri d pliUs Mr W Swavslind is responsible fur ihe 
gre Iter porli n f Ihe text although Mr R Kearton \v II 
t nmumtate nrles n egg Ihe gieit altra tion will be 
(he i Icuiptl pi ites m st cf which irt to be fro n sketi hes 
by Mr A Ih rburn Ih se in the put b< forr us are renlh 
exqu s te and Ihe inirvel is how th work is produced at 
the pt Lc 

I\ fr\ ns in hr Vjril cent uns two articles boih 

lluslr led cn inLurai hist r> siibje Is In the om Mr 
H I Witherby describes sonu of iht Iciding farts ton 
nected with bird iiigration in the course f which he dr iw s 
UtPiitic i to the imp riant wirk in this subject am d i ut 
by Mr W L Clailce and likrwise pi ints out that it is 
an error lo suppose Ih it the migral in riiitis im n irrc w 
Ihe illustrations include Ihe Nore lightship in Ihe midst f 
i migratory host and i rush of birds against i hghl 
house It Is perhaps not generally known that when suih 

rushes taki phup in stormv weathrr thousands of birds 
perish by sinking igainst the lighthouses On one occasion 

the balcony outside was completely coven rt with killed 
birds they were five or six deep all round so to wilk 
round would be walking 011 killed birds* In the second 
article Mr R L Garner reverts to hisi favourite subject of 

monkey language From experuncnls conducted with 
a phonograph the author is of opinion that monkeys under 
stand tlii> I mguagL as» well as human beings interpret words 
and sentences 

Oun best n ngr ilulations to the I Isler Fisherns und 
Biological \ssoci ition which was inaugurated at a meet 
ing held in Belfast on March 25 when Lord ‘^haftesburv the 
patron of the new body vv is in Ihe chair Ih president is 
Mr H H Smiley who is a large contributor to the funds 
and the Association is fortunite m having secured (he 
gratuitous services of Prof G Wilson ot yuien s (.ollegc 
Belfast as Director sme* that gentieman acquired 1 large 
experience in matters of this sort during his tenure of oflice 
as Insptctor of Fisheries in England is expected that 
the Association will have in important influence on the 
development of Irish sea fisheries which have hitherto been 
somewhat neglected as may be judged from the fact ihrtt 
most of the fresh fish sold in Ireland is imported from Great 
Britain A steam launch has been already secured and it 
IS hoped that practical work may be commenced in Larne 
Harbour forthwith Although (he Department of Technical 
Instruction and Agriculture has promised a grant of 150! 
the Association is m urgent need of additional funds 

The sixlh edition of Prof R Fruhling s Anleitung zur 
Untersuchung der fur die /uckermdustne m betracht 
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kommenden Rohmaterlallen, Produkte, Nebenproduckte 
und HllfiiubsUnzen " has been published by Messrs. Vlewegp 
and Son, Brunswick, The work is a standard one on sug’ar 
from the point of view of the technical chemist, and the new 
edition contains several additions which increase its value 

Messrs. Vieweg and Son, of Brunswick, have issued the 
third edition of Dr. Robert Fricke's treatise on the calculus 
and diderential equations (** Hauptsktze der Differential 
und Integralrechnung' It is wnten primarily for use in 
technical schools, but it contains in the compass of 21S 
pa^es the principal subject-matter commonly studied by the 
averag’e mathematical student, Including' an appendix on 
functions of complex variables 

Messrs J. and A Churchill have published a sixth 
edition of " Quantitative Chemical Analysis," by Dr. Frank 
Clowes and Mr. J. B Coleman Ihis edition differs from 
the last in that the section on org-anlc chnnilstry has been 
revised, and processes for detenriininj^ molecular weig'ht by 
elevation of boiling* point and for the analysis of aluminium 
alloys have been added Moreover, to facilitate necessary 
calculations, tables of four-figure logarithms have been 
added 

The first number of a new illustrated magazine dealing 
with scientific subjects, and called La Science au XX'^ 
has appeared. The magazine is published in Pans, 
under the editorship of M. G Maneuvner, by M Ch Dcla- 
grave Judging by the contents of this issue, the new 
journal should be popular , there are, with others, articles 
on Mont Pclde, on wireless telegraphy, und on the scientific 
work of M P -P Deh^ram Attention Js also given lo the 
experimental teaching of science in schools, several experi- 
ments suitable for school laboratories being described 
Applied science receives due attention, and separate sections 
are devoted to zoology, applied chemistry, botany, physics 
and photography. 

Prof H. H Thrner, Savilian professor of astronomy in 
the University of Oxford, contributes to the Fortnightly 
Review for April a reply to Dr Wallace’s article on " Man's 
Place in the I'niverse " which was published in the same 
review last monlh. Dr. Wallace suggested that the universe 
is limited in extent ; that it has a definite centre at which 
the solar system Is, and has been situated for millions of 
years ; and that by reason of its position the earth has had 
an opportunity to develop humanity, and probably this 
opportunity has been nowhere else in the universe. Prof. 
Turner shows that the limitation of the universe is not 
proved , that there Is no true centre 0/ the universe, even 
if limited, and even if there were the solar system could 
not occupy it for long, on account of the sun's proper 
motion ; he also shows that there Is no reason whatever why 
life should not be developed in any part of the interior of 
even a limited universe. 

The new issue, the fortieth, of " The Statesman's Year- 
Book," edited by Dr Scott Keltic, is conspicuous for its 
exhaustive completeness. An examination of its contents 
BUggeste that similar annual compilations dealing respec- 
tively with the data of each of the great divisions of science 
would be of great value to men of science everywhere. Dr 
Keltle points out that recent important events have necessi- 
tated the addition of much further information. Among 
these occurrences may be mentioned the final incorporation 
of the two South African Republics in the British Empire, 
and the passing of the new Education Act. Further details 
have betln embodied of the recent censuses taken In various 
countrieo— ‘the British Empire (especially India), France, 
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Germany, and the United States. The maps and dia- 
grams, as usual, add greatly to the interest and value 
of the " Year-Book." There are maps of the new arbitra- 
tion boundary between Chile and the Argentine Republic, 
the new Abyssinian boundary, and the transcontinental rail- 
way projects. Diagrams exhibit graphically comparatlvo 
tonnage of merchant shipping belonging to the principal 
countries for the past twelve years, comparative outputs 
of iron-ore and of coal of the principal countries for the last 
twenty years, the public debt of the principal countries in 
pounds sterling for the past eleven years, and the emigration 
from the principal countries for the last ten years 

Tn following up their researches on chemical affinity at 
low temperatures, Messrs Molssan and Dewar describe in 
the current number of the Cornffei rendus further experi- 
ments on liquid fiuonne Various substances, dried with 
care, and previously cooled to —190® C. by liquid air with 
the exclusion of atmospheric moisture, were brought in 
contact with liquid fiuonne also at —190® C. No reaction 
was observed with iodine, oxygen, tellurium, nitrogen, 
antimony, carbon, silicon, and boron On the other hand, 
sulphur, selenium, phosphorus and arsenic catch fire on 
contact with the liquid, the reaction with calcium oxide and 
anthracene being still more violent ; potassium, after a 
short time, gives rise to a violent explosion It is evident, 
therefore, that even at this low temperature the forces of 
chemical alTinity are not suspended when so energetic an 
element as fluorine is concerned 

1 HE addilions to the Zoological Society’s Gardens during 
the past week include a Pmthe Monkey (Midas oedipus) 
from Colombia, presented by Mr. A G. Kemp; a Blood- 
rumped Parrakeet (P^cpholuj haematonotm) from Australia, 
presented by Mr B C Thomasset , a Sparrow Hawk 
(Accipiter nwws) from Pekin, presented by Mr. W R. G. 
Bond; a Moor Monkey (Scmnopiihecus maurus) from Java, 
ten Olivaceous Lizards (Lacerta littoralis, var. ohvacea) 
from the Island of Brazza, deposited ; a Bactrian Camel 
(Catiicluj bactfianus), a Moufion (Oiiir musimon), a St. 
Kilda Sheep (Ovis aries, var), five North African Jackala 
(CaHrj lupaster), born in the gardens. 


OUR ASTRONOMICAL COLUAfiV. 

Comet 190a d — Herr F, Ristenpart gives a dally 
ephemens for this comet in No 385:3 of the Astronomisehe 
Nachrichten. The following is an abstract therefrom — 


laA. Berlin 


Dsie a 1903 o 

h. m B 

April 10 7 6 22 58 
14 7 II 12 85 

18 7 16 201 1 
22 7 21 43-29 
a6 7 27 21 62 
30 7 33 '3 88 


0 1903 r , log. 4 Magnitude 

+ 30 37 67 0’4447 0-4306 1176 
+ 3* *0 38-1 0-445* 0‘4395 
+ 3> 41 347 0-4458 04482 

+ 3* 9 596 04465 0 4567 

+ 3* 35 57 0 0-4472 0-4650 

+ 3* 59 29 s 0-4481 o'47ji 11-94 


An observation made by Herr Millosevich on February 21 
gave a correction ol —0 913 , —59' 6 to this ephemerls. 

Comet 1903 a — ^The apparent brightness of this comet is. 
now rapidly declining, having reached Its maximum value 
(eigh^-two times Us brightness when discovered) on March 
28. The comet is now toa near to the sun in R.A. to be 
observed, and In. any case its great southerly declination 
would prevent its observation in these latitudes. 

An ephemerls published by M. Paul BrUck in No. 3B51 of 
the Astronomuche Nachrichten gives its position for April 
13 as q = oh 8m. 58s., Sm— 41° ^'-6, and its brightness aa 
36, taking its brightness when discovered as unity. 
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VAftiAtiON OF Solar Radiation Received on the Earth s 
^intFACtt — In a paper published in No ii (1903) of the 
rendus M Henn Dufour discusses a senes of 
observations extending* from October 1898 to March 1903 
which show that the amounts of the solar radiation recorded 
during^ December 1903 and January 1 ebruary and the 
first half of March 1903 were lonsiderably below the aver 
Rge amounts received during* these months respectively for 
Che last seven years 

The observations on which the above statement is based 
were made at two stat ons about 20 kilometres apart and 
■during* the whole of the period each set of observations has 
been recorded by the same observer The observers have 
used exactly ttimilar instruments the 'ictinometers of M 
Corva one of which has been verified by the inventor him 
self and the other checked by it ind the observ it ons 
exactly corroborate each other 

The figures obtained for December were so small as not 
Co warrant any conclusive statement ns to the decreased 
insolation but the hgures obta ned durin^j January 
February and part of March corroborate them and show 
that for these three months the insol ition per sq tm wa*^ 
on 015 and 019 (calories — gramme dtjfrf os — ^minutes) 
less than the mean for the same muntl s during the past 
SIX years 

M Dufour seeks to explain th a decrease by supposing 
Chat the atmosphere at the present time contains some matter 
which IS absorbing an abnormal proport on of the solar 
radiation and suggests that the vol nn dust ihrown out 
by Mont Pel^e may be the cause 

Annals of the Rov\l Universiii OnsrR\ \torv ci 
\iEN\A — Vol XIV of these Annah fdited by Prof 
Fdmund Weiss director of the observatory contains the 
detailed results of the observal ons f minor planets an I 
comets made with the 16 2 tm Fraunhofer refravtcr (tur 
Che period from August itk)^ to January 1H99 md with 
a 67-cm Grubb refractor and a 38 cm e^^uator il roudil 
•during the years 1897 and 1898 

The Cables include the details df the observations of the 
positions and magnitudes of twelve (omits (i8q^ 111 to 
1898 X inclusive) the positions of twcnly nine NGC nebula 
and one new one and the nositions and mignitudes of many 
minor planets including those of Pros observed during 1898 
\ ol xvii of the same Iniia/i^ contains a d ctionary 
of B D stars wherein references are given oppos te eich 
stars B D number to all the other catalogues c ntaining 
details about the star in question 

A Variable or TtMioRARV Star iv Lvra — Herr See 
iiger in a communication to the /Ixtroriofru^c/iL Nach 
ftchien (No 3857) describes and gives a chart showing 
the position of a faint star (10 1903 Lyra.) which appears 
on two plates obtained with the 4^ inch telescope of the 
Munich Observatory by Herr F Silbermgcl on September 
a and 3 1902 Ihe star in question oc upies the position 

<i=l8h 48m 42s a = + 32° 39 o (1855) ind IS about 30s 
preceding and 12 o south of the Ring Nebula on the two 
plates mentioned above it was equal in magnitude to two 
twelfth magnitude scars between which it is situated but 
on pj^Rtes taken on June zB and December 10 1902 on which 
these two stars are plainly visible it does not appe ir 
Neither is it shown on any one of thirtran plates showing 
thirteenth magnitude stars obtained with a h inch tele 
'Scope on various dates between July 1895 and July 190J 
nor docs it appear on two plates taken with a 16 inch ubjec 
tive on July to igoi and July 19 1903 ilthough these 

plates show slars of magnitudes 14 and 13^ respectively 
Prof Max Wolf obtained two pholoj^raphs of this rrg on 
one on January 14 and the other on 1 ebruary 6 1903 the 
first showed images of stars of the thirteenth magn tude 
and the second which had 2h lom exposure showed mud 
fainter objects but on neither plate does the star 10 1903 
Lvra^ appear 

In an editorial note ajmended to Herr Seeliger s notice 
a communication from Prof Hartwig in which he state 
that he observed the star 10 1903 Lyrs on the morning of 
March 6 (May 7 16 25h M 1 Bamberg) with a 10 inch 

refractor and found it to be of about the fourteenth magni 
tude 03m brighter than its nearest neighbour 
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IHb FORMATION OF DbFINIlE FlGURbi BY 
IHb DEPOSiriO’^ OF DU SI 

Tl was hardly to be expected that a finp dust when separ 
Jting cut from the air could eas ly be made to deposit 
in perfectly sharp clear and constant figures but this is 
easily done by simply raising the plate on which the dejwsit 
IS to take place a few degrees above that of thi surrounding 
a r md in hve to si\ minutes m place of a uniftrm deposit 
which would nalurilly be eNpecLcd a perfectly definite figure 
IS formed the dust will be heaped up n ertain places and 
in others the plate will be w thout a Iri e of deposit upon 
It 1 hat d plate bombarded on evr ry s ile by a thick dust 
shf uld be able to compel by means rf i very sn || 1 iiounc 
of heat added to it the falling part cles to arrange the n 
selves in such definite forms is undoubtedly remark chip 

The active igenis in bringing about ihcsr results are no 
doubt the currents of jir set up roun I and on the plates 
but that their H w should be so regular so pers stent and 
so powerful is more than could have been ant c pated The 
figures although very easily formed are n n any ases 
verv rcmplirated and notwithstanding the depost giving 
a clear and lonstant record still at present it remains an 
unsolved prol lem hew these complicated effc ts irr* 1 rouj^ht 
about Diminished atmospheric pressure does not affect 
the hgures formed 

The material of the plate on which the dust is to settle 
5 not a iiatLer of consequence it may be of metal glass 
ebonite india rubber rr cardboard and the same figure 
will be formed but obviously on some materials the dust 
w II Le Dore visible than on others A glass plate is pro 
bably the best substance on which to re eive the deposit 
ind the best dust to use is that produied by burning mag 
nes urn iibbon for it is bnllianlty white and is readily 
obL lined in any quant t) A glass receiver or v box of any 
kind w thoul a lid will serve as a receptacle for the dust 
I iglU the mignesium ind invert the receiver over it and 
f sufiinent n agnesiuin be l sed a dense atmosphere of dust 
IS formed ihe plate on which the figure is to form should 
be raised about an inch abeve the table on a s nnll support 
and then the receiver filled with the dust pi iced over it 
and left there for s x or seven mmules ihe pi Un previous 
to placing it n the dust must be warmed if it be ^lass pnss 
it over the Hamp of a lamp until the moisture at first con 
densed on the under side disappears other materials may 
be treated much in the same kind of way or heated in an 
air bath The essential point in order to obtain a good 
figure IS that the plate should be a few degrees 10° or 
C above th it of the dust atmosphere If it be of nearly 
the same temper ilure then the figure is but faint and the 
sane happens if it be some 100° to 130° above the tempera 
tore of the surrounding air and if of still higher tempera 
ture no deposit of dust takes place 

Suppose now the experiment is made with a square glass 
plate treating it ns above described on removing the plate 
from the dust receiver most of the dust having subsided 
the plate will be found not covered all over with a fine 
deposit but a clear and most delicately drawn cross con 
sisting of four rays each starting from a corner of the plate 
and reaching to the centre is seen Under the above con 
dition^ the figure is absolutely constant it may be dense 
or faint md it m ly be si ghtly distorted bv conditions now 
well known and described but on a plate f this shape it 
IS always a cross that is formed The figure starts from the 
four corners but vary the form f the plate id you varv 
the form of the figure dcposit(d on t Ih corners being 
the agents which prin pally if not mtirelv determ ne the 
figure and in this simplest case 1 square it is not d fficult 
to imagine that even the slljjht heal ng of the plate is 
sufficient to start currents of air wh ch flowing round the 
edges of the plate carry the dust witli them and allow 
it only to fall where a coinpantively still atmosphere exists 
In other cases the flow of the currents seems ver\ difficult 
to follow still with such defimte and easilj produced pictures 
it jn ly be possible to follow the changes they undergo 

On the square plate the action of each corner is evident 
and this action of cxirners is still more clearly shown If 
a plate m the form of an octigon be used (Fig 1) With 
a triangular plate a figure of three hmbs is produced and 
BO on with other shapes the corners always determine the 
gg^ieral figure and if there be no corners if the plate be 
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n circle^ no depoiit fo^niB. It does not appear at If ttiQ‘ 
composition of the dust ueed to produce theee figfures is a 
matter of importance, the dust from ashes, from ammonium 
chloride, the fine spores of a fungus, all produce the same 
figures, but the m^nesia product by burning magnesium 
Is, as before mentioned, more bnlDant in I'olour, and more 
readily produced than any other dust, There is, however, 
one essential character necessary in whatever dust is used, 
namely, that It be very fine. 

To obtain these figures perfectly regular in form, care has 
to be taken that the atmosphere surrounding the plate shall 
be fairly uniform in temperature IF the reservoir of dust be 
a glass i^essel, and an ordinary Bunsen burner be at a 
distance of one to two feet from the plate and outside 
the receiver it is sufficient to spoil the symmetry of 
the cross by either making one limb of it much thicker 
than the others or by pu^^^hing it more or less on one 
side Again, by placing a hot body under the plate 
while the dust is depositing, curious modifications of 


the deposit are produced, but require the photographic 
pictures to show exactly what has taken place At first this 
evtra heating causes an increase of deposit, but when the 
temperature rises beyond a certain point, it gradually 
diminishes the amount 0/ deposit, and if the plate rest on 
a metal support which is at a temperature of about 150° C , 
no deposit takes place. In fact, for carh different WQV that 
the heat is applied a different form of deposit is produced. 
For instance, if the plate be not heated, but Is placed on a 
Rmall metal cylinder which is heated, a remarkable deposit 
IS formed , so again when a hot or cold metal cylinder ]*i 
placed on the top of the plate instead of below it, curious 
and complicated figures are formed. When the plate is not 
e.\actly noriiontal, the figures formed on it are no longer 
symmetrkal, but have the appearance of sliding down the 
piaCe Very remarkable effects are produced on these dust 
deposits by proximity to the plate of difierent-sized bodies ; 
for instance, stick up a piece of glass against the plate, and 

KO. 1745, 67] 


then expose It to the duet. The glass screens the plate from 
the currents of air formed, and a deposit takes place accord- 
ing to the size of the obstruction. Fig. a shows wfiat 
happens when an ordinary pin is placed with its point on a 
level with a square plate, and at a distance of 3 mm from 
it. The cross is still formed, but the pin has caused 
a realm of calm from the centre towards the edge 
of the plate. Again, Fig. 3 shows strikingly the deli- 
cacy of this kind of action ; the fine deport ending in 
a fine point was produced by sticking a human hair 
vertically against the side of the plate and exposing it to 
the dust atmosphere. 

It is then unnecessary for this pin or post to be in con- 
tact with the plate; it may be at a distance of some 8 to 
10 mm. from the plate. It may be above the level of 
the plate, on a level with it, or even below its level, and 
still influences the deposit of dust. In all cases, as the pin 
recedes from the plate, so does the deposit recede from the 
getting smaller and smaller, until at last it dis- 
appears at the centre It is difficult to 
realise that a pin held so that its point 
IS at 6 mm. below the level of the plate 
and 2 mm. away from it should be able 
to induce on the plate a definite and 
decided deposit, but such is the case 
In using glass plates for the figures to 
deposit on, care must be taken that the 
edges are quite smooth, for if not, the 
small pieces forming the rough edge of 
a cut piece of glass are sufficient to 
cause spikes of deposit to shoot out 
from the centre on other parts of the 
figure 

There still remains another wav of 
studying the formation of these singular 
figures and influencing their formation, 
by offering obstructions to the free de- 
position of the dust, for instance, if a 
strip of glass be placed across a square 
plat^, and tho strip be not more than 1 
mm high, the deposit takes no notice 
of It, and the cross forms as if the strip 
was not there , but increase the height 
of the strip, make it 4 or 5 mm high, 
and the figure becomes much altered, 
and the form of the deposit is much 
changed A^ain, if the obstruction to 
the free flowing of the currents be pro- 
duced by hanging a strip of glass or a 
point above the plate to receive the de- 
posit, an interesting series of figures is 
formed, but these cannot be discussed 
Without the illustrations Fig 4 may, 
however, serve to give some idea of th« 
kind of changes which are produced. 
This represents a square glass plate 
With a itnp of glass some 25 mm. high, 
and longer than the plate, placed acros'^ 
It, and a pm pressed against it at the 
middle of the lower side. The influence 
of the four corners of the plate, of 
the pin and of the strip are all 
clearly indicated ; nUu it will be 
seen that the right hand ray at the top of the picture 
has two points, the smaller one is produced by some 
splinter of glass which was very near to the corner In 
the full paper to be printed m the Phil. Transactions , there 
are some fifty pictures showing the formation of different 
figures 

If the fine powder from burning magnesium is used on 
a glass plate, it is, when first deposited, easHy removed by 
the slightest touch, but if allowed to remain on the glass for 
some time, say a fortnight, it becomes comparatively fixed 
there, and may even be lightly rubbed without being re- 
moved. 

If mercury in a square vessel be used In place of a 
solid plate, the same figure of a cross forms upon it If 
water be used, entirely dlflerenC figures form, the sinking 
of the powder gradually through the water pn^ucing other 
changes. 

W. J. Rl’ssell. 
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OH THE FORMATION OF BARRIER REEFS 
AND OF THE DIFFERENT TYPES OF 
ATOLLS * 

'^HE results here presented are based upon observations 
^ earned on during the past twenty-five years in Florida, 
the Bermudas, Bahamas, Cuba, Jamaica, and the West 
Indies in the Atlantic They include in the Pacific the 
Galapagos, the Hawaiian Islands, the Great Barrier Reef of 
Australia, the Fiji Islands, and the Coral Reefs and Islands 
of the tropical Pacific, from ihe Marquesas to the Paumolus, 
the Society Islands, the Cook Archipelago, Niue, the Tonga, 
Ellice, Gilbert, and Marshall Islands, the Carolines and 
Southern Ladrones, and the Maldives, in the Indian Ocean 

Recognising that Darwin's theory did not explain the 
conditions observed, my reports were limited to descrip- 
tions of the different types of Coral Reefs and of the causes 
to which they probably owed their formation, and no 
attempt was made to establish any independent general 
theory 

Beginning with the Barrier Reefs, we find that those of 
Fiji, the Hawaiian Islands, and the West Indies usually 
flank volcanic islands and are underlaid by volcanic rocks 
Those of New Caledonia, Australia, Florida, Honduras, and 
the Bahamas are underlaid by outliers of the adjoining 
land masses, which crop out as islands and islets m the 
very out^ edge of the Barrier Reefs Some of the Barrier 
Reefs of the Society Islands, of Fiji, and of the Carolines, 
show that the wide and deep Idgoons, separating them from 
the land mass, have been formed by erosion, from a broad 
fringing reef flat. Encircling reels, sucii as rhardctense 
especially the Society Islands, hold to their centra! island 
or islands the same relation which a Barrier Reef holds 
to the adjoining land mass Denudation ancl subiiianne 
erosion fully account for the formation of platforms, upon 
which coral reefs and other limestone organisms may build, 
either barrier or encircling reefs, or even atolla, rising upon 
a volcanic base, of which the central mass may have dis- 
appieared as in Fiji, the Society and Caroline Islands. 

We may ncit take the type of elevated inlands of the 
Paumotus, the Fiji, the Gilbert, and the Ladrones, man) 
composed oidy of Tertiary limestones, others partly of lime- 
stone, and partly volcanic. We can follow the changes 
from an elevated island, like Niue, or Mnkatea in the Pau- 
motus, to an island like Niau, through a stage like Rangiroa 
to that of the great majority of the atolls m the Paiunolus 
The reef-flats and outei reefs flanking elevated islands hold 
peculiar relation to them , they are partly those of Barrier 
Reef and partly of Fringing Reef Wo may also trace the 
passage of elevated plateaux like Tonga, Guam, and islands 
m Fiji, partly volcanic and partly limestone, to atolls where 
only a small islet or a larger island of either limestone or 
volcanic rock is left to indicate its origin Atolls may also 
be formed upon the denuded rim of a volcanic crater as at 
Totoya and 'Ihombia in Fiji, as well as in some of the 
volcanoes east of Tonga 

In the Ellice and Marshall group and the Line Islands, 
are a number of atolls, the underlying base of ‘which is not 
jttiown and where we can only follow the formation of the 
Isid rim of the atoll, as far as it is due to the agency of 
the trades or of the monsoons m constantly shifting the 
superficial material (prepared by boring organisms) which 
goes to form its nm Many of the atolls in the Pacific arc 
merely shallow sinks, formed by high sandbanks, thrown up 
around a central area. 

Throughout the Pacific, the Indian Ocean, and the West 
Indies the most positive evidence exists of a moderate, recent 
Hevation of the roral reefs This is shown by the horses, 
pinnacles, and undermined masses of modern or Tertiary 
limestone left to attest it. The existence of honeycombed 
pinnacles of limestone within the lagoons of atolls, as 
ohoola, islands, or islets, shows the extent of the solvent 
motion ^of the sea upon land areas, having formerly a great 
extension than at the present day. Signs of this solvent 
acwon are to be aefen everywhere among coral reefs Atmo- 
aph^ic denudation has played an important part in re- 
eJwatad Jidlestone hlands to the level of the sea by 
rlddUng them with cavbrqs and by foVmmg extensive sinks, 
of^n taken to.be elevated lagoons. 

jWhaander Agsuk) For. Mem. S, 5. R&d at the goyal Society, 
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Closed atolls can hardly be said to exist, Niau in the 
Paumotus ii the nearest approach to one, yet its shallow 
lagoon is fed by the sea through its porous ring- Sea water 
may pass freely into a lagoon ut low tide over extensive 
shallow reef flats where there are no boat pa'fsagea. 1 he 
land area of an atoll is relatively small compared to that 
of the half-submerged reef flats. This is specially the rase 
in the Marshall Islands and the Maldives where land areas 
are reduced to a minimum. 

The Maldivian plateau with its thousands of small atolls, 
rings, or lagoon reefs, rising from a depth varying from 
twenty to thirty fathoms is overwhelming testimony that 
atolL may rise from a plateau of suitable depth, wherever 
and however it may have been formed and whatever m.iy 
be its geological structure. On the Yuiatan plateau similar 
conditions exist regarding the formation of atolls, onlj on 
a most limited scale 

The great coral reef regions are within the limits of the 
trades and monsoons and areas of elevation, with the ex- 
ception of the Ellice and Marshall Islands .ind some of the 
Line Islands. The extent of the elevation is shown by the 
terraces of the elevated islands of the Paumotus, Fiji, Tonga, 
Ladrone^;, Gilbert, and West Indies, or by the lines of tliff 
caverns indicating levels of marine erosion 

the regions I have examined the modern reef rock is 
of very moderate thickness, within the limits of depth at 
whiclr' reef builders begin to grow and within which the 
land rims of atolls or of Barrier Reefs are affected by 
meihanirai causes This does not affect the existence of 
solitary deep sea corals, of extensive growths of Oculina or 
Lophohelia at great depths, or in any way challenge the 
formation of thick beds of coraliferous limestone during 
periods of subsidence 

The Marquesas, Galapagos, and a few islands in the 
Socictj and West Indies have no corals, although they are 
within the limits of coral areas Their absence is due to 
the steepness of their shores and lo the absence or crumbling 
nature of their submarine platforms Coral reefs also can- 
not grow off the steep cliff faces of elevated, (oralifernus 
limestone islands 

Corals take their fullest development on the sea faces of 
leefs; they grow sparingly in Ugoons where ror.iMine alg;c 
grow most luxuriantly Nuliipores and corallines form an 
important part of the reef-building material 


A* O UNO WA TERS, 

“ '^HE Motions of Underground Wafers ” is the title of 
an essay by Mr Charles S Sluhtcr, and it is issued 
as No. 67 of the Water Supply and Irrigation Papers pf 
the United Slates Geological Survey. The author, in the 
first place, discusses the origin and extent of underground 
waters, rcMiiarking that these are included only in the zone 
of saturated rocks, the surface of which is known as the 
Tvatef table or water plane The lowest depth at which 
ground waters tan exist is regarded ag approximately six 
miles The region above this limit is distinguished as the 
zone of fracture, for in it pressures and j,tre<fses result in 
the breaking 0/ the rocks Below, all cavities and pores 
in the rock ore completely closed. The amount of ground 
water wirhin the crust of the earth is estimated to be nearly 
one-third the amount of the oceanic M^ater, and to be 
sufficient to cover the entire surface of the earth to a uniform 
depth of from 3000 to 3500 feet But these “ waters under 
the earth '* are, of course, only recoverable m useful quanti- 
ties at limited depths; even the thermal springs arise from 
a level much above the geologic limit of depth 

Attention is directed to the fact that water is found In 
notable quantities m crevices of schists and gneisses, as in 
the St. Gothard tunnel ; but the greater part met with in 
rocks is stored up in the nifniite pores and openings between 
the rock particles the/nselves, in sands, sandstones and 
limestones, m clay loams, while even the strongest rocks, 
such as the Montello granite, are measurably porous 
The author then discusses the cause and rate 0/ move- 
ment of water through the strata, according to the size of 
the pores, the pressure and the temperature, the flow being 
nc^eably greater for high than for low temperatures. 
This subject is illustrated by microscopic sections of rocks. 
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and the author then Imwef oh to the taws of flow, as deter- 
mined by the len^h, ^ape and number of the openings 
between particles. In the mechonical analysis of apila, the 
mean diameter of the grains is known as the effective 
and Is such that if all grains were of that diameter, the soil 
would have the same transmission capacity that it actually 
has llie effective size 10 determined from the dimensions 
of the mesh of a sieve which will permit 10 per cent, of 
the sample to pass through it, but will retain the other 90 
per cent That is, in any soil, 10 per cent, of the grains 
are smaller than the effective size and 90 per cent are 
larger. It is remarked that the velocity of flow through 
porous strata is much less than might at first be supposed. 
In the sands of the Dakota formation, from which remark- 
able artesian wells draw their supply, Che flow does not 
exceed a mile or two a year 

Underground waters are divided into three principal 
zones . — The unsaturated zone, (a) the surface zone of 
flow, and (3) the deeper zones of flow The motion of water 
in the unsaturated zone is essentially vertical — downward in 
supplying the saturated sheet below, and upward in supply- 
ing the surface evaporation and Che requirements of vegeta- 
tion by moans of the capillary action of the soil during 
rainless periods 

The surface or upper zone of flow extends from the level of 
the water table to the first impervious rock floor. The 
deeper zones of flow are those that lie below the first im- 
pervious stratum, and the direction and character of the 


^IG. I.— Contour Map shotviiijr posUion of water lable (Lonimuous linen), 
nipposed )ine 4 01 motion of (fround water (arrowed lines), and the 
ihsIw^gH or drainage lines (heavy lines). 


flow are usually quite independent of the surface topo- 
graphy, being controlled by large regional and geologic 
conditions 

The author polnt<j out that the unit of the surface zone of 
flow of ground waters is the river valley, and the rate and 
direction of motion conform primarily to the slopes and 

f Trades of the land surface, The underground flow, in fact, 
ollows the trend and direction of the surface drainage. 
The water table has a slope which is essentially similar to 
the slope of the surface of the ground, though less steep. 
The motion^ of the underground seepage into the streams 
and rivers is similar to the lines followed by the surface 
drainage into the same streams 

The lowest line of drainage of the valley is known tech- 
nically as the thalweg Topographically, it is a line upon 
a contour map which is a natural water-course (Fig r). 
Beneath the thalweg there is usually a similar drainage line 
for the underground current, in general coincident with the 
thalweg. For Other parts of the valley the actual lines of 
motion of the underground water are represented by a set 
of curves which cut the contour lines of the water table at 
right angles. The similarity of* the contours of the water 
table to those of the land surface enables one to sketch 
approximately the lines of underground seepage from a con- 
tour map of the surface. For the most part the lines of 
flow run Into the surface streams or thalwegs, but between 
A and B, hnd X and Y, there is indication of an underflow 
or general movement in the direction of the surface streams 
and independent of the same. 
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These views are worthy of attentive consideration knd 
study in connection with the geological structure, for, u the 
author justly remarks, they must not be taken too literally. 
The surface topography is only one, and often not the most 
important, element in the control of the underground 
current, He points out how irregularities In the form of 
the first Impervious layer and the amount of rainfall will 
Influence the distribution and motion of the ground water. 
He directs attention also to the fact that much ground 
water returns to the surface in the form of seepage which 
is more important, though less obvious, than the springs. 
Much ground water, moreover, may not find its way immedi- 
ately into open channels, but may even take a general course 
down the thalweg and flow through coarse materials toward 
the sea in large underground streams or moving sheets of 
water This underflow is well known in the Great Plains 
of America, although the movement is excessively slow. 
Sometimes the underflows appear to be Independent of the 
surface streams, as indicated by chemical analyses. 

The deep zones of flow and artesian wells are finally dis- 
cussed by the author; he deals also with common dug wells 
and the Influence of pumping on contiguous wells, as well 
as the mutual interference of artesian wells. H. B. W. 


LONDON FOG INQUIRY, 1901-oa.' 

TN November, igoi, the Meteorological Council appointed 
Captain Carpenter, R.N,, D.S.O , a member of the 
council of the Royal Meteorological Society, to conduct 
an inquiry into the occurrence and distribution of fog in 
London, initiated, with the assistance of a grant from the 
County Council, in response to requests for more detailed 
forecasts of the occurrence of fog. Captain Carpenter 
at once put himself into communication with Captain Wells, 
R N., the chief officer of the Metropolitan Fire Brigade, 
and made arrangements for the systematic observation of 
fogs at some of the river stations and .at other stations of 
the Metropolitan Fire Brigade He also arranged for 
supplementary observations to bo taken at certain of the 
Metropolitan Police stations, at Battersea Park and Regent's 
Park, at a number of coast-guard stations in the Thames 
estuary, and by one or two private persons Observ- 
ations of temperature and other meteorological conditions 
were obtained from a number of the stations and from the 
parks; self-recording thermometers were installed on the 
Victoria Tower at Westminster, the Golden Gallery at St. 
Paul’s, on the roof of the Meteorological Office and at a 
private house at Banstead Regular records of fog in 
accordance with a conventional scale distinguishing the kind 
and intensity of the fog were thus obtained from a series 
of points in or round London. By arrangement with Captain 
Wells, special observations were made during fog or when 
fog was anticipated by Che forecast branch of the Meteor- 
ological Office. 

Attention may be called to the following points in Captain 
Carpenter's report, which is now issued ■ — 

(i) The first result of the inquiry is the suggestion of a 
scale of fog intensity, arranged according to the inter- 
ference with traffic upon road, rail, river, or sea, and re- 
presented bp Che serial numbers o to 5, 

^ (a) Next It appears that on account of smoke the extreme 
limit of visibility In winter from an elevated position In 
London,^ in most favourable circumstances, is set at 
miles. That limit is diminished as the tendency to form 
fog is developed until the well-known effects of dense fog 
are reached. 

(3) No evidence has been obtained of any special con- 
nection between fogs and geological conditions. 

(4) The commencement of a fog is not identified with 
any particular locality; it seems to be a general process 
depending upon general atmospheric conditions. Tnere is 
no evidence that fogs formed outside Invade or drift into 
London. The London fogs are produced In l«ondon ; they 
do not come from the country, 

(5) The meteorological conditions for the formation of 

fog are set forth and illustrated by charts and diograini. 
An interesting point brought out is a tendency to Indraught 
R 0 * Meteorolggicsl Council by Cnpis'm Alfrod Carpmi^ 
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of air from ail sides to the central parts of l^ndon during 
dense fogs. 

j (6) No severe fog occurred with an air temperature above 
40° F. The minimum air temperature prior to fog coming 
on averaged 9“ below the normal mean temperature for the 
day. The relation between the occurrence of fog and the 
minimum temperature in November and December, 1901, 
is shown in Fig i 

(7) During the period of observations, in twenty-two cases 
out of twenty-five during the nights preceding days of fog, 
a Ihennomeler on the grass at Regent's Park fell much 
below the river temperature, the amounts of difTercnre on 
these occasions varying from 6" to 25“ F 

Attention is called to one point of special importance in 
connection with temperature observations, which requires 
to be followed up On March 7, during fog, the temper- 
ature in the streets of London was nearly 10“ F below that 
on the roof of the Meteorological Office, the elevated 
stations, and the suriounding country on the southern and 
western sides 

The outstanding parts of the inquiry are — 

(1) To ascertain whether the proposed scale of classifi- 
cation of fogs puts the observations of locality upon a more 
satisfactory footing, and whether additional observations 
throw any further light on local dislnbulioii. 

(2) The further investigation of temperature conditions, 
including temperature observations in the early morning 
(5 am), and vertlinl di’^tribution of temperature 

With regard to the last point, we learn that an oppor- 
tunity was recently afforded for determining the conditions 


under which such investigation could be earned out in 
London by the loan of a captive balloon and self-recording 
instruments. Captain Carpenter was himself unable, on 
account of his health, to continue the conduct of the inquiry 
beyond the close of the winter of igoi-a The conclusions 
drawn in his report are based exclusively upon observations 
during that period, and are expressly subject to possible 
revision in the light of further observations At his sugges- 
tion the observations were recommenced in September, 1902, 
apd have been continued during the winter , they include a 
number of special observations of temperature at 5 a m 
The continuation of the inquiry has been under the super- 
intendence of Mr R G K Lempfert, of the Meteorological 
Office. ' 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

The annual exhibition of scholars’ work from the Board 
Schools of London will be held at the Examination Hall, 
Victoria Embankment, W.C. (adjoining Waterloo Bridge), 
on Saturday, May o, and on the' following Monday, Tuesday 
and Wednesday (May The exhibition will be 

opened by Lord Reay (chairman of the Board), and will 
include among ^e exhibits specimens of modelling, science 
apparatus ana metal-work from the day and evening schools, 
and also work from the schools for the blind, deaf, special 
matruction, truant, and industrial schools 
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The council of Owens College, Manchester, has, under 
a scheme of the Board of Ffkuation, resolved to establish 
a scholarship and exhibition in /oology and botany out of 
the accumulations of the Robert Platt fund, which has 
hitherto been applied only to physiolog> '1 he scholarship 
will be of the yearly value of 50/ , will he open for competi- 
tion to persons who have studied zoology or botany in any 
university or college laboratory, and will be awarded to the 
candidate who shows most promise and ability for the 
prosecution of research in zoology or botany. 

An interesting ceremony took phee at the gardens of the 
Royal Botanic Society on Wednesday, April i 1 he Earl 
of Aberdeen presided, and Mr Alfred James Shepheard, 
chairman of the 'lechnical Education Hoard of the London 
County Council, declared the newly eretted laboratory open 
for botanical and hortuultural work Instruction on the 
lines of the syllabus of the Board of Ediicalion will be given 
in botany, and attention will also be paid to hortuultural 
chemistr), elementary and arlvniucd, in lonneclion with the 
prtiLtical gardening school Other classes will, if necessaij, 
be carried on and reseanh work undertaken. The school of 
which the laboratory is the outcome was, as Dr C Adams 
pointed out at the opening ceremony, started live years 
ago With nine students , now there are thirty-five — of whom 
twenty-one are boys and fourteen girls Some 2000/ has 
been spent over the undertaking, of which the Technical 
Eduiation Boird h.is provided 850/ The work has hern 
very successful, and no difficullv has been found in obtaining 
appointments for the students who have been through the 
three years' course Mr Shepheard 
in his speech pointed out that to 
endeavour to grow plants with only 
praiiual knowledge was like at- 
tempting to cure the sick after the 
fashion of a quack doctor, without 
having mastered the science of medi- 
c me Miss Shepheard pribenletl 
diplomas to suciessful students at 
the school, and Dr. Kiminins, Dr 
Garnett and Mr Brindey MarUv 
also spoke The Royal Botanu 
Society 19 decidedly to be congratu- 
lated upon adding theoretical in- 
struction to the practual teaching 
already carried on, though it seems 
advisable that the special principles 
underlying horticultural practice 
should figure in the syllabus as well 
us pure botany. 

The Education Bill for London was introduced in the 
House of Commons on luesday It is proposed to make 
the London County Council the education nuthority, so thht 
the London School Hoard will disappeai '1 he new educa- 
tion committee will contain ninety-seven members, this total 
beinf*- made up as follows — RepresenLativea of the borough 
councils — one for each borough and two each for West- 
minster and the City of London "ji , London County 
Council, 36 , representatives (including women) of various 
secondary schools, the University of l^ondon, technical in- 
stitutions and bodies contributing to the maintenance of 
education, 25 , and (for the first five years) representatives of 
the London School Hoard, 5— total 97 'J he ohjn t of the 
Bill Is thus to abolish tha School Board, and to link cdui a- 
tion in London with municipal government Ihe County 
Council, as the education authority, is to have the rating 
powers of ,1 county borough under the Education Act of 
1902 'Ihe management of public elementary schools is to 
be entrusted to the bhraugh councils, subject to the general 
direction of the education authority, which is tu have com- 
plete financial control llie borough councils are to have 
the right to appoint and dismiss teachers, the custody of 
the buildings, and the right to select the sites for new 
schools in their prescribed areas These powers, however, 
do not apply to secondary schools and technical institutions 

A Birmingham correspondent describes in the Times for 
April 2 the four great German commercial high schools, 
those namely at Aachen, Cologne, Frankfurt, and Leipzig. 
There is a special appropriateness just now about such a 



Fiq 1 — Fart oT dingrain shnwiiig the ucturrence and duraiion of Tog m I ondon nnd the duil) minimum 
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study, fllnce during tha present period of organisation and 
development at the University or Birmingham it is of im- 
portance that those responsible for its new commercial de- 
partment should be intimate with German experience. It 
IS not sufficiently remembered, the writer of the article 
insists, that these German institutions are new and in an 
experimental stage, that they are characterised by great 
diversity of organisation, and are the outcome, not of 
Governmental Initiative, but of the demands of the com- 
mercial classes ; in most cases, indeed, their hnnncial basis 
was provided by private generosity and municipal support, 
not by grants from the State. At Aachen, where the com- 
mercial " course Is simply a department of the technical 
college, the authorities abide bv the general rule for ad- 
mission to universities and technical colleges, and refuse 
to receive into full membership any who have not pas<;ed 
the leaving examination of the Gymnasia, Realgymnasia, 
or Ober-realschulcn. In most cases the certificate is not 
secured until nineteen. The three other institutions admit 
men who have left school three years earlier (with the 
certificate shortening their military service to one year), on 
condition that they have spent the three following years 
in an apprenticeship or in some definite business experience 
At present the Aachen plan is hardlv practicable, and tends 
to restrict the numbers “ The German movement is,” 
the article shows, ” full of interest and instruction for 
foreign observers. Its ideals are rising , and the two years 
which form the present period of study are already beginning 
to seem inadequate. There are grave difficullies to be met , 
but an amount of ardour, of ability of a high order, and, 
what is not unimportant, of money also, is being devoted 
to the task, which ought to sting a reflective Englishman 
with a sense of sthame ” 


SClEmmC SERIAL. 

Hiometnka — 'Ihe last three numbers continue to record 
results of high biological interesl The excellence of Prof 
Kjrl Pearson’s elaborate studies in statistical theory is be- 
(oniing widely recognised, and his comments and criticisms 
add much to the value of the work of other contributors 
In vol I, part iv. Mr F Gallon states a new problem in 
the variation of a population with respect to a given 
thdracter, which, generalised m a note appended by Prof 
K Pearson, is seen to be likely to have important results 
ill statistical inquiry. — The same part contain*: an attempt 
bv Dr J. Y Simpson, good as far as it goes, to demonstrate 
the iii^uality of results in the binary hssion of the Protozoa. 
Dr Simpson's conclusions so far recall those of Maupas, 
but the dilTiruUips in the way of a succes«iful investigation 
of this problem are extreme, and it cannot be said that he 
has met every possible objection The inquiry is obviously 
of importance for the general theory of variation, and it is 
to be hoped that in spite of their difficulty the observations 
will be continued, — The thorough-going study of the 
Naqada crania earned out by Mias Fawcett with the help 
of Miss AliCe Lee and other biometric students at University 
( olirge occupies the bulk of the present issue, and the part 
loncludes with a careful research, by C. Hengsen, on the 
\ariations of HcUx ncmoralis — Ihe subject of gasteropod 
shells {Nassa ohsoleta and N tnvitiaia) also finds a place 
in the opening part of vol il , in which number will like- 
wise be found Prof Weldon’s strictures on the ambiguity 
of .some of Mendel’s categories, eg “ green ” and 
'‘yellow” as applied to the cotyledons of peas —The co- 
operative paper on inheritance in the Shirley poppy marks 
.mother long step towards the establishment of a working 
iheory of heredity, the results reached being in general 
accordance with Galton’s law — Among the ” Miscellanea ” 
iTiay be noted Mr Whitehead’s paper on variation in Adoxa 
itioack^ielUna, and the first instalment of what promises to 
be a most important senes of test experiments, by Mr. 
I)arbishjre, in the Mendehan theory of heredity Japanese 
waltting mice,” the colour of the coats of which is white 
with patches of pale fawn, were crossed with European 
al^no*, the hybrids being crossed inter se and also with the 
almno parent stock These experiments, some later results of 
• recorded and discussed in vol ii. part li., have 

which are by no means easy of interpretation 
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and their further outcome will be awaited with keen interest. 
One remarkable result Is that every hybrid of the first gener- 
ation was dark-eyed, though the eyes of all the parents were 
pink. In a certain proportion, however, of the progeny of 
the first hybrids the pink eyes reappeared, as did some other 

R arentai charactrrs A recent letter in Nature shows that 
Ir Bateson, at all events, is not disposed to admit that 
the facts so far obtained are discordant with Mendel’s law, 
but it must be allowed that much of the evidence 1$ pnmd 
facie in favour of ancestral inheritance. 


SOCIETIES AND ACADEMIES. 

London. 

Physical Society, March 27 — Dr. R. T. Glnzebrook> 
F R S , president, in the chair — On refraction at a cylin- 
drical surface, by' Mr A. Whltw«ll. The object of the 
paper is to describe and illustrate the position and form 
of the focal areas produced by the refraction, at a cylindrical 
surface, of light diverging from or converging to a point 
In general, if a plane can be drawn through the point to 
cut the surface symmetrically, then all the light passes 
really or virtually through an area in this plane In the 
case of the cylinder there arc two such plants One con- 
tains the radiant point and the axis of the cjlinder, the 
other contains the point, and is normal to the axis. The 
equation of the locus of intersections of symmetrical ray*, 
which intersect In the first plane, for small apertures, is 
obtained in terms of the distance of the radiant point from 
the axis of the cylinder a, the radius r, and the index of re- 
fraction p The loci of the intersections of symmetrical rays 
which intersect in the second plane, when the aperture is 
small, are shown to be circles described about the radiant 
point as centre and having radii equal to (p — i) (<* — ^) — 
The evaluation of the absolute scale of temperature, by Dr 
K. A L«hf»ldt. Formula are given for the constant- 
pressure and constant-volume thermometers. An attempt 
is made to work out the latter with the aid of existing data. 
It IS found that T„ = 273 18 from hydrogen and 273 2 from 
nitrogen The deviation of the constant-volume scale from 
the absolute scale is indicated by curves At 100° absolute 
the constant volume (hydrogen) thermometer reads o i or 
o 2 too low — Prof OAiianddrv in a communication sent 
subsequent to the meeting, said that in his paper on the 
thermodynamical correction of the gas thermometer (Phil 
Afag , January) he had incidentally mentioned that the 
correction for the constant-volume gas thermometer could 
not be directlv deduced from the Joulc-Thomson cooling- 
efTect alone, without additional data, unless a formula were 
assumed for the variation of the cooling-efTcct with temper- 
ature , but that the value of the absolute zero could be de- 
duced from the pressure coefficient if the Joule cooling-effoct 
in free e'tpansion were known. The experimental measure- 
ment of the latter was, however, impracticable. — Mr. 
BlaftMley exhibited and described a lens possessing the 
following properties — The two conjugate foci always move 
with the same relative rate along the axis. The size of the 
object always bears to the size of the image the same ratio, 
50 that using the same object the image is always of the same 
size. The instrument is of one piece of glass, and constitutes 
a telescope the magnifying power of which is the ratio 
which the object bears to the image in size, linear. Ihe 
relation of the rate of motion of the object to that of the 
image is the square of the magnifying power. 

Chemica] Society, March 18 — Prof J Kmerson Reynolds 
F-R S., president, in the chair. — Ihe following papers were 
read — Essential oil of hops, by Mr A. C Chapman. 
This oil consists principally of two terpenes, one being 
identical with that present in oil of bay, and named by its 
discoverers myreene, and the second a sesquiterpene, which 
has been named humuleoe ; there are present in addition to 
the foregoing small quantities of the odoriferous alcohols 
linalooJ and geraniol, the latter being present in the form 
of Its isononoic ester. — A compound of dextrose with 
aluminium hydroxide, by Mr. A. C. Otiapman, When 
dextrose dissolved in alcohol is treated with Blumlnlum 
chloride there sraarates a white amorphqui compound of 
the formula 3 C,H„ 0 ^, 5 Ala 0 „ 1 iHjO —Action of phos- 
phorus haloids on dihydroresorcins li, Dihydroresorcin,. 
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by Messrs. Cro«elay and Hm«. A description of the deri- 
vatives obtained by the action of phosphorus tri- and penta- 
chlorides on dihydroresorcinol — The constitution of rotar- 
ninp, by Messrs, Dobble, Lauder and Tinkler, The 
authors have examined the ultra-violet absorption spectra 
of solutions of this alkaloldal derivative in various solvents 
in order to ascertain which of the three formula: assig-ned 
to the base most probably represents its constitution , the 
observations show that in the solid state cntarnine has the 
formula o, and that on solution in alcohol is converted into 
the coloured isomeride having the formula 

.CH.OH— NMe /CH--NMc Oil 

ri 1 _> CbHbO^ I 

\CH« CH^ ^CHa-CHa 

— Decomposition of mercurous nitrite by heat, by Dr P C 
RAy and Mr J. N San, The products of this reaction arc 
mercuric nitrate, metallic mercury, nitric oxide and peroxide 
— The action of nitrog-en tetroxide on pyridine, by Mr J 1 ' 
Bpanoor. The first product of this reaction is a molecular 
additive compound, but eventually them is formed a yellow 
substance of the composition and a purph* 

product of still more complex constitution 

Entomological Society, Match 18 — Prof E B Poulton, 
K R S., president, in the chair — The Rev F D Morice 
exhibited with drawings a dissected gynandromorphous speci- 
men of a bee {Osmia fulviventrts , Panz ) — Mr A. Baeot 
exhibited a number of specimens of Malacosotna neustnn X 
riulrenjij in various stages, including a series of six J cf 
.and sixteen 9 9 iniagmcs reared during 1902 from one 

batch of ova laid by a 9 Caslrensis, which had been mated 
with a ^ Neustrij, and two 9 9 reared from another batch 
of ova the result of a similar cross , also blown larva of 
hybrid parentage, and twigs showing attempts at oviposit- 
ing on the part of 9 9 hybrids that had paired with hybrid 
cf (J of the same brood , also a series of M JVeujfrio, M 
Cajfren^is and the hybrid moths reared during iqoi for 
comparison — Mr H. St. J. Donlathorpa exhibited speci- 
mens of Tririimm brevicornc, Reich , from Chiddingfold, 
Surrey, an unusually southern loc.^litv for this species — Mr 
C P Plck«tt exhibited specimens of Hyhcnita leucophai arm 
and Phigalia pedana taken at C'hingford on February 14, .md 
ova of bmlromis veri,icolor<i on birch twigs, laid March 
-~Mr G C Ohkmplon exhibited a long senes of specimens 
of a species of Cneorrhinus (’ pyTiformis) from Piedrahita, 
Spain, and called attention to the great dissimilarity between 
the sexes, and also to the possibiliry of the females being 
dimorphic, one form dollied with grren si ales, and the 
other with gre} scaleb lilce the male He also cxhibiteil 
Dorcadion dejeam, Che\r , from the Sierra de Dejur, a 
species peculiai to that district, — Mr K McLaohiBn, 
F R S , exhibited a dragonfly belonging to a small species 
lif the genus Orthetrum, attacked by a fly almost as large 
as Itself of the family Asilida:, taken in Persia m June, 1902, 
by Mr H F VVitherby The fly had inserted its proboscis 
at the junction of the head and prothorax, a vulnerable point 
He also exhibited a female specimen of a large jEschnid 
dragonfly, Hemianax cphippigcr, Burm , captured m a street 
at Devonport on February 24 The spei les onaslon- 
ally visits Europe in migratory swarms or sporadically, but 
is especially African, and its presence at Devonport in 
February might probably be due to the example havii^ 
flown on board a vessel off the African coast Mr F 
Merrlfleld suggested that there might be some connection 
between the appearance of the insect In England and the 
reported showers of fine dust which are generally supposed to 
have come from the Sahara — Prof E. B Poulton, F.R.S , 
exhibited seasonal forms of Precis anlifo^e, parent and off- 
spring, bred by Mr G A K. Marshall m South Africa, and 
Precis coelestina^ from the Victoria Nyanza region, with the 
dry-season form of that species, now taken probably for the 
first time. — Mr. W. J Lucas exhibited with the lantern a 
slide showing the larva of Cof,5us ligntperda in its gallery 
in a tree trunk. — Dr. T. A. Chapman exhibited with the 
lantern a serips of slides illustrating the life-history of 
Liphyra hrtusoUs, Westw., a Queensland species, the larva 
of which lives In ants’ nests, and feeds upon the ant-larvoe 
The imago on emergence from the pupa is clothed with 
scales highly distasteful to the ant. which protect it during 
emergence from attack, and until such time as it Is able fo 
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fly, when they drop off — Mr G. C Champion read a paper 
on an Entomological Excursion to Uejar, Central Spain. — 
Dr F A DiBoy read a paper, illubtrLited by lantern slides, on 
Lepidoptera from the White Nile, collected by Mr W L. S. 
Loal , with further notes on seasonal dnTiorpliism in butter- 
flies — Mr E Baundera. F R S , conununRated a paper on 
Hymenoptera .Vculeata collected hy the Rev A L Eaton in 
Madeiia and reneriffe, m Ihe ‘ipring of 1902 

Royal Microscopical Society, March iS — Dr. H. 
Woodward, F R S , in the chair — Mr J W Gordon gave 
an account of his paper on the Helmholtz theory of the 
microscope, which contained a rough sketch of the theory 
of diffraction, and considered (his from a new point of view, 
expanding the Helmholtz theory from this position 'Ihe 
paper then dealt with the Helmholtz theory, starting with 
the proof of the sine law as given by Helmholtz Having 
proved the sine law, Helmholtz made deductions from it, and 
drew the inference that the resolving power of the most 
perfect optical system must necessarily stop short at an 
object which was less than half a wave-length of the light 
by which its observation was attempted Mr Gordon then 
proceeded to set out the points of his own paper, including 
a description of some vibrating screens by the aid of which 
the definition of high powers was much improved, when the 
image was greatly super-amplified by eye-piece magnifica- 
tion 

Linnean Society, March 19 — Prof. S H. Vines, F R S , 
president, in ihe chair — ^Mr Clement Reid exhibited draw- 
ings by Mrs Rold of fruits and seeds of British pre-Glacial 
and inter-Glacial plants (Thuhiniiflora:) In each case the 
specimens illusi rated were the eirliest known representatives 
of the species Most of the plants are still living m Britain , 
but among the Fhalamiflora: from the Cromer Forest-bed 
occur seeds of Hypetoum, a genus specially characteristic 
of the Mediterranean region, and no longer found living 
nearer than Southern France The fossil seeds correspond 
closely With the living Hypecoum j^cndulum of Southern 
I' ranee, and either belong to that species or to a closely- 
allied extinct form The seeds of all Ihe species of Hypecoum 
arc covered by a curious close mosaic of cubic crystals, 
ripparenlly calcium oxalate, which fill square pits in the 
surface of the testa 'fraces of these pits are still found 
on sonic of the fossil seeds — Mr G Claridge Druca read 
a paper on Poa laxa and Poa stricta of our British floras 
For some years past, doubts have been expressed by critical 
botanists as to the correct naming of these two plants 'Fhe 
author's conclusions are, that the plants named Poa alpwa, 
var acutifolia, and P laxa, var sfotica, have been mis- 
undei stood and variously named , he theiefore gives detailed 
descriptions of these two plants, with synonymy so far a*. 
British floras are concerned 'I'he paper was illustrated 
by specimens from the .nilhor’s herb.arium, and the t>pe- 
sppcimen of Poa flexuosa fiom Smith's herbarium - The 
botany of the Ceylon patanas, pait 11 by Messrs J Parkin 
and H H VV Pearson. In a former paper on the same 
subject (I’earson, Journ Einn Soc Dot , vol xxxiv 1899, 
pp ^oa.)-j 65) the mam features of these grassy uplands, 
locally known as “palanas," were given, the probable 
causes whiih have led to their development discussed, and 
the general biological iharacters of their flora described 
An aciounC of the anatomical examination of the plants 
collected was promised for a separate paper, this con\- 
muniCRCinn is the fulfilment of the promise 

Paris. 

Academy of Sciencea, March 30 — M Albert Gaudry in 
the chair.— On affinity at low temperatures , the reactions 
of liquid fluorine at -187° C , by MM 11 Molnaan and 
J Dawar (see p 544) — On the alkyl- and acyl-cyano- 
camphors and the alkylcamphocarbonic esters The in- 
fluence of the double linkage of the ring contain- 
ing asymmetric carbon on the rotatory power of 
the molecule, by M A Hallar. The enolic and 
ketonic forms are siniultaneously produced in the 
formation of derivatives of cyanocamphor, which are dis- 
tinguished by their behaviour on treatment with hydro- 
chloric acid Measurements of the rotatory power showed 
that higher values were always given by the enolic forms than 
with the ketonic forms. — Problems in biological energetics, 
raised by a note of Lord Kelvin on the regulation of the 
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temperature of Tv^arm bloodied animals. Tlie permanence of 
the proceaaea producing; heat of combustion, M. A. 
ehauvMu. In searching for a means of explanation of the 
constancy of temperature of an animal when placed in a 
medium at a higher temperature than the normal, the 
suggestions of Lord Kelvin are subjected to an experimental 
examination , It was found that under the experimental con- 
ditions of Crawford, venous blood is neither poorer in car- ' 
bonic acid nor richer in oxygen ; the expired air under the 
same conditions contains practically the normal amounts of 
oxygen and carbonic add. There is thus no reason to 
suppose the existence of endothermic reactions In animals 
placed In a medium warmer than their normal temperature 
— Remarks by M. Edmond Pvrrliar on a work on embryo- 
:genic acceleration. — 'Prof. Hay LKiikeatttr communicated to 
the Academy two drawings of the head of a gigantic 
mammal recently discovered in the Upper Eocene Sands at 
Fayum, Egypt. — M. de Forcrand was nominated a cor- 
respundant In the section of chemistry in the place of the 
late M Rcboui. — On an eruption of the volcano at St.. 
Vincent, by M. A LKerolH. — On a mechanical calculator' 
'Called the arithmograph, by M. TronoM. — On the absolute 
temperature deduced from the normal thermometer, by 
M. H. P«ll»t- As a first approximation, it Is shown that 
ithe usual formula for the absolute temperature gives results 
about 0 i]° C too low. — The action of hydrogen on the ^ 
sulphide*: of arsenic m presence of antimony, and on the tri- 
sulphidr of antimony in the presence of arsenic, by M. 
PkiAbon. Antimony completely displaces arsenic in its 
sulphides if the two bodies are in the liquid state Hydrogen 
gas, heated in presence of sulphide of antimony and a mix- 
ture of arsenic and antimony, forms hydrogen sulphide, 
the proportion of which increases with that of the arsenic m 
the mixture. — On pyrophosphorous acid, by M. V, 

Cryiitals of pyrophosphorous acid can be obtained by shaking 
together for some time a mixture of phosphorous acid with 
an excess of phosphorus trichloride. — On the action of phos- 
gene on the organo-magnesium compounds, by M V. 
Qrlsnyrd, Either a symmetrical ketone or a tertiary 
alcohol can be obtained, according to the experimental con- 
ditions. — New researches on the decomposition of organic 
acids, by MM Oechsner do Ooninok and flaynayd. 
Various organic acids have been heated with strong sul- 
phuric add and with glycerol, and the conditions under 
which carbon monoxide and dioxide are given off have been 
determined — The constitution of the nitrocelluloses, by M 
1^0 Vlffnon. The nitrocelluloses, reduced in acid solution 
by ferrous chloride, give gxycellulose This reaction clearly 
differentiates cellulose from mannite and other polyatomic 
alcohols which have been previously studied from the point 
of view qf nitration. — On the nitrogen compounds contained 
In arable earth, bv M. G. Andrd. — ^Remarks on the general 
morphology of the muscles, by M J Ohalne. — On the 
fishes of the family of Athtrina in Western Europe, and on 
the connection between their species, by M. Louis Roulo. — 
The structure of the rootlets in Trapa natans, by M. C. 
Qupva- — O n the problematic bodies and the Algx of the 
Trias in Lorraine, by M. P. Pllohy. — ^The defence of the 
organism in the newly-born, by MM. A Oharrln and G. 
E>a|«niArp. — On the Influence of the chemical state under 
which an element is presented to an organism on the rapidity 
of the passage of this element through the blood, by M A. 
MounpyrAti — On a law of decrease of effort as given by 
the ergograph, by M. Charles Henry and Mdlle. /. 
Jeteyko. — Blot’s hypothesis on the height of the atmo- 
sphere, by W. de Penvieilei From the consideration of 
the fall of temperature as the distance from the surface of 
the earth is increased, there would appear to be a sharp 
limit to the possible height of the truly gaseous atmosphere. 

GOttinobn. 

Royal Society of Sclencea.— The Nachrichitn (phyiico- 
mathematlcal aectiod), No. 6 for 190a, and No. j for 1903, 
contain the following memoirs communicated to the 
Society 

November eg, 190a, — C. Jkcebj ; Oh the pharmacologlcaJ 
action of Sie cyclic tsoxlmeS. 

July a6.‘>— V. Ouemo : Meoauremants of electric dissipa- 
tion In the open air at Capri (M arch-September). 

January 2^, 191)3, — E. mrnctim: Contributions to the 
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theory atmospheric electricity. (1) On the dissipation of 
electricity In enclosed vpsicea. 

January 10. — W. Volvt i On the magnetic Induction of 
regular crystals. — ^A. Sohcanfllda . Qn the proof of a funda- 
mental theorem In the theory of point-aggregates. 

February 6 . — E. nidoko : Contributions to the theory of 
atmospheric electricity. (2) On the dissipation of electricity 
in uniformly moving air. 

DIA^ OF SOCIETIES. 

WEDNESDA K, April ij 

Roval Microscopical Socrirv, at 8 —On ■ New Method of Uilng 
ihe Electric Arc In Photonucro^aphy E. B. Slnnaer. — An fiKhibitlon 
of Mourned KotifeTB of the genuB Brachionus ; C. F. Rountelek. 

Royal Mbtborological Society, ai 7 30.— The Prevalence of Oales 
on the Coasii of ihe finiiih Ulandi, 1871-1900 F J. Brodie —The 
Duration of Rainfall , J, Baaendall 

THUESDAV.KvviW. 16 . 

Mathbmatical Society, at 5 30 — Bahlbitlon of the Logo-LoKariihmlc 
Slide-rule C. S Jackiion.— On the Deduction of SchlAnulch’a Serici 
fToni a Fourier SeiicB, and Ub Development Into a Deflnlta Iniegral . 
R F. Gwyiher. — On those Funciione which are Defined by Definite 
Iniegrals with not more than Two Singulariim ; E T Whittaker — 
Note on Exact Solution)) of the Problem of the Bending of an Elastic 
Plate under Pressure Prof A K. H. Love 
Linnban hociBTV, at 8 —On aome Points in Connection with the Ordinary 
Development of Vaucberia Hesiing Spores : Dr H Charlton Haiitian, 
F.K S —The Labial and MaKiLluy Palpi In Diptera . W. Weach^.— 
On Freshwater Rbuopoda and iheir Clamification ; Prof, G. S. West 
SATt/EDAYy April iB 

Gholocistb' Abbociation.— Eacursion in Conj unction with the 
Geological Section of the Croydon Natural History Socisiy Directors ' 
N. F Robaris and W Whitaker, F H S Memberi meet at New Croae 
Stalion (L B & S, C R., down platform), at 3 31 p.m Object : To see 
the Heopeni^ of ibe Culling S of the Station, showing ihe Junction of 
the London Clay with the Beds below 
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ECONOMIC VEGETABLE PRODUCTS, 

Dis Rohstoffe des Pftansenmches. By Dr Julius 
Wiesner. Second Edition Ten parts. In two 
volumes. Pp. xi + 795 and vi + 1070. (Leipzig ; 
Engelmann, 1900-1903.) Price 3!. 

T he vast importance of an accurate knowledge of 
the raw materials of vegetable origin must be 
so patent to everyone as to give rise to the thought 
that the number of text-books on the subject must 
necessarily be very large. From the vast and ever-irr- 
creaslng colonies of this country huge quantities of 
material of the most varied description, and almost 
incalculable value, are annually poured into its markets 
Hundreds of different kinds of timbers, fibres^, gums, 
resins, dye-stuffs, tanning materials, &c , are brought 
hither to be devoted to various technical uses or to be 
distributed to other countries. Very frequently, too, 
specimens of drugs and other products are sent from 
abroad accompanied by queries as to their quality, uses 
and value; such queries arc generally addressed to 
brokers or to the sender’s private friends It is 
therefore evidently a matter of primary importance 
that these products should be investigated and classi- 
fied, their uses examined into, and the means by which 
their identity and purity may be established should be 
determined and recorded. A lexicon or handbook 
might thus be compiled which would be of inestimable 
worth to those who deal m or use such vegetable 
products, and might be the means of introducing valu- 
able substances, or even of establishing new industries. 
It is in England of all countries where one would ex- 
pect to find properly staffed institutions where such 
investigations would be earned out, and where men 
would be trained for such work ; in England, unfortu- 
nately, this study is much neglected, although the 
conditions are more favourable than elsewhere 
Museums with large collections of economic products 
exist, but they remain for the most part a mass of 
unsifted and undigested material. An effort in the 
right direction has, it is true, been made in the Imperial 
Institute, which, properly encouraged and extended, 
may yet yield valuable results. 

It is remarkable that Austria should be the country 
in which the study of economic vegetable products has 
been most sedulously pursued. The first edition of 
Prof. Wiesner 's " Rohstoffe des Pflanzenrciches ” was 
published in Vienna in 1873, but since that time the 
field has so rapidly increased in extent that the author 
found it necessary, in preparing a second edition, to 
invite the cooperation of a number of his colleagues, 
each of them a specialist ip^ his particular department 
Amongst these the names of Hanauaek, v. Hbhnel and 
Vogl may be mentioned as a sufficient guarantee of the 
excellence o( the work thus contribufed. No better 
plan than this could have been followed; it has beep 
adopted in othaf wortes with conspicuous success. 

The ^bject-matter is dividel^ into twenty-three 
sections, of which, perhaps, tjiose dealing with the 
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gums, resins, vegetable fats, starches, barks, woods 
and. fibres are the most important, comprising, as they 
do, some 1135 pages out of 1822 The classification 
of the substances dealt with rests, therefore, upon a 
scientific basis, and is no doubt the best that could 
have been adopted, though it has the disadvantage of 
disregarding the uses to which the various products 
are put; materials that are used in any particular 
industry are therefore often scattered throughout the 
work, an inconvenience which might easily be remedied 
by the introduction of lists of the substances tabulated 
according to their uses. 

The arrangement of each section may be illustrated 
by a short description of one of the most important, 
viz. the resins, which covers some zoo pages, and has 
been written by Profs. Wiesner and Bamberger. Com- 
mencing with a description of the characters of resin 
generally, the authors pass to the consideration of the 
physical characters of the resins, and then deal with the 
chemical composition of such as have been investigated. 
Following upon this is a long list of plants, mostly 
trees, from which resins have been obtained, and lastly, 
a detailed account of each of the more important mem- 
bers of the group. Considerable attention has been paid 
to the appearance of the interior, as well as the exterior, 
w’hen examined under the microscope, the various 
lines, fissures and other markings that make their 
appearance during the drying and weathering of the 
resm being described. Many of these appear to be 
characteristic, but they are not always easy to discern 

The formation of the resins m the cells in which they 
are produced, and especially the pathological formation, 
whether intentionally or accidentally induced, is, how- 
ever, briefly treated This is somewhat a matter for 
surprise Recent researches have sho^n that certain 
valuable resins and olco-resms are pathological pro- 
the formation of which is artificially induced, 
arqj it remains to be seen whether in other cases a 
similar formation or increase of production cannot be 
brought about, a problem of great economic import- 
ance 

The chemical composition is well brought up to date, 
all the recent investigations of Prof. Tschirch and his 
pupils having been thoroughly sifted 

The sections on fibres, by Prof Wiesner himself, 
and on woods, by Prof Wilhelm, both very important 
subjects, are most completely and attractively dealt 
with. More than 100 different kinds of timber are de- 
scribed, and many are illustrated by woodcuts of their 
transverse sections. In both of these sections the 
hand-lens and the microscope play, as may be im- 
agined, a very important part. A useful adjunct to 
each of these seeffons would be an analytical key by 
which an unknown member of the class might, within 
certain limits, be identified 

The starches form another group that has received 
detailed treatment The formation of starch, its 
chemical composition and the changes it undergoes 
when hydrolysed, are very thoroughly discussed. The 
groups of catechus, india-rubbers and vegetable fats 
have been dealt with by Prof. Mlkosch, and somewhat 
^ more briefly, considering their great technical intport- 
anke» than the other sections of the work. 
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Very conspictioui throug^hout both volumes is th^ 
scientific treatment that underlies the descriptions^ of 
the substances dealt with. It is this that raises the 
work above an ordinary handbook for merchants » and 
places it among-st scientific treatises It is, in fact, a 
scientific treatise on the raw materials of the vegetable 
kingdom. 

Whilst the information given is generally trustworthy, 
it must be admitted that here and there defects occur. 
Thus, for instance, the commercial varieties of benzoin 
are scarcely in accordance with the conditions obtain- 
ing on the London market at least ; African kino might 
have received more consideration than it does, whilst 
Butea kino is comparatively rare; the botanical source 
of patchouli leaves is open to question But these are 
small matters, and do not appreciably detract from 
the value of the treatise. 

Prof Wiesner and his colleagues have undoubtedly 
supplied a want that has long been felt. They have 
given to all who are interested in economic products a 
ready means of obtaining scientific as well as technical 
information concerning them. Such a work cannot 
but prove indispensable to many busy men, and as such 
it can be confidently recommended. 

Henry G. GRSENibH. 


DISEASES OF THE RESPIRATORY AND 
CIRCULATORY ORGANS. 

A Manual of Medicine. Edited by W. H, Allchin, 
M.D., F.R.C.P., Lond Vol. iv. Diseases of the 
Respiratory and Circulatory Systems. Pp. xi + 493; 
illustrations, charts, coloured plates and tables 
(London: Macmillan and Co., Ltd., 1902) Price 
7r. 6d. net. 

Diseases of the Organs of Respiration. By SanKjef 
West, M A., M.D , F.R C.P. In two volumes. 
Pp. jtix + 913; with numerous diagrams and illustra- 
tions. (London : C. Griffin and Co , Ltd., 1902.) 
Price il, lor. net. 

T he first book before us is the fourth volume of 
Dr. Allchin's " Manual of Medicine,” and deals 
with the diseases of the circulatory and respiratory 
organs ; as in the other volumes of this madual different 
sections are dealt with by different writers It may be 
said at once that volume iv. is quite up to the high 
standard already attained by its predecessors, and 
while being less cumbrous and involved than the 
larger manuals or systems of medicine, contains all 
that can, in ordinary circumstances, be required 
by either the advanced student or the practitioner of 
medicine; as in the preceding volumes bibliographies 
have been suppressed, and references to authors are few 
and far between, The book suffers, perhaps, from 
being too condensed, but it is difficult to see how this, 
without restricting its sphere of usefulness, was to be 
avoldeiL 

In the present review it would be impossible to give 
any detailed account of the essays which compose the 
volume^ They are written by authors of reputation in 
the sul^ect of which they write, and bear sometimes 
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more, sometimes less marked evidence of individuality. 
Two essays by Mr. Leonard Hill, one on the general 
anatomy and physiology of the respiratory system and 
one on that of the circulatory system, open the re- 
spective sections of the book. These articles are very 
condensed but very comprehensive, and occupy approxi- 
mately one-tenth of the volume. The advisability of 
Including such articles in a book of this kind may be 
open to question ; if they are included, however, it is 
certainly well that they should be complete. 

Approximately 300 pages are devoted to the diseases 
of the respiratory organs; more than 200 of these are 
written by Dr Hector Mackenzie; in this connection 
we would draw especial attention to a section on 
the general symptomatology of diseases of the lower 
respiratory tract, which is lucidly written and well 
classified 

Practically the whole of the section devoted to dis- 
eases of the circulation is written by Dr. Mitchell 
Bruce. The author devotes considerable space to the 
physical examination of the heart and vessels, and to 
the general symptomatology of cardio-vascular disease. 
The section devoted to the course and prognosis of 
heart disease is one of the most valuable in the book, 
the subject being treated in a very able manner, The 
public are far too prone to regard morbus cordis from 
the point of view of prognosis as an entity; the 
section before us shows how utterly unjustifiable this 
generalisation is, and how the whole key to the ques- 
tion of prognosis in heart disease depends upon the 
way in which the patient’s cardio-vascular system 
reacts to the cardiac lesion, and the life which he is 
prepared to lead The treatment of heart disease is 
fully discussed upon accurate physiological lines, but 
here we think the author might have entered more fully 
into the physical methods of treatment, such as mas- 
sage, exercises, &c., and the effect of these upon the 
normal and pathological circulation 

The volume closes with a very interesting essay 
upon (Edema, including under this term dropsy in its 
general sense. Although much in this chapter is to 
be found in text-books on general pathology, yet, never- 
theless, the inclusion of it in the volume before us will 
doubtless prove of convenience to the reader 

In conclusion we may say that the volume is 
thoroughly to be recommended, both to the student 
and the practitioner, and we have little doubt it will 
receive nt the hands of the medical profession the 
success it deserves. 

The second work we have before us is one of quite 
a different character. It is a compendious treatise on 
diseases of the respiratory organs. Its author. Dr. 
West, has devoted much time and work to its com- 
pilation, and the book bears very strongly an individual 
stamp. Many diseases, and occasionally even different 
varieties of the same disease, are illustrated by the 
notes of clinical cases for the most part derived from 
the practice of th^ author. It Is difficult with the 
space at our command to draw adequate attention 
even to Special chapters. 

It may be at once said that the book is not suitable 
for the ordinary student, and will probably find its 
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chief usefulness as a book of reference; and in this 
connection it is to be regretted that the index is not 
60 complete as it might be. The reviewer can find, for 
instance, no mention of oxygen or St. Moritz in the 
Index. The latter omission is perhaps excusable in 
that Davos is indexed, but the former should certainly 
not have been omitted. The treatment of cyanosis by 
oxygen is, however, mentioned in the text under acute 
pneumonia, and though discussed somewhat Insuflicl- 
ently, forms a paragraph heading. To continue with 
the article on pneumonia, the author draws attention 
to the value of bleeding in this disease, and clearly 
points out its indications 

In the opinion of the reviewer, one of the best written 
chapters in the book is the one on respiratory neuroses, 
including under this term asthma, whooping cough 
and Cheyne-S tokens breathing, the section devoted to 
the latter condition being of especial interest, and con- 
taining the clinical notes of a case which presented 
this phenomenon continuously for eight weeks 

Under the subject of broncho-pneumonia, the author 
adopts an original classihcation for the disease, which 
he illustrates by cases He brings forward evidence 
to show tliat this classification has a bacteriological 
justification Some 200 pages are devoted to phthisis, 
and of these approximately thirty arc concerned with 
the treatment of the disease. The subject is not treated 
in a specially exhaustive manner, and certain state- 
ments of the author will not meet with general accept- 
ance. That fever rarely requires treatment in phthisis 
is a statement that requires modification; also it is 
somewhat odd that in the treatment detailed for fever 
by the author, no mention is made of rest in bed, 
although in a very short account of the open-air treat- 
ment of phthisis, obtained apparently second hand, it 
is distinctly stated that the patients are not permitted 
to trikc exercise if the morning temperature be above 
normal 

The book contains a mass of clinical fact, .and the 
author has spared neither words nor illustrations in 
recording what must be regarded essentially as the 
result of his own clinical experiences Judged from 
this standpoint, the work is interesting and valuable. 
As IS clearly pointed out in the preface, the task was 
no easy one; the greater, however, will be the satis- 
faction of having succeeded in accomplishing it. 


THE GEOLOGY OF THE ISLE OF MAN. 

Memoifs of the Geological Survey, United Kingdomi 
The Geology of the Isle of Man, By G W. Lam- 
plugh, F.G S., with Petrological Notes by Prof. 
W. W. Watts, MA., F.G.S Pp. xvi + 620 (His 
Majesty's Stationery Office.) Price lij. net, 

OT only will this memoir, which embodies the ru- 
^ ^ suits of a recent survey of the Isle of Man by the 
author, be appreciated by those who are interested in 
the stratigraphy of the island, but the volume will be 
equally welcomed by geologists generally for the valu- 
able additions which it makes to our knowledge of 
dynamical and glacial geology. ^ 
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The term " Skiddaw Slates," formerly applied to 
the rocks which form the hilly massif of Manxiand, is 
now wisely abandoned in favour of " Manx Slate 
Series." Neither top nor bottom of this group is ex- 
posed, nor is its age certainly known, though Cambrian 
IS suggested. The general structure is held to be most 
probably of the nature of a syncltnorium (Dana) or in- 
verted fan-structure (Heim) in opposition to the older 
view that it was an anticline, but the stratigraphical 
difficulties have not allo\^ed this important point to 
be definitely established Worm-tracks are not un- 
common in some of the beds, but the author thinks^ 
that the so-called tnlobitc and graptoUtes obtained 
from the senes are more likely to be imitative inor- 
ganic structures than true fossils 

When we read that the pebbly-looking tracts in the 
slates are pseudo-conglomerates, that igneous dykes 
simulate and have been regarded as interbedded grey- 
wackes, that truly interbedded gnts have acquired an 
intrusive aspect and seem in some way to be connected 
with the metamorphism of the adjacent slates, and that 
earth-movements can also manufacture ripple-marks, 
oblique lamination, and " grapLolites," it is evident 
that the stratigraphy has presented special difficulties, 
and that the surveyor has had to exercise extreme cau- 
tion to avoid committing serious mistakes 

The effects of earth-movements on the Manx Slates 
are most interestingly described, though the principal 
evidence .ind conclusions are already familiar from 
Messrs. Lamplugh and Watts’s paper on " The Crush- 
conglomerates of the Isle of Man," published in 1895. 
Some additional details arc, however, now given. A 
more suitable term than " crush-conglomerate " is 
needed. It is liable to be confused with " crushed con- 
glomerate," and is not sufficiently expressive of the 
fact that the rocks described were never true con- 
glomerates Another term, *' auLoclaslic," introduced 
by American writers and frequently used in this memoir, 
might with advantage be changed to " authiclaslic " 
(=Bbrecciated tn situ) 

In the chapter on the Carboniferous Rock'i 0/ the 
Castletown area, the remarkable structures exhibited 
in the volcanic and associated beds, as originally de- 
scribed by Mr Lamplugh in 1900, engage most atten- 
tion The details are very carefully and clearly set 
forth, and the conclusions, though at first startling, 
appear to be warranted by the evidence The author 
claims that, owing to the thrusting of the Carbon- 
iferous Rocks towards the central massif of the island, 
interbedded lavas were broken up into blocks and dis- 
placed, and that fragments of them and of the under- 
lying limestone were torn off and involved in the ad- 
jacent volcanic ash, thus forming an agglomerate- 
looking rock which is practically an uncrushed " crush- 
conglomerate." He suspends judgment as to the 
origin of the limestone " knolls " of the locality. 

The author takes the view that the Peel Sandstones 
are of Lower Carboniferous age, whereas Prof Boyd 
Dawkins asserts that they belong to Permian time. The 
age of these rocks is admitted to be a difficult question, 
but the two writers are at conflict as to facts which 
ought not to be in dispute Thus, Dawkins states 
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that certain red roc)U passed through in a boring at ' 
Knock-e-Dooney ** are Identical physically with those 
which are eK^>Qsed on the shore to the north-east of 
Peel/' while Lamplugh remarks of the same strata 
that " they bear no resemblance . . . to the Peel 

rocks.” 

As would be expected from his previous glacial work 
the author has devoted particular attention to the 
glacial drifts and other superficial deposits of the isle, 
and in this portion of the hook the writer is seen at his 
best. His principal conclusions arc confirmatory of 
those of Kendall, whose work is fully acknowledged, 
as, indeed, is the work of all previous writers on Manx 
geology. He rejects the " submergence hypothesis, 
and traces the sequence of events from the gradual 
formation of the ice-sheet through its various phases 
to its final disappearance. The thickness of the ice | 
on the bed of the Irish Sea is estimated at not less I 
than 3000 feet. The phenomena that occurred during 
the melting of the ice have been ably worked out, es- 
pecially m the north of the island. Where the formation 
of glacial lakes with their overflows is clearly and con- 
vincingly described. 

The full details given of the metalliferous deposits 
should be valuable in connection with mining enter- 
prises. The account of the igneous rocks is fairly 
exhaustive, the petrological descriptions being in the 
form of notes mainly from the pen of Prof. Watts 
Considering the space devoted to the descriptions, it is 
n pity that the microscopic characters, especially the 
structures of the rocks, are not illustrated by a plate 
or a few text-figures. 

The volume bears evidence throughout of the author's 
stratigraphical skill. His facts are well arranged and 
clearly stated, and his conclusions carry confidence to 
the reader's mind because there is no appearance of 
any attempt to make the evidence prove more than the^ 
facts will reasonably explain. C. A. M. 


MEMOIRS OF PHYSICS. 

Rapports ptisentis au Congris international de 
Physique r^uni a Pans en 1900. Edited by Ch. Ed. 
Guillaume and L. Poincar^. 4 vols. (Paris : 
Gauthicr-Villars, 1900.) 

W HEN the Soci6t^ Fran^aise de Physique organised 
its international congress on physics, at the 
Pans Exhibition in 1900, it was the wish of several 
members of the commission appointed for that purpose, 
notably of their distinguished president, M. A. Cornu, 
whose death we have since had occasion to deplore, that 
a volume should be prepared which might survive the 
reunion which gave it origin, and form a suitable record 
of the same. This happy thought led to the request 
that a number of investigators should give accounts of 
their life works, showing the connections with 
the results obtained by previous investigations, 
and indicating probable advances In the future. 
These Investigators were asked to forget, for 
the monfient, the multitude of interesting details 
involved In their researches, and to treat their re- 
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spective subjects from a general point of view. As a 
consequence, we have before us a series of memoirs on 
important branches of physics, each written by a 
recognised authority; dealing with important and far- 
reaching advances in physical science. The value of 
these memoirs is greatly enhanced by full references 
to original publications. 

In the first volume, amongst other important papers, 
we may notice a paper on the precision of length 
determinations, by J Ren6 Benoit This paper con- 
tains an account of Prof. Michelson's standardisation 
of the metre, in terms of the wave-length of light. An 
interesting paper by P. Chappuis deals with practical 
and theoretical scales of temperature, while J. S Ames 
contributes an article on the mechanical equivalent of 
heat, and E. H. Griffiths adds an appendix on the 
specific heat of water. 

To the general reader, vol. li. will perhaps be found of 
greatest interest. This volume deals with recent ad- 
vances in optics, electricity, and magnetism ; W. Wien 
contributes an article on the theoretical laws of radia- 
tion, which IS followed by a paper on the radiation of 
a black body,, by O. Lummer, and another on the emis- 
sion of light by gases, by E. Pringsheim. These three 
papers form an excellent introduction to the recent ex- 
tensions of thermodynamical methods to the theory of 
radiation Prof Lebedew gives an account of his ex- 
perimental proof of the mechanical pressure of light, 
while H Rubens describes his investigations of 
infra-red waves of great length A paper by J R. 
Rydberg gives a brief account of the distribution of 
lines in the spectra of the elements. This is a subject 
which will probably be greatly extended in the future; 
it may very probably lead to a complete mechanical 
theory of atomic structure, a domain into which the 
researches of Lorentz and Zeeman have already given 
us a glimpse. M. Cornu's paper on the velocity of 
light will be read with great interest, although it would 
hardly appear that the author made out a very strong 
case against the researches of Michelson and Newcomb, 
A paper on the electromagnetic theory, by J. H. Poyn- 
ting, should be in the hands of all advanced students 
of physics. These, together with the remaining 
articles in vol. ii., render this of unusual interest. 

Vol, ill contains papers on recently discovered 
magneto-optic phenomena, by H. A Lorentz; the 
theory of dispersion and metallic reflection, by P. 
Drude; and on radio-active substances, by H Becquerel 
and by M. and Madame Curie. Prof. J. J. Thomson 
considers the results of recent researches on the passage 
of electricity through gases ; V. von Lang examines the 
evidence as to the back E.M.F. of the electric arc, while 
A. Potier contributes ^ very readable article on poly- 
phase currents. C. V. Boys gives an account of the 
various methods of detefpiining the Newtonian con- 
stant of gravitation, with an able criticism of the 
various values Obtained. 

The fourth volume contains tht minutes of the con- 
gress. a number of replies to criticisms and short com- 
munications, and, finally, a list of names of the 
members. E. E. 
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OUR BOOK SHELF. 

Gfundriss der quahtativen Analyse, vom Standpunkie 
der Lehfe von den lonen. Von Dr. Wilh. Bottffer. 
Pp, xii + 249. (Leipzig : W. Engelmann ; London . 
WLlUams and Norgate, 1902.) Price ys. net. 

This work is intended to till In the outlines sketched 
with such ability a feW years ago by Prof. Ostwald 
in his little book on analytical chemistry In that 
book it was ‘shown how the facts and operations of 
analysis may be viewed in the light of phy'ii cochemical 
doctrines in general and of the ionic theoi^ in par- 
ticular. Dr. Bottger now supplies the detail, so that 
a student may make his way over the whole territory 
of analysis hearing and speaking only the language 
of the new dualism. 

It is probable that a casual examination of this book 
will arouse feelings of exasperation in the minds of 
those who think that the ionic theory should be kept 
in a state of suspended animation, and not used until 
somebody (at present unknown) has either made it 
perfect or else has shown that it is unfit to live To 
those who see in the new dualism a theory which 
accords in a .singularly complete way with the pheno- 
mena of analysis. Dr Bottger's book will be extremely 
welcome 

It is too early yet to judge of the stamp of chemist 
that will be produced out of students whose whole 
chemical discipline has been in the school of thought 
represented by this book, but one thing seems certain 
in regard to analysis, and it is that such students will 
be habituated more than has ever previously been the 
case to look behind the mere reaction and learn some- 
thing of the play of forces to which it is due. This will 
undoubtedly be a great gam, for the banc of analysis 
for educational purposes has been the tendency of 
people to regard it more as an art than as a science. 

Dr. Bottger divides the subject under the usual head- 
ings — examination of a solution for the metallic con- 
stituents in the six analytical groups, examination of a 
solution for the anion in five groups, complete analysis 
of a given substance, solution and fusion of solids, rarer 
elements. A set of analytical tables is contained in a 
pocket inside the cover. 

Very full explanations are given throughout of the 
Individual reactions and of the separation processes, 
and short sections are devoted to such subjects as re- 
versible reactions, mass action, solubility-product, &c. 

It is probable that Dr. Bottger’s book will for some 
time to come rank as the standard work on analysis 
as considered from the point of view of the ionic theory. 

A S. 

A Treatise on Roads and Pavements. Dy Ira Osborn 
Baker, CE Pp. viii + 635, with 171 Illustrations, 
» (New York ■ John Wiley and Sons ; London : Chap- 
man and Hall, Ltd , 1903.) Price 5 dollars 
The object of this book, as set out in the preface, is 
to ^ive a discussion from the point of view of an 
engineer of the principles involved in the construc- 
tion of country roads and city pavements. The con- 
tents of the book relate almost entirely to American 
practice, where, according to the author, 95 per cent 
of the mileage of the public highways consists of earth 
roads, a form which has almost entirely vanished from 
this longer established country. To the making and 
manufacture of earth rb^s the author therefore de- 
votes a considerable part of his book ; the remaindet^ 
deals with roads having permanently hard surfaces 
used in urban and suburban districts; this part also 
is based on American experience, because, to use the 
author's words, " the principles of road making 
worked out in Arnica are probably best suited to< 
Ametiain conditions, and also because in most par- 
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ticulars American roads and pavements are superior 
to any other in the world ” Yet, notwithstanding this 
superiority over the rest of the world, which may be 
open to question, the author admits that even in 
America there is still room for improvement. 

The book is divided into twenty chapters, dealing re- 
spectively with the location, making and management 
of earth roads ; roads covered with gravel and broken 
stone; horse tracks, street pavt^ments, their design, 
drainage, foundations, and materials for paving, in- 
cluding bricks, asphalt, cobble stones, granite and 
other cubes, W'ood and tar macadam ; foot-ways and 
bicycle tracks 

Although the estimates of cost and methods of pro- 
cedure do not apply to work done in this country, there 
is a great deal in the book that may be read with 
profit by English road engineers and surveyors The 
information and statistics given in the chapter on 
traction might be useful to the committee of the British 
Association that is now engaged in considering this 
subject. 

International Catalogue of Scientific Literature Vol. 
V. First Annual Issue. Astronomy, E Pp. xiii + 
303 Published for the International Council by 
the Royal Society of London. (London : Harrison 
and Sons, 1902 ) Price 21s 
Readers of Nature are now familiar with the method 
adopted in classifying the subject-matter brought to- 
gether in these annual volumes, seventeen volumes of 
which form a complete yearly issue of the catalogue. 
The work before us is the first of these annual issues 
dealing with astronomy, and one, therefore, of special 
interest to astronomers, as the latter arc already well 
supplied With the valuable volumes of the Astronomis- 
cher Jahresbericht (published by Walter F, Wislicenus 
with the support of the Astronomischen Gcsellschaft), 
which have now reached their third year, and contain 
in addition a brief abstract of nearly every paper 
Comparing the two volumes from the point of view 
of subject classification, there are some slight varia- 
tions, which, however, make no material difference. 
On p. I of the volume before us ** spectroscopy ” seems 
,to't^ added to the list of primary divisions " as a 
kind of appendix, but on further investigation this 
arrangement, which is a very good one, seems to have 
been adopted since this subject is common to more than 
one of the primary divisions. Before using the book* 
the British reader is advised to read the instructions on 
pages xii. and xiii., and it seems curious that these 
instructions are not translated into French, German, 
and Italian, like the other portions of general informa- 
tion. 

It IS difficult to overesliinate the importance of the 
present publication and its value to astronomers in 
aiding them to follow the w'ork earned on in other 
countries. 

Der echte Hausschwamm und andere das Bauholz 
zerstorende Pihe, Dy Dr. R Hertwig Second 
and enlarged edition, by Dr. C. F von Tubeuf- 
Pp vii+105; illustrated. (Berlin; Springer, 1902) 
, Both mycctologistit and practical men will welcome 
the appearance of this second and revised edition of a 
well-known work dealing chiefly with the life-history 
of the fungus of dry r^t {Meruhus lacrymans) and the 
best modes of preventii^ its devastations, but like- 
wise discussing other kinds of wood-boring funguses. 
In the first chapter the distribution of this fungus and 
the woods it chiefly attacks are discussed in detail, 

' while in the second attention is concentrated on its 
mode of development, and the means by which its 
nresence can be detect^. Illustrations, one in colours, 
In the latter chapter show the appearance presented by 
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uood in an early stage of dry rotj while olhers depict i 
the Qpores of the fungus. The life-hiatory of Merulius' 
forois the subject of the third chapter, in the course of 
which it is shown that moisture aids in its development, 
and spread. The mode in which it affects woi^, and 
the manner of its propagation , are discussed in sub- 
sequent chapters, after which the best methods of pre*« 
vention are taken into consideration, A second and' 
much shorter aecclon of the work is devoted to the 
nature and ravages of Polyporus vapotarius and other 
wood-destroying hinguses R- L- 

How to Work Arithmetic. Parts i. and ii. tiy 
Leonard Norman. Second Edition. Pp. xvi 77 
in each part, (Rugby : G. E. Over, 1902.) Price 
js, 6d. net each. 

TiiRsa small volumes contain the same series of 136 
*' model problems worked in full by elementary, and 
advanced methods ” respectively. In part ii., jjhe 
shorter method of long division is adopted, which 
makes it preferable to part i./even for beginners; and 
questions which are solved by the " unitary method ” 
in part i. are solved bv proportion " in part ii. The 
problems are, many of them, of a somewhat old-fash- 
ioned and useless character, and while the range is 
fairly comprehensive, the omission of examples of 
methods ot approximation seems remarkable There 
is a misprint in the recurring decimals which are 
y worth knowing"; the terms "odd" and “even " 
instead of " alternate " in the test of divisibility by ii 
are apt to be misleading. Every pupil with a good 
teacher ought to make a collection lilce this for himself, 
but Che books should prove useful to self-taught 
Students. 

Untersuehungen fiber den Lichtwechsel Algols By 
Ant. Pannekoek. Pp. xxiv + 236. (Leyden L. van 
Nifterik. 190a.) 

In this volume the author has collected and discussed 
the chief observations of Algol that have been made 
since the publication of John Goodricke’s results in 
178J.. 

I he observations of Plassman, Argelander, 

Muller, Wilaing, the author and others arc include, 
and the various methods of obtaining and lntcrprctinp| 
the results are analysed and compared. 

The construction of comparison-star light ■ scales, 
photometric measurements, the magnitudes at. and 
the duration of, the maxima and minima, the construc- 
tion of the light curves and their asymmetry, arc 
amongst the other subjects which are discussed in 
detail. 

There are two appendices, the first of which deals 
with the corrections which have to be applied to these 
observations, whilst the second gives the details of the 
observations of Plassman, Pannekoek, Argelander and 
Heis respectively, in tabular form VV. E R. 

Afv Nature Notebook. By E. Kay Robinson. Pp. ii 
+ aii. (London; Isbister and Co., Ltd., 1903.) 
Price aa. 6d. 

DuxiNd 1902, Mr. Robinson contributed weekly a series 
of interesting " nature notes " to the Daily Graphic, 
and the fifty-twp instalments are here re-published in 
book forni. Under each week are to be found five or 
six short, paragraphs, describing in a chatty way certain 
aspects of nature noticeable at that period of the year. 
To the intelligent person living in the country, such 
a book as this should prove of great use, for under 
the author’s guidan^ there will be no difficulty in 
knowing wlMt and how to observe, and quite a short 
tepdnenofe of such personal observation will develop a 
rove for plants ahd anifnals of many kinds. 
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LETTERS TO THE EDITOR. 

[The Edifor does not hold htinself responsible for opinions 
expressed by his correspondents Neither can ne undertake 
to return, or to correspond with the writers of, refected 
manuscripts intended for Iftis or any other part of Naturb. 
No notice is taken of anonymous communications.] 

Can Dogs Reason 7 

Thb answer to the question, " Can an animal reason^ " 
depends upon ihe sense In which the word " reason " Is 
us^. If dog-stories are to be accepted as evidence, the 
question must be answered in the affirmative, even though 
the most liberal, human, significance be attached to the 
word. It is, however, of ^reat importance that data should 
be obtained under conditions which can be rigidly con- 
trolled, in order that the credibility of anecdotes may be 
tested by the results of observations which con be easily 
repeated. Already excellent work has been done in this 
field by Lloyd Morgan, Thorndike, Small, Mills, Hob- 
house, and others, but the science of animal psychology is 
still in its Infancy. 

That an animal can compare a sensation newly received 
with memories of sensations, and form a perceptual judg- 
ment, which leads to action suitably adapt^ to its circum- 
stances, no one doubts ; but this Is hardly reasoning in the 
usually accepted meaning of the term. We may, for the 
sake of simplicity, term the forming of a perceptual judg- 
ment putting one and one together. But can an animal 
compare an inference with an inference? Is it capable of 
what wp term the syllogism, when speaking of human 
thought Can it “ put two and two together” wilhin the 
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common meaning of this phrase^ 1 am, of course, con- 
scious of the absurdity of applying the term syllogism tc 
the wordless thought of an animal, and also of the faci 
that a perceptual judgment may be expressed in syllogistic 
form, but my meaning wjll, 1 think, make itself sufficiently 
clear in the description of the following experiment — 

An exceptionally inCelligent fox terrier was taught to open 
a box by lifting a wooden latch with its nose. Some care 
was spent upon the design of this box (Fig. i). The latch 
was in the first instance long, and therefore easily lifted. 
Behind the door was placed a spiral Spring, which coUld be 
twisted until it exerted any degree of pressure which seemed 
desirable. As the dog learnt to Uft the latch, the length of 
the latch was curtailed. At the same time the spring was 
tightened until It pressed against the door with a degree 
of force which made the latch so stiff that the dog could noi 
lift it without deliberate effort. There was np risk of Its 
beipg opened by a chance movement. The dog was re- 
warded with fm for performing the trick, whicn spon be- 
came so familiar as to be a game. As often as the door 
was closed the dog opened It. If he found the box on the 
floor he invariably opened it without waking for any sign. 
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Frequently he examined the interior of the box when he 
had opened It, but food was never placed Inside it One 
evening, after the trick had been shown to a number of 
frienda in order that the dog's almost ridiculous familiarity 
with it might be noted, Peter was sent to bed without his 
supper. He is fed but once a day. Next morning a hot 
grilled bone was placed in the box. The box was placed m 
a small yard surrounded by the house. The " boot-room " 
opens Into the yard on one side, and into a passage on the 
other. After the dog had had a run in the garden the 
passage door into the boot-room was opened 1 We were 
watching the yard from an upper window. Two minutes 
after entering the boot-room Pelrr smelled the bone, ran’ 
through into the yard, and approached the box When he 
saw the latch he ducked his head as if intending to lift it, 
but desisted. He then sniffed excit^ly at the box and 
pushed it with his nose He returned to the boot-rooui. 
After a few minutes he came out again into the yard and 
sniffed in the same way at the box Twice he pushed the 
latch from behind, but did not put his head beneath it. 
After a while he returned to the boot-room and showed no 
signs of revisiting the box He was then taken for a 
twelve-mile run in the country As he seemed to be tired 
When he reached home, he was left for half an hour in the 
boot-room to rest After a run in the garden, he was re- 
admitted to the boot-room, with the yard-door open Un- 
lUckily the wind blew the door to before Peter had gone into 
the yard. After we had watched for some time my son went 
down to see what had happened — opened the door and 
pushed the dog through it, backwards He went straight 
to the box, lifted the lati-h in the most business like way, 
and took out the bone 

The experiment was repeated a fortnight later with 
identical results. The dog ran into the yard, sniffed at the 
box, pushed It with his nose, was very eager to get the 
meat, but, this time, he showed no sign of remembering 
the way' to open the box He returned n second time, and 
then desisted altogether During the morning the dog re- 
mained about the house He constantly asked to be ad- 
mitted into the boot-room, and showed in the clearest 
manner that he remembered that the grilled bone was to be 
found that way. At twelve o'clock the door was opened for 
him He went straight through into the yard, opened the 
box, and took out the bone, which he attacked without any 
sign of doubting his legal right to its possession. It may be 
noticed that he is frequently fed in this yard 

In this experiment the dog knew two things He knew 
how Co open the box. Indeed, the sight of the latch was 
BO strongly associated in the dog's mind with the action of 
lifting It that it is surprising that the usual, almost 
mechanical, response to sensation did not occur Had he 
lifted the latch it would not necessarily have implied that he 
did it with the object of securing the food. He knew that 
the box contained meat FCap'er as he was Co secure the 
meat, he did not reason “ The way to secure the meat is to 
lift the latch " [ have described the experiment in detail, 

because all details are, as it appears to me, of great import- 
ance It is to be noted that the opening of the box was 
associated In the dog's mind with the approbation of a 
human being. Great care was tpken that no person should 
be present when the dog found the box Ihe sight of the 
box was strongly suggestive to the dog's mind of the action 
of opening it. With a view to diminishing the urgency of 
this sensori-motor association, a piece of hot meat with a 
Strong “ brown smell " was placed in the box. Its rich 
scent distracted his attention from the latch. When the dog 
was readmitted Co the >ard laier in the morning, he was 
aware that the box was in the yard, and he went straight 
from a person to the box By this time the bone was cold, 
and its scent less striking It is impossible to repeat Che 
experiment upon Peter, because now, when he opens the 
box, he Invariably searches for food inside it. But I should 
be grateful to any of yoiir readers who would repeat this 
experiment, taking ^eat care (i) that the opening of the 
box is not associated In the dog's mind with finding food 
Inside it, and (a) that, when the dog finds the box containing 
food, he Is quite alohe. I need hardly add that I shall be 
still more graceful to anyone who will suggest to me another 
twt of Che same kind. Alrx. Hiu,* 

Downing College Lodge, Cambridge. 
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Spherical Aberration of the Eye. 

An account of the recognised methods of investigating 
the spherical aberration of the eye is given by Tscherning, 
'* Rapports presences au Congr^s international de Physique 
iduni h Pans en 1900,” tome in., pp. ^51-357. These 
methods for the most part require special experhnental 
appliances, and for some Co succeed it is necessary to resort 
'to cocaine or homatropine injectiona in order lo increase 
the size of the pupil. The following method, which requires 
no special apparatus or preparation, appears Co have escaped 
observation, and may therefore be worth describing. Place 
a piece of white paper, on which a broad black band has 
been ruled horizontally, just beyond the shortest distance 
of distinct vision from the eye, and while looking at the 
upper edge of the black band, cover the pupil progressively 
from below by means of a card with its upper edge hori- 
zontal, placed as near as passible to the eye At Che moment 
when the pupil is all but completely covered, the edge of 
(he black band will be seen to suffer a depression, its 
original position being regained on uncovering the pupil. 
Gm raising and lowering the card at a rate of once or twice 
a second, this displacement is very marked. The best 
success IS obtained in a fairly dirn light, when the pupi) is. 
expanded ; Care must be taken Co keep the eye carefully 
focused on the edge of the black band, or an exaggerated 
displacement, due to relaxation of the accommodation of 
the eye, may result The above experiment shows that, 
when accommodated for near vision, the optical system of 
the eye is over-corrected for spherical aberration, the rays 
transmitted near the edge of the pupil being insufficiently 
deviated To prove this, let us suppose the edge of the 
black band to be situated on a continuation of the optic axis 
of the eye Then, provided the accommodation of the eye is 
correct, the rays traversing the middle of the pupil will form 
an image of the edge of the black band at that point of the 
retina which is cut by the optic axis If the rays trans- 
mitted through the upper peripheral portion of the pupil 
are insufficiently deviated, they will rut the retina at a 
point above the true image, and owing to the mental 
inversion of retinal images, an image apparently below 
the true image will be observed On covering up the 
pupil from below, the true image is obscured, and that 
formed by the rays traversing the upper edge of the pupil 
is alone seen 

On repeating the above experiment, when the eye is fixed 
on a distant object, the image of the latter will apparently 
rise, showing that it really sinks, as the pupil is covered 
from below. This proves that, when at rest, the optical 
'system of the eye is under-corrected for spherical aberration, 
thus resembling an ordinary lens. 

. If an image of a gas flame is formed on a white carif by 
means of a lens of three or four inches focus, the depression 
of the image on the card, as the lens is progressively covered 
from below, can easily be observed Edwin Edsek 

April 2- 


The Name Solenopalt. 

It appears from your issue of March 19 (p. 480) that pr- 
Wheelton Hind was to read j paper before the Geological 
Society on March 25, on a new species 0/ Solenopsis Wc 
have here an illustration of the extraordinary persistence 
of an untenable name- The name Solentmsis was bestowed 
by Westwood In 1841 (dn Afog. JVot Hist , vi p 86) on 
a very common and Well-known genus of ants. In 1844 
McCoy gave the same name to the genus treated of by Dr, 
Hind, which edn^ists of Mollusca occurring fossil in the 
Carboniferous rocks. This MoJluscan genus (which was 
made the type of a Family Solenopsidee by Neumayr) cannot 
possibly retain the name it bears, and it may be r-^iled 
Solenomorpha 

I observe that recently Reiffen has pnmsed the nmue 
Ludwigia for a genus of echlnoderms The same name 
was bestowed by Pic in 189'^ on a group of beetles. More 
strange is Distant's recent proposal of Melania for a genus 
of Coreld bugs, this being the name of one of the best- 
known of Molluscan genera ' 

T D. A. COCKSMLL. 

E. Las Vegas^ N.M., U S A., April 2 




560 




t6, t^oi 


The Thermei Baergy or Radium Salti. 

It ii ivell known thet when 'ordinary chlorine ^as l» «**■ 
posad ko Buhligbt Its temperature rises above that of the 
etitToanding medium, The rise of temperature is^ pro^ 
parricmal to the intensity of the light. A certain maxiinum 
temperature is finally Attained at which the rate of cooling 
IS proportional to the rate of, conversioo of actinic Into 
thermal energy. If the light stiinulus be removed, the 
temperature ^ the chlorine takes about half an hour to re^ 
turn to that of Us surroundings. 

1 have just read the interesting paper by MM. P. Curie 
and A. Laborde In the Electrician ror April 3 (my only 
source of information at present), and it is reasonable to 
suppose that the increased temperature of radium salts there 
reqt^ed might be traced to ihe same source. The effect 
with radium salts would be more persistent than with 
chlorine gas. But this matter can only be decided experi- 
mentally hy thosft possessing specimens of the salts of this 
s^tnarkable compound. J. W. Melloh. 

'London Villa, Newcastle, Staffs, April 9. 


EAST SIBERIAN DECORATIVE ART.* 

A lthough of late years the investigation of the 
decorative art of primitive peoples has received 
considerable attention, yet the interest taken in the 
subject is not so great as its importance merits. There 
are two methods of study, (1) the collation of specimens 
which happen to be in museums, with armchair de« 
ductions from the material examined; and (2) investl* 
gations in the field. When we recall the errors into 
which the former method has landed students, we must 
endorse the following remarks made by Mr. Laufer : — 

** I must confess, " he says, " I adhere to the principle 
that ornaments should not be regarded as enigmas 
which can be easily puzzled out by the homely fireside 
Neither arc ornaments of primitive tribes like inscrip- 
tions, that may be deciphered ; they are rather produc- 
tions of their art, which can receive proper explanation 
only frbm the lips of their creators." Mr. Laufer 
speaks from experience, as he spent two years among 
the various tribes of Saghalin Island and the Amur 
region, and one result of his painstaking investigations J 
is an exhaustive memoir on the decorative art of thgj 
Amur Tribes, which has recently been published in the| 
Memoirs of the American Museum of Natural History * 
The reseaVches were undertaken under the auspices of 
the Jesup North Pacific Expedition, and they have been 
published with that wealth of excellent illustration to 
which our American colleagues have accustomed us, 
Among the Amur tribes plastic art is practically un- 
represented, except among the Gilyak, but they excel 
In the decoration of surfaces. The Gold are well versed 
in all branches of this latter art, especially in em^^ 
broidery, while the Tungusian tribes of the Amgun 
and Ussuri Rivers are unsurpassed in cutting orna- 
ments for decorating birch-bark baskets. The farther 
to the east Ibe more destitute is the art, but it attains 
its climax where it is in direct contact with Chinese 
influence. It Is extremeljr probable that the decorative 
art of these Tungusian tribes was primitively very poor 
in quality, but from very early times they adopted 
Chinese devices and, veiy likely, further developed 
them independentW. It is, however, surprising tnat 
exactJjr corresponding devices have never been found 
ih Chida, nor adequate explanations' obtained for 
related^ ones, the explanation being that traditions 
regarding (fie meaning of certain patterns are fuller, 
and have bl^n better preserved in the minds of the 
unlettered tyibes than in the fleeting memory of a 

I "The Deccwiifre Art of the Amur Tribei* By Doihi>ld Laufer, 
r Paafle Ekp^Uioh Mtmoir§ of the Afnerican Muiaum 

of Nuiitd Vel vil (Anthropology, vpl vi.)' Pp. 31 p 

£OntamiDg 330 fifiinie, and in the leeU (New Tork, 
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wl'lting' nation; but, after all, we know very little 
about the significance of Chinese decorative art. On 
the whole, we may regard the decorative art of the 
Amur tribes as an independent by^nch of East Asiatic 
art which sprang from the Sino-Japanese cultural 
centre. 

The materials used by the Amur tribes for decorative 
purposes are wood, birch-bark, fish-skin, elk and rein- 
deer skin, cotton and silk. The general style of the 
decorative art can be gathered from the accompanying 
illustrations. The Gilyak used to carve spoons for 
domestic use; these are now replaced by spoons of 
Russian make, but carved spoons are sbil employed 
for the bear-festival, the decoration of which has special 
reference to the festival ; all are provided with an inter- 
laced band ornament, which represents the ropes with 
which the living bear Is bound. 

. There are many patterns and devices which appear 
to be simple or grouped spirals, sometimes associated 
with bands and circles, but in the vast majority of the 
designs Mr. Laufer has demonstrated that me cock 
and the fish play a very important part ; the former is 
more frequently reproduced than all other animals to- 
gether. The cock is not indigenous, but was first 
introduced by the Chinese, nor does it enter into the 
mythology of the natives as it does with the Chinese. 
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Fiqb. I and a.— 'Embroidered designs for Lriminlng the pocket of a ehlrt. 

In China, the cock Is a symbol of the sun, because it 
announces the rising of the sun ; besides the earthly 
cocks there is a heavenly cock, which sings at sun- 
rise perched on a willow tree, which also symbolises 
the sun ; further, it belongs to the class of animals that 
protect man from the evil influence of demons. 

in Fig. I, two combatant cocks are grouped about 
a centr^ axis; in Fig. 2, the cocks are highly con- 
ventionalised, their tails being in the form of an orna- 
mental double fish-tail. The bifurcated arms project- 
ing on either side above the cocks are meant for fishes, 
which are essentially characterised by the form of the 
tall. In the large triangle to the left in Fig. 3 we 
have two musk deer, which is the animal most fre- 
quently represented after the cock and fish, but their 
tidies are implicated in cock and fish motives. The 
other large triangle should be looked at upside down ; 
there is an oval object between the two cocks’ beaks in 
the centre; above the beaks are the cocks’ combs, and 
below are two easily recognised fishes. The smaller 
triangles Contain a medley of bird and fish motives. 
In Fig- 4 a fish is represented at a, above its head is a 
beak-like figure c, and two curves b, which are prob- 
ably the tail feathers of a cock; d is a spirally- 
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formed fish which passes into a beak at e; but this 
fish forms the body of a cock (there is also a fish in 
the body of each cock In Fig^. 1); / is its beak with an 
oval in front of it, behind it is an eye which touches the 
cresti or cockscombj which itself terminates in a hsh's 
tail g. Between this and the corresponding figure are 
two degenerate cocks rampant, their feet are united, 
the long falciform beaks directed upward and the tails 
downward, the latter being connected by a pair of 
small ellipsoids. Decorated fish-skin garments, worn 
only by women, illustrate nearly all the lorms of cock 
ana hsh ornaments, and numerous hybrids besides. 
The body of a cock is often shaped like a fish, and 
frequently has another hsh enclosed within it; there 
are also numerous, rather complicated, ornamental 
arrangements, which are built up of spirals, tngrams, 
leaves, conventionalised fishes, and elements of the 
cock ornaments Those who take the trouble to study 
Mr. Laufer’s memoir with the care it deserves will 
satisfy themselves that the figures will bear these in- 
terpretations, which, after all, it must be remembered, 
are the explanations that the natives gave to him 
According to our author, no other explanation of the 
predominance of the cock and fish in the decorative 
art of the Amur tribes can be found than that these 


The conception of a fish in the form of a spiral is based, 
he contends, on a true observation of that animal in its 
natural state ; it would never have been drawn in spiral 
form, never have clung to a spiral, without a founda- 
tion of fact. This very capacity of the fish for motion, 
together with the highly cultivated power of the people 
to observe its motions, formed the reason for its adop- 
tion in ornamentation The same remark holds gora 
for the cock It is doubtful whether this view of the 
author^s will appeal to all of his readers ; the idea that 
the bulk of the ornamentation of a group of people is 
based mainly upon conceptions of motion is certainly 
new Whatever diversity of opinion there may be on 
minor points, there can be none as to the value and 
excellence of Mr. Laufer's work It is no exaggeration 
Co say that this is the most minute and thorough study 
wc possess of the decorative art of an uncivilised people. 

Alfred C. Haddon 


FLOf?A OF THE GALAPAGOS ISLANDS.^ 

I T T IS now more than half a century since Sir Joseph 
I ^ Hooker published his famous essay on the flora 
I of this archipelago, founded mainly on the collections 
1 made by Charles Darwin Since then, until within 




particular animals have an extremely ornamental 
character because of the great permutations of their 
graceful motions, and they thus lend themselves ad- 
mirably to the spirit which strives after beauty of form. 
There is no chronological sequence m the stages of 
development,*^ the single phases of development are 
merely various forms of different kinds of adaptation 
to certain spaces or to given geometrical forms, mostly 
spiral. The spiral, m his opinion, is not the final result 
of the gradual conventionalisation of realistic images, 
but is employed for the symbolic expression of the most 
varied things, since its forms are so convenient for 
this particular purpose. The same applies to the tri- 
skele; an' entire cock is never represented by a purely 
^^metrical triskele; the triskele plays an active rdle 
in indicating single parts of the body, but not for the 
whole creature. As an independent element, having 
a definite meaninfj^, the triskele never occurs. 

Mr. Laufer in^sts iV should not be imagined that 
the reph>sentadons of animal life continued to lose more 
and more of their original forms, and gradually shrunk 
into geornetrical devices. On the contrary, the multi- 
farious kinds of conventionalisation have their final 
cause, last but not least, in a faithful observation of 
nature,^ especially in that ability to watch mt^iona 
which is so highly developed iia the East Asiatic mind. 
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the last decade, liUle had been done towards a more 
complete investigation of this highly interesting flora 
and fauna. It is to various American expeditions that 
we are indebted for a more complete knowledge. The 
late Dr. G. Baur was foremost in this work, and his 
collections and theories were briefly discussed in 
Nature (hi., 1895, p. 623). Baur boldly promulgated 
the theory of subsidence, in opposition to upheaval, in 
accounting for the origin of the islands, basing it upon 
biological evidence. Dr. Robinson, the author of the 
essay under consideration, and Mr. J. M. Greenman^ 
his collaborator, in working out Baur's botanical 
collections were almost converted to Blur’s theory. 
In the present work Dr. Robinson practically recan tSr 
and attempts to demonstrate that the composition of 
the flora favours the assumption that it is derived 
rather than original. I will first give some particulars 
of the general composition of the flora, limiting them^ 
however, to the vascular plants. 

Unfortunately for pur|Mses of comparison, Robipip 
son’s enumeration and tabulation of the plahts include 
all that were found growing in the islands, amongst 
them Brasstca campestrts, B. Sinaptsirumt Raphamts 

1 "Flora of the GalarafiOb IslandH-'' By B L. Robinion. 
ofihe Amencan Academy of Aris and Seknees, Kzxvlii (i;oa)L Pp 77-270 
wiih ibree platn. 
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ffaUvm, and a number of qth^ which have been 
eliminated . aa certainly introduced, and placed in a 
separate list. As it la, without considerable labour, 
ope can only distinguish two elements, namely, the 
endemic and the non-endemic, the Latter comprising • 
both indigenous and certainly introduced species It 
is further complicated by the fact that “ undetermined 
species/* varieties/* and “ forms ** are all tabulated 
equally, and the percentages of the constituents of the 
flora are calculated from mixed totals. 

For instance, the percentage of endemic species of 
flowering planta is obtained from a total which includes 
flfty ** undetermined species/* some of which, one 
would suppose, are also endemic. On the other hand, 
fifteen *‘ varieties ** and nineteen " forms |* are in- 
cluded in tho calculation, by which the endemic element 
is made out to be 44-4 per cent This Dr. Robinson 
designates an '* extraordinary endemic element but, 
as compared with some other islands and continental 
areas, it is low. In the Hawaiian Islands it ha^; been 
placed at fli‘4, in Juan Fernandez at 68'6, in St. 
Helena at 6i'3, in West Australia at 85, and in Central 
America, including Mexico, at 7 o per cent. This is the 
speciflc endemic element. According to the now 
generally accepted generic limits, there is almost no 

f eneric peculiarity in the flora of the Galapagos. 

calesla (Compositm), which is as well defined as many 
other genera of this order, is confined to the archU" 
pelago, where it is represented by seventeen desenb^ 
species, most of thorn inhabiting only one island. This 
peculiarity, specially charactenstic of the Galapagos . 
flora, is shared by several other leading genera, 
amongst them Castela, Euphorbia, Croton, Acalypha, 
Opuntia and Borreria. On the other hand, there are 
some species peculiar to the archipelago but lepresented 
in nearly all the islands Tclanthera echtnocephala 
(Amarantaceffi), Oxalis Cornelli, Maytenus ohovata 
fCelastraces), and Cordta lutea (Boraginaceee) are con- 
spicuous examples. 

But I must not attempt tp summarise the whole of 
Dr. Robinson's work. Briefly, he cnumei*ates 500 
named species of vascular plants, of which fifty-two 
are ferns, only three of which are confined to the. 
Islands. The 205 endemic species of vascular planph^ 
include members of thirty-nine natural orders, 
orders most numerously represented by endemic specif 
arc Coihposits, 39; Amarantacex, 29; Euphorbk^ 
aces, 2^ besides 7 endemic varieties and 7 endem^' 
forms; Kubiaces, 16; Gramines, 13; and Boragin- 
acee, 14, giving a total of 136, or two^thirds of the 
whole, contribute by six orders. Against this there are 
seventeen other orders, limited to one endemic species 
oarh. But the Cactaces, the species of which are still 
badly defined, are much more prominent and generally 
dispersed than some of those much more numerous in 
species. Members of the Cactaces are recorded from 
all of the islands except Gardner, but including the 
^mall and remote Tower, Wenman, and Culpepper 
Islands. The Leguminosa, counting only six endemic 
species, are also very prominent in the arboreous 
element, from the presence of the genera Acacia. 
Cassia, Mimosa and Parkinsonia Astragalus Edmon- 
itonet is a noteworthy outlier of this genus, not found 
by any recent collector. The presence of four speciefi 
of the Loranthaces is another interesting fact. 

The affinities of the flora of the Galapagos Islands 
are wholly American, for the very few exceptional 
specif majr be accidental introductions. In composi- 
tion it diflars from that of the smaller flora of Juan 
Fernandez in having almost no generic Endemic 
<'|cment, add in /he specific endemic element being 
furnished bir relatively numerous natural orders. From 
the flora of ihe MawaVian Islands It alsp differs in being 
much lesa l^gffaly specialised. There are no tree-ferns, 
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no gymnospermsf and, with the exception of grasses 
and sedges, of which there ate 52 and 25 species re- 
spectively, monocotyledons are very poorly represented. 
There is one orchid, Eptdendtusn spicaium, one brome^ 
liad, Ttllandsia tnsulatis, and Cpmmehna nudiflora, 
a very widely dispersed weed in warm region^, and 
Hypoxts decumbens complete the^taloid series. The 
aquatic genera Potamogeton, Ruppia, Naias, and 
Lemna rest on single records of American collectors. 

Dr. Robinson concludes his essay with an examin- 
ation of the *‘ botanical evidence regarding the origin 
of the Galapagos Islands." After a brief examination 
of the evidence in favour of the opposed theories of 
submergence and emergence, he says ; — ** During a re- 
examination of the whole vascular flora of the islands, 
I have sought further light upon this question, and 
now find the peculiar distribution of the plants less 
difficult to account for on the emergence trieoir than 
it seemed when the Baur plants were studied some 
yeafs ago." I should like to discuss this " new light " 
qriefly in a separate corrmiunication, and will merely 
.remark here that all the proved means of di^ersal of 
the seeds of plants to long distances are insufficient, to 
my mind, to account for certain insular floras generally 
regarded as derived rather than as residues. 

W Botting Hxmslbv. 


A NEW NATURAL HISTORY.^ 

T he increased interest in zCMslogy certainly existing 
at the present time is ope of the causes which 
has induced PrOf. Davis to attempt a natural history 
written on fines totally different from those usually 
followed in works of this kind In place of treating 
the various animal groups m more or less full detail 
jaccording to their presumed relationship to one another, 
It is proposed to consider them in relation to their 
environment, and to lay special stress on the inter- 
dependence of animals and plants, and the bearing 
upon life of chemical and physical conditions. Such 
A mpde of treatment undoubtedly has great possibilities 
^j^iofe it, and Is one which should do good by drawing 
jh^ention to our lack of knowledge as to the reason 
many of the structural peculiarities of animals. It 
is, inde^, one of the reproaches that may be legiti- 
^ mately brought against our present methods of zoo- 
logical study that we attach far too much importance 
to describing and recording minute differences between 
closely allied animals to the utter neglect of the study 
of their life-history. Whether the author will be 
I successful in this mode of treatment we cannot at pre- 
I sent even conjecture, for the two sections of the work 
now before us are devoted to a brief systematic survey 
of the leading groups of the animal kingdom, which 
must form a necessa^ introduction to its proper sub- 
ject. These two sections may, Indeed, be regarded as 
a kind of " index-museum " to the rest of the work, 
j They are important as serving to show that from no 
I point of view can systematic zoology be neglected, and 
I also that the issue of a work like the present in no wise 
renders the older type of natural history superfluous- 
I There is ample room for both, and neither poaches on 
the preserves of its fellow. 

As a whole, the author's treatment of the systematic 
part of his subject may be r^arded as fairly successful, 
and the volume before us is rendered highly attractive 
to the general reader by the beauty of its coloured 
platea and other ilLustrations. Where all are excellent 
it is difficult to select any for speciai comitiendation , 


1 "Th« Nstar*! Historv of A>ihiuU; \hm Animul Lir«of World bi 
vvioui AiPffcti and Rolailopt," By J. fl. A. Davih Hair-voU. 1. snd 
n. Pp ]iii]ril+4*9 ; illdftratod. (London ^ Graibiin Publiohing Ca, 19)3.) 
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and we take as a sample, selected almost at random, 
the accompanying^ cut of Sahara foxes, or fennecs. 

In regard to classification, so far as vertebrates at 
any rate are concerned, the author follows in the main 
some of the older schemes, especially m the case of 
birds, and in this, we think, he is well advised. We 
cannot, however, agree with him in making a special ' 
** order ” for the lemurs, especially in view of the recent I 
investigations of Dr. Forsyth Major and Prof Elliot i 
Smith. We are, moreover, somewhat surprised to find 
no mention of the okapi under the heading Glraffids, | 
and the statement that the giraffe is the sole living 
representative of that family. Naturalists will be 
still more surprised to find the African Anomalurus j 
classed as a member of the squirrel family, and no I 
nu^ntion made of the fact that it has a relative un- I 
provided with a flying-membrane. Again, it is quite I 


credited, we presume, to the printer's "devil." The 
want of an index is a senous drawback to a volume 
which in most respects is full of interest. R. L 


NOTES 

It is now more than a qu.irter of a century ago that the 
Duke of Devonshire's Koyal Commission on Science, among 
its many important recommendations, few of which have 
been taken advanUge of either by the then or subse- 
quent Governmenrs, urged the importance of the creation 
of a body of scientific advice which should bring all depart- 
ments in close touch with the progress of science We 
warmly congratulate Lord Curzon upon the steps he has 
recently taken to extend the many benefits of such a body 
to the Indian Empire We reprint elsewhere the 



iHxt of a resolution of the Indian Government 
which has recently appeared in the Gasettv, and 
we may hope that in a few more decades the 
matter may be considered by the Government of 
Great Britain, in which certainly such a council 
Is as much required as in India 

1 HE Prince Auguste D’Arenberg, Mr. Chamber- 
lain, and Sir Archibald Geikie. F R S , have been 
elected honorary members of the Institution of 
Civil Engineers. 

A Lahore correspondent uf the Pionevr Mail 
'ilales that the Kanwar Sahib of Patiala has made 
a free gift of his house at Kasauli to the Pasteur 
Institute at that place, with the object of its 
being devoted to the purposes of that institution 

The Times correspondent at Rome reports that 
Ihe King and Queen of Italy wore present on 
April 13 at the inaugural meeting of the fnter- 
national Congress of Agriculture The congress, 
which IS attended by representatives from many 
countries, will sit in Rome until April 18, when 
it will start on a tour of three weeks through Italy 
and Sicily. 

Rbuter refiorts that an eruption of the vuicano 
Del Tierra Firme (Colombia), near Gnlera de 
Zamba, occurred on March 22 by which ihe 
village of Tiojo was destroyed Brightly illunun- 
ated clouds, giving riiie to the appearance of 
fianies, were seen above the volcano on the night 
of March 24 by ships passing sixty miles off the 
coast 


Fil. I — Sahara Foxd (From “The Naiurnl Hiiiorj of Aniiiiali 

against modern usage to place the American mice and 
raU in the same genus (Cricetus) as the hamster. 
Neither is it correct to call the Indian elephant 
£uelephas, while the statement (p. 108) that the hippo- 
potamus has only two upper incisors is inaccurate. 

Although we by no means agree in many instances 
with the author's practice in regatd to nomenclature, 
yet this is to so ^reat aiV' extent a matter of opinion 
that we forbear criticism. There can, however, be no 
excuse for describing the Indian rhinoceros in the 
text (p. 106) as Rhinoceros imicorntr, and in the plate 
and its accompanying note as R. fndtci 4 .r, or for styling 

i p. i]j) the llama Lama lama in the text and Anchema 
amain the plate and its explanation, Laniaguan ^ 
for the g^anaep,, in place of Lan^ guafiacus, must be*^' 
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^ '^IH W. T Tiiiselton-DyeR, K C.M-G , has 

sent us a copy of a letter from Mr H. Powell, the 
curator of the Botanic Station at St. Vincent, to Dr. D. 
Morris, the Imperial Commiasioner of Agriculture for the 
West Indies, as an official report upon the eruption of the 
Soufnire on March 2? , he has also sent a cutting from the 
Barbados Advocate of March 28 describing some of the phe- 
nomena of the eruption Mr Powell reports that the clouds 
of atones, ashes, Ac., were of stupendous size, and rose to 
enormous heights, simifAr to those of May 7, 190a. The 
noise on March 22 was, however, far Less than on May 7, 
and the electric display was very little At ii 30 a.m., and 
again at la 30 pm., on March ai last, huge volumes of 
vapour were seen ascending from the crater, and at about 
6.30 next morning the serious eruptiqn commenced, and 
1 continued during the morning and most of the afternoon. 
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At 9 a.m. on March 33 there was another huge outbur^f-r 
On M^rch aa a slight layer of dust fell At the BoMld 
Station, and the northern half 6f the heavens was shroulfed 
In glooiti^ but there was no real darkness. At Georgetown 
a layer of ejecta about three Inches deepp with stones the 
size of the fist, Is reported, and at Tourama a layer of litw 
inches. An estimate of the large quantities of dust whlojk 
fell in the neighbourhood of the volcano can be formed from 
the fact, reported In the Barbados Advocate, that the Com- 
mluloners of Health for 5t. Michael at their meeting on 
March aj agreed to pay aof. for the removal from the 
street! and public ways of the volcanic dust which fell 
during the previous day. The dust on this occasion was 
very coarse, dark, and heavy, resembling that of May last 
rather than the impalpable grey dust of October 

Faou a note in a recent number of the West Indtan 
BuUatin, it is satisfactory to learn that the planters" of 
Dominica appreciate the assistance given them by JJie 
Imperial Department of Agriculture for the West Indies 
An illustration of the useful work being done by this De- 
partment Is afforded by a report on the soils oi Dominica, 
which has just been issued by the Commissioner of Agri- 
culture for the West Indies. The report gives the physical 
and chemical composition of twenty-three typical soils ex- 
amined in the Government chemical laboratory of the Lee- 
ward Islands, and Is the v^ork of Mr. F Watts, Governrhent 
chemist Samples were taken in all parts of the Island, 
and the analyses published give the composition of both 
virgih and cultivated soils In general, the soils of 
Dominica were found to be well furnished with available 
compounds of nitrogen and potash, but were almost uni- 
formly deficient in phosphates, and in many cases also in 
lime. A microscopic examination of the soil minerals 

showed that they were much the same in all parts of the 
Island, and further that they closely resembled the minerals 
found in the volcanic dust of the Mont Pelde eruptions 
Mr. Watts concludes that the recent volcanic activity 
similar in character to that of the past." 

On Tuesday next, April ai. Prof Allan Macfadyen will 
deliver the first of three lectures at the Royal Institutioii^Jdlr 
the bloQd and some of its problems ; on Thursday, April 33, 
Prof. Dewar commences a course of two lecluyesd||onx 
hydrogen, gaseous, liquid and solid ; and on Saturday, A^tl 
35, Prof. LangCon Douglas begins a course of two lectures 
on the early art of Siena. The Friday evening meetings 
will be resumed on April 34, when the Hon R. J Struti 
delivers a discourse on some recent investigations in electric 
conduction. The discourse on May 1 will be delivered by 
Prof. W. J. Pope on recent advances in stereochemistry. 

The first Easter vacation party of workers at the new 
Biological Station, Port Erin, is a large one, including two 
students from Oxford, four from Owens College, two from 
Liverpool,^ one from Leeds, and also Mr. Isaac Thompson, 
Mr J. Lomas, Prof. Gregg Wilson, Mr. Chadwick, and 
Prof. Herdman. A small class of school teachers from the 
Isle of Man has also been formed for " nature-study," and 
Is being conducted In the junior laboratory and in the field 
by Mr Chadwick and Prof. Herdman. The season is a late 
one, both in fish-spawning and in the general condition o^f 
the fauna, but, notwithstanding the unsettled weather, a 
good deal Df collecting and field work has been earned on. 

Reutkr^ agent at St. Petersburg reports that Captain 
Kozloff la^ured there on April 6 on his ecientific expedition 
to Central Asia and Tibet, lasting from, 1899 to 1901. Aa 
a result o| the expedition, the central steppe of the Gobi 
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desert and the country of Han-eu and Tsaldom were 
traversed. Numerous meteorological obaervatlona were 
made, as well as a great many notes with regard to the 
flora and fauna of the country. After establlehlng a meteor- 
ological station In the Tsaidam, where the coUeedonB were 
Jeft, the party started for the heights of Tibet. Captain 
KozLolT^s expi^itlon was at first allowed to enter tlie terri- 
tory of the Dalal-Lama, but it was atopped oh reaching 
districts^ strictly reserved. It was consequently cortipelled 
to winter for five months in the Mekong Valley. The ex- 
pedition traversed and made a study of parts of Tibet which 
had never before been visited by Europeans, and made col- 
lections which will have an important bearing on the study 
of the ethnography and the flora and fauna of that country. 

As already announced, the annual meeting of the Iron 
and Steel Institute will be held on May 7 and S At the 
opening meeting the council will present the report for the 
year 1903, and the president-elect, Mr. Andrew Carnegie, 
will deliver an address The Bessemer gold medal for 1903 
will be presented to Sir James Kitson, Bart , past-president, 
and the awards of the Andrew Carnegie gold medal and 
research scholarships for 1903 will be announced, Among 
the papers to be read and discussed are the fpllowing : — 
the alleged dlflusion of silicon into iron, Mr. J. E. Stead^ 
the influence of sulphur and manganese on steel, Prof. J. O- 
Arnold and Mr, G, B Waterhouse ; the open-hearth process, 
Lteut -Colonel L. Cuh'iHo ; tbe application of electric 
furnaces in metallurgy, Mr Albert Keller j the manofac* 
ture of Portland cement from blast-furnace slag, Mr. C. 
von Schwarz , and the effect of flue dust upon the thermal 
efficiency of hot blast stoves, Mr. B. H. ThwAite. Reports 
on research work carried out during the past year will be 
■ubmitted by Messrs P. Boudouard (Paris), W. Campbell 
(New York), A, Campion (Coopers Hill), P. Longmulr 
(Sheffield), E. Schott (^rlin), and F. H. Wigham (Wake- 
field)f the Andrew Carnegie research scholars of 1903 The 
autumn meeting will be held at Barrow-in-Furness during 
the first week in September. An influential reception com- 
mittee has been formed with His Grate the Duke of Devon- 
shire, K.G , as chairman. 

The Easter holidays have been to a considerable extent 
marred by the Inclement weather which has been ex- 
perienced generally in the British Islands. The Daily 
Weather Beport Issued by the Meteorological Office on 
Saturday last, April 11, showed that a disturbance lay to 
the north of Scotland and wa6 likely to be followed by 
further unsettled weather. Very cold winds, chiefly north- 
westerly, spread over the whole country and caused frequent 
sharp showers of snow and hail, with very low day temper- 
atures on Sunday and following days, the readings on the 
ground at night being eight or more degrees below 
freezing. Much damage has been done to fruit trees in 
blossom, and in some cases small seeds have been blown 
from the fields. Bright intervals of sunshine followed the 
squalls, and, in places sheltered from the coldness of the 
winds, were very agreeable. The advance of a cyclonic dis- 
turbance from the Atlantic during Tuesday has occasioned a 
change of wind and milder weather. > ' 

Wb have received the fir^ part of vol, xvl. of Mitihetl- 
Mngen relating to German Protectorates > This valuable 
publication is so well known that it U unnecessary to lay 
that it contains a large amount of uecful Information both 
for travelleri and men of science. We wish particularly to 
draw attentloa to the care and^ thoroughness with which the 
German offidata establish meteorological statkmi and 
coHate and pubiftft useful data for districts whldi would 
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be otherwiw meteorologically unknown. The volume in 
queadon contains full results of rainfall or other statistics 
at no leas than forty-two stations in German South-West 
Africa, and at thirty-two stations in German East Africa. 
In the latter Protectorate values for several years are given, 
with useful particulars relating to the Instruments and their 
exposure The work Is accompanied by a very clear map 
of the north-western portion of Cameroon, between Rio- 
del-Rey and Ball. 


We have received a catalogue of new experimental 
apparatus from the firm of E. Leybold, which describes a 
number of Instruments suitable for general and special ex- 
perimental and demonstration work Amongst these may 
be noted a convenient form of hapd regulated arc lamp, 
having an arrangement by which any one of six carbons 
can be used, apparatus for wireless telegraphy, selenium 
cells, and other apparatus for wireless telephony, &c. We 
also note that the Arm includes m the list Poulsen’s tele- 
graphone, which was described in Nature some lime ago, 
this is, we presume, only an experimental apparatus, as 
we have not heard that the invention is sufficiently per- 
fected yet for commercial purposes 

A METHOD of electrically locating ore deposits which has 
been devised by Messrs Daft and A Williams was 
demonstrated a short time bock at the Telacre Mine In^ 
North Wales. The method is practically an application of 
wireless telegraphy by earth conduction. An induction coil 
which Is used as transmitter has the terminals of the 
secondary connected to two metal stakes, which are pushed 
Into the soil ; radiating currents are thus produced which 
can be detected by a telephone connected to similar stakes 
Normally, the telephonic disturbance is greatest in a line 
at right angles to, and bisecting, the line joining the trans- 
mitting electrodes, but the presence of ore disturbs the 
current distribution, and the amount of shifting of the point 
of maximum disturbance enables the position of the deposit 
to be determined It is also said that the nature of the 
sounds can, in some cases, indicate the depth and mineral 


velopment, may possibly become of considerable assistance 
in prospecting for ore 

We have received from Dr, Hubert Jansen, the editor of 
the trilingual technical dictionary which is being 
published by the Society of German Engineers, a batch of 
circulars relating to the publication The object, as our 
readers are probably aware, is to bring out a thoroughly 
comprehensive vocabulary of technical terms in German, 
English, and French , mathematical, physical and chemical 
words are to be included, as if not now of technical im- 
portance they may become so at any time Special effort 
is to be made to include all trade ” expressions used in 
particular industries, local dialectical terms, and even work- 
man's slang " names for machines, &c., as these often 
pass In time into general use. In order to make the 
^ctionary as complete as possible, collaboration is asked 
from technical men, Institutions, or works , the publishers 
will supply note-books for jotting down technical expressions 
(with or without their foreign equivalents) to anyone who 
Is willing td collaborate, and these will be collected some 
time next year, and collated by the editors. The editors 
also ask that drculars, price-lists, Ac., may be sent to 
them, as these are a fruitful source of technical expressions. 
We would strongly urge all Who have the time and oppor- 
tunity to give What Assistance they can, as there can 
no question. of the need for the dheilonary, which wtU be 
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more valuable the more complete it is made, A little help 
from a larger number of collaborators is likely to be of 
greater use than a greater amount of work by a few whose 
experience must necessarily be limited to one or two branches 
of technical work. 

Paov C Le Neve Foster, F R S , m the fourth part of 
his general report and statistics concerning the mines and 
quarries of the world in 1901, provides much information 
concerning the relative importance of different countries in 
the mining industries For instance, the total amount of 
coal produced in the world amounted in 1901 to 7A9 million 
tons, of which the United States yielded rather more than 
one-third and the British EmpirG rather less than that 
proportion , Germany's output was almost one-Afth The 
United States, the British Empire, and Germany produced 
six-sevenths of che world's supply. Of the total output 
Qf rninerals the British Empire produces about one-third 
the coal, onc-ninth of the copper, half of the gold, one- 
eighth of the iron, one-Afth of the lead, one-seventieth of 
the petroleum, one-quarter of the salt, one-ninth of the 
silver, Avc-eighths of the tin, and one-fiftieth of the zinc 
More than four and a half millions of persons are engaged 
in mining and quarrying at home and abroad, of whom, 
roughly speaking, one-Afth are employed in the United 
.Kingdom and one-third in the British Empire, 

The Charnwiod Forest roiks form the subject of a well- 
illustrated essay by Dr V W. Dennett (Tfurij Leicester 
Lit and Phil Soc , January). As the author remarks, he 
joined the excursion of the Geologists’ Association under 
the leadership of Prof W W Wdtls, and he has expounded 
111 d clear and useful way the views arrived at by that 
geologist m his detailed survey of the area 


In the Arst annual report, for 1902, of the Rhodesian 
Museum, Bulawayo, it is stated that the roik and mineral 
collections have been fully classified and arranged, and 
that a geological map of Southern Rhodesia, on a scale 
of an inch to four miles, is being compiled The report 
contains a brief sketch of the geology of the cuuhtry around 


richness The demonstration in Woles passed off very^* _ , l i. r U »,r - ■■ ..1^ « 

, „ , , , ^ T i' Bulawayo, by the curator, Mr r P. Menncll , also a list 

successfully, and it seems that the system, on further de- , n. . . 

, . L c ’j 1.1 .. ^ 4 * Rhodesian mmeralg 


^Thb Western Australian tellurides form the subject of 
ibl essay by Mr L. J. Spencer {Mmeralot^, Mag., February) 
'I he author observes that since 1^96, when tellurides 
of gold were first recognised m Western Australia, these 
minerals have proved of the greatest importance, and the 
telluride mines at Kalgoorlie, in the east Coolgardie gold- 
field, now yield as much gold as all the remaining gold- 
fields in the colony. The tellurides occur as large lenticular 
masses and as impregnations in schistose rocks, and they 
are only found below a certain depth , nearer the surface, the 
minerals have been decomposed with the separation of native 
gold At present no definite crystals of tellurides haVe 
been found, and the author suggests that cavities in the 
ores should be searched He describes several tellurides, 
inHuding lead liallurldfr (altaile), which, has not hitherto 
been recorded from Western Australia He further brings 
forward evidence to show that " Kalgoorlite " and “ ^^ooL- 
gardite " are not homogeneous minerals, but mixtures of 
known tellurides. 

In the Proceedings of the Royal Society of Victoria (VoL 
XV part ii, 1903) all the subjects dealt with relate to 
natural history. Mr, Frederick Chapman has commenced 
the description of the new or little-known Victorian fossils 
in the National Museum at Melbourne. Mr. G. B. Prit- 
chard continues hla account of the Tertiary niollusca, aild 
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Mr. O. A. Sayce contribute! an account of the Phyllopoda 
of Auetralla, including deecrlptions of some new genera 
and species. Prof. J. W. Gregory describes under the name 
Heathcotlan a series of phylHtes and schists, with diabases, | 
porphyrites and amphibolites, which occur along the floor 
of the Heathcote Valley, and form the crest of the Col- 
bfnabbln Range, about aeventy miles north of Melbourne. 
Conflicting opinions have been expressed with regard to 
the age of these rockSi and even now It is uncertain whether 
they are Cambrian cm* pre-Cambrian. In Lower Ordovician 
times they formed an extensive land area across Central 
Victoria. A new genus of trllobite, Notasaphus, is de- 
scribed from the Lower Ordovician rocks, and evidence is 
given to show that Dlnesus (previously described by Mr R. 
Etheridge, jun ) Is also a trllobite 

The geographical distribution of fresh-water decapods 
forms the subject of an interesting essay by Dr. A« £., 
Ortmunn (Proc. Amer Phil. Soc., vol tli. No. 171). He^ 
points uut that any division of the earth’s surface into zoo- 
geographical regions should not be based exclusively on 
the present distribution of animals. The geological history 
must be considered, and even then it is impossible to create 
any scheme that covers all cases, owing largely to the 
difference of the means of dispersal of the various groups 
of animals In most cases the instances of “ abnormal " 
distribution have to be traced back into the geological past, 
to be understood properly, and the introduction of 
“ regions " in our method is only a means of tabulating 
the more interesting and Important facts, and not the Anal 
aim of zoogeography The author deals fully with the 
geographical distribution of the fresh-wnter detapods, and 
discusses the great changes in the distribution of land and 
water which have modified the shapes of the continental 
masses since Cretaceous times His views are clearly ex- 
plained and illustrated by maps showing the “ regions ” of 
past periods, and these lead up to the ” regions " of recent 
time, which do not differ materially from those constructed 
by Wallace on distinct principles The author deals not 
only with the causes of present disLributiont but points out 
reasons for. the local absence of particular fbrms — the cray- 
fishes and crabs, for instance, being inutually exclusive 

In the'^Publicatuinj of the Field Colombian Museum, Dr. 
Millspaugh has compiled a Flora of the Island of S4i, 
Croix.” Baron Eggers published a ” Flora of St Croix 
and the Virgin Islands ” In 1879, and the pre.sent list 
incorporates the plants brought together by Prof Rick- 
secker of Iowa, but does not include the collections made 
by several Danish botanists 

The characters and affinities of the oxlip form the subject 
of a small brochure, in which Mr C Bailey amplifies a 
paper read before the Manchester Field Club. The true 
oxlip, known distinctively as Jacquin’s oxlip, is found only 
IP certain of the eastern counties, grows In the uplands on 
Boulder-clay, and is associated more often with the cowslip 
Chan with the primrose Crosses with the cowslip are rare, 
with the primrose more frequent, suggesting that its racial 
affinities are closer with the latter 

The problem of unravelling the true relationships between 
various plant rusts has been taken up by Prof. J. C Arthur 
in America, and in addition to papers published in the 
Botatucal Gassf/e, this subject formed the theme of an 
address to the Botanical Society of America. By means of 
cultures extending over several seasons, the author has 
«ndeavourad to discover the second host plants on which 
many rustl complete a stage of their life-history, and also 
to determine the difTerences between apparently similar 
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forms which develop as totally different Varieties^ Prof. 
Arthur has confined his experiments mainly to the rusts 
which occur upon grasses and sedges. 

A THIRD edition of Engler’s ” Syllabus der Pflanzen- 
familien " shows some additions of which the more im- 
portant are the incorporation of several paragraphs summar- 
I using the principles of systematic classification, and the 
introduction of a list of the more definite vegetative form- 
ations of the world. In the syllabus the changes refer 
mainly to points of detail, as in the ultimate subdivisions 
of a few of the phanerogamic families, also there has been 
some rearrangement of the mam divisions of the lower 
organisms. The value of the book lies, of course, in the 
portion dealing with the higher plants, and objections 
might be offered to the arrangements of several of the 
cryptogam 1C groups. Under the Dictyotales, the occurrence 
of motile antherOzoids demonstrated five years ago by 
Lloyd Williams is not yet noted 

A NEW monthly journal devoted to bacteriological re- 
search, the Bullettn de VlnstUut Pasteur^ has just been 
commenced It is to be conducted by the junior staff of 
the Pasteur Institute, and appears to be much on the lines, 
of the Centralblati fut Baliteriologte The first number 
issued contains an introduction bv M. Duclaux, an article 
t>y M. Roux upon microorganisms that are so minute as 
to be invisible, and a number of reviews of articles in 
current periodicals. 

Tut Corporation of ihe City of London is rightly taking 
part in the crusade against tuberculosis It has for many 
years instituted legal proceedings against farmers, butchers 
and meat-salesmen for sending tuberculous meat into the City 
markets, or for exposing the same for sale Since tt would 
appear that in some cases such offences may have been due 
to ignorance, the Public Health Department has issued a 
circular describing the indications of tuberculosis in the 
carcase, and the s>niptuiTis of the disease In the living 
animal, drawn up by Dr Collingridge and by Mr King, 
the Medical Officer of Health and the Veterinary Inspector 
respectively 

We have received the report of the Director of the Illinois 
State Laboratory of Natural History for the years 1899- 
1900. 

Thb necessity for financial assistance, if its work is 
tu be adequately carried on and expanded, is the cry of 
the Committee of the Marine Biological Association of the 
West of Scotland, of which the report for 1902 is just to 
hand. It has been decided to issue an appeal for an endow- 
ment fund of a5,ooo{. *' The Millport Station,” according 
to the report, " has the almost unique distinction of being 
a scientific institution founded and maintained entirely by 
private effort, and the committee would therefore addresis 
an earnest appeal to all who have hitherto shown an interest 
in the station to direct their attention to this object,” 
During the past year the opportunities offered by the 
Association for obtaining practical instruction in dredging 
and marine biology have been taken advantage of by several 
educational bodies. Our knowledge of the fauna of the 
Clyde estuary has likewise been considerably Increased. 

In the report of the Lancashire Sea-Fisheries Laboratory 
and Sea-Fish Hatchery at Plel for 190a, Prof. Herdman 
makes some comments on the propo^ that the British 
Government should take a share In the international In- 
vestigation of the North Sea and its products. Prof, Herd- 
man remarks that if those who have advised the Govern- 
ment to take part In it will declare distinctly, that they 
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regard the scheme aa a purely acientihc inveatigation which 
may throw light on hahery problems, he Ifl prepared to 
endorse their recommendation, but not otherwise. In 
the same report Dr. J. T. Jenkins discusaea the dilTcr- 
enccs between the spring and autumn broods of herring, 
and the question whether these are the offspring of the same 
parent herrings (which in that case must spawn twice in 
the year), or whether they belong to different races of the 
Species, one of which breeds in the spring and the other in 
the autumn. The question is left undecided, although it is 
pointed out that the alleged differences in form between the 
fish of the two broods are not constant 

Prof. H. ,F. Osborn has sent us a budget of extracts 
from our American contemporary, Science In one of these 
articles it is proposed to divide reptiles into two mam sec- 
tions, Synapsida and Diapsida, according to the presence, 
piiniarily, of single or double temporal arches. From a 
eiecond article it is satisfactory to learn that the splendid 
collection of Pampean vertebrate fossils acquired by the late 
Prof Cope has been unpacked in the American Museum, 
and is in course of being worked out. Recent investiga- 
tions, It is stated In a third, have led to the abandonment 
of the lake-basin theory of the origin of the Tertiary strata 
of the great plains Attention is likewise drawn to the 
large series of vertebrates — inclusive of two mammals — 
from the Cretaceous of Canada, recently described by Mr 
Lambe> Of considerable interest is the provisional identi- 
fication of a fossil mammal from Japan, to which reference 
was made some time ago in our columns, with Dpi;motylu<i, 
of the later Tertiary of California 

The Saturday afternoon excursions of the I-ondon Geo- 
logical Field Class, conducted by Prof H G Seeley, 
F.RS., will commence on April 35 Among the localities 
to be visited this season will be Walton-on-the-Hill, Ayles- 
bury. Harefield, Sevenoaks, Leighton, and Tunbridge Wells 
Further particulars can be obtained from the hon sec , Mr 
R Herbert Bentley, 33 Church Crescent, Muswell Hill, N 

Tub second edition of Prof A Winkelniann’s " llandbuch 
der Physik," which originally appeared in i8q6, is in lourse 
of publication by the firm of J A. Barth, Leipzig The new 
edition will be published in six volumes, detding respectively 
with general physics, acoustics, heat, electricity and mag- 
netism, and optics. Fach volume will be complete in itself, 
and the editor, Prof Winkelmann, ha<< obtained the assist- 
ance of many well-known men of science m Germany for 
various branches of physics. The first half of the volume on 
electricity and magnetism, which we have received, allows 
Uiat the complete work will be a more detailed treatise of 
^ysics than exists at present for English-reading students 

Prof. W A. Tilden, F R S , was elected president of 
the Chemical Society at the annual general meeting on 
March 25 The retiring president, Prof. J. Emerson 
Reynolds, F.H.S., delivered an address, in which he directed 
/attention to the publication of some recent reports on pro- 
( gresr. chemical research, and urge,d the publication of 
similar digests. He urged the study of “ comparative 
chemistry " of inorganic compounds. There were few in- 
quiries of greater interest than those involving inorganic 
isomerism, which was now either completely ignored or only 
slightly mentioned. Polymerlsm, or molecular condensa- 
tion, was well known to exist in many inorganic com- 
pounds, as in the oxides of nitrogen, vanadium, niobium 
and tantalum, Silicon showed a great analogy to carbon, 
and it was highly probable that some of the native sillcaies 
were benshnold combinations of 6 S 10 * The more familiar 
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cases of liiomerism were the nitriles and sulphites, and 
isomerism had also been observed in the thiosulphates and 
the salts of the phosphorous acids Attention was directed 
to some cobalt, platinum, and molybdenum compounds 
which showed this peculiarity. Another analogy between 
carbon and inorganic compounds was the curious and 
interesting catalytic aclion, referred to by Bredig under the 
title of ** inorganic ferments " Colloid platinum solutions 
acted on many substances in the same way and under 
similar laws as enzymes. The whole subject was little 
known, but it suggested that the broader study of inorganic 
chemistry, especially in the light of our knowledge of the 

organic ’’ division of the science, was well worthy of 
much greater attention than it had received of late 

The additions to the Zoological Society’s Gardens during 
the past week include two Maholl Galagos (Galagc^ mahoh) 
from South Africa, presented by Captain Crosse , a Green- 
land Seal (Phoca groentandica) from the Firth of Forth, pre- 
sented by Mr E H Bostock , two Lesser Kestrels (Tinnun- 
culus ccnchtis)^ captured at sea, presented by Mr L 
Ovens , a Long-necked Chelodine (Chelodina longical/is), 
three Muricated Lizards (Amphibolurus muricatus), a 
Quoy's Lizard (Lygojomn ^uoyi) from Australia, a Euro- 
pean Pond Tortoise (Emys orbicularis), European, presented 
by Mr E Hulton , a Purple-fared Monkey (Scmnopithecus 
cfphalopterus) from Ceyjon, a White-crowned Mangabey 
(Cerrot.cbTtj oethiops) from West Africa, a Fringed Gecko 
(Oroplatev fitnbrtaius), two Green Geckos (Pfielsuma 
luada^nscariense) from Madagascar, four Derbian Zonures 
(Zonurus gij^anleus), 11 Blessbuk (Dama/ijcuj albifrons) 
from South Africa, an Antarctic Skua (Sfcrcoranuj 
antarclicus) from the Straits of Magellan, six Ambolna Box 
Tortoises (Cydemys amboinensis), a Ceylonese Terrapin 
(iVicoria tfijUga, var ediniana) from India, a Raven (Cori^u^ 
lorax), European, deposited, a Mouflon [Ovts muJimon) 
born in the Gardens 


I OVll ASTROf^OMlCAL COLUMN. 

■Nova GeminohijM — S everal observations of the new star 
announced by Prof Turner on March 34 are contained iii 
No 385B of the Astronomisihc Nachrtchten 

Prof Deichmuller, of Bonn, has looked up some old 
observations of the region, made during 1856, 1H57 and 
1858, and cdiiiiot find therein any record of an object having 
the position occupied by the Novj 

Prof. Hartwig (Bamberg) compared the Nova with two 
neighbouring stars, viz B D -1-29° 1336 (given as magni- 
tude 83) and B D -1-30“ 1331 (given as magnitude 87), on 
March 2O, and found that it was equal to the former and 
about o im. brighter than the latter, whilst he records its 
colour as “ bright orange ” Two heliometer measures of 
the Nova’s position, using the stars B D.-|-29° 134 ^ ^nd 
B.D +39® 1307 as reference stars, gave for 1903 — 

a=a6h. 38m 047s , 8 = -1-30® 2' 37*0 

and 

a — 6h. 38m. 046s , 8 = +30° 2 ' 31' I 

respectively. 

Prof Hartmann and Dr Ludendorff, using the 80 cm 
Potsdam refractor with the No i star-spectroscope, obtained 
a spectrum of the Nova, with three hours’ exposure, on 
March ag, The star then apoeared to be of about the ninth 
magnitude, and the spectrum on the plate is extremely faint. 

The hydrogen line HjS appears as a bright emission line 
between A 4857 and X 4881, and the middle of the line Is 
shifted about 8 Angstrom units towards the red. In the 
blue part of the spectrum there are many bright lines form- 
ing a band which has its maximum intensity from X 4604 
to X 4672 The line Hy is also a bright line, but is so ex- 
trpRTiely faint that it was measur^ with dilYiculty ; It 
appears to extend from ^ 4343 ^ 43 and, lltce ll| 3 , to 
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have iti centre ihl/ted 8 A.U. towards the red. Prof. Hartr 
mann deduces from this ** shift " that the material emitting 
theM bright line radiations Is moving away from the earth 
with a v»oclty of 53a kilometres per second. The spectrum 
li similar to that of Nova Persei during the latter part of 
Marchi 1901^ and this fact, taken with the similar decrease 
of magnitude, seems to prove that the object is truly a 
Nova. 

The manicude was estimated at Strassburg on March 37, 
i3h. (M.'^ Strassburg) as 79, and at Utrecht on March 
37, iih. 20m. (M.T. Utrecht) as 8 1. 

COOPBHATIVB DBTBRMI^iAT 10 NS OF VrLOCITIBS IN THE LiNB 
OF Sight. — A t a meeting of the Royal Astronomical Society 
held on March 13, Mr. Newall read a paper dealing with 
the results obtained at Cambridge in connection with Prof. 
Frost’s cooperative scheme for determining the motions in 
the line of sight of ten selected stars. 

Mr. NewaTl's results dealt with the stars a Arietis, 
e Persei, and a Bodtis, and for the first named he has 
obtained a mean value of —1433 kilometres per second. 
The measurements of the spectrum of a Persei seem to in- 
dicate that there Is something peculiar, which is not yet 
accounted fur, In the motion of this star. Fourteen photo- 
graphs give a mean velocity of —3 61 kilometres per second 
with a probable error of ^oaS. In the case of a Bodtis 
four of the lines, out of the seventeen which were measured. 

g ive a velocity of an entirely different order from that given 
y the other thirteen lines, although the lines themselves are 
not remarkable Ip other respects ; two of these lines belong 
to the iron, one to the scandium, and one to the titanium 
spectrum (the Observatory, April) 

Wolf’s Rich Nebulous Region in the Constellation 
Lynx. — Writing to No. 3857 of the Astronomische Nach~ 
tichterif Or. Isaac Roberts states that he photographed 
both H. iv53 and the new nebula mentioned by Prof. Max 
Wolf {ABironomische Nachrichiertt 3847) on March 34, 1897, 
and included them amongst the regions given in his observ- 
atory report which appeared in the Monthly Notices for 
Februan, 

Dr.i KobetTB’fl notes describe the second nebula as 45s 
following and 14’ ^ S of H. iv55, and state that "it is 
a spiral nebula viewed edgewise, about sSc* of arc in 
diameter from south following to north preceding nucleus 
stellar, equal to about seventeenth magnitude, faint indica- 
tions of condensations " 

The Period and Lioht-curve of S Cephei — In No 3853 
of the Aslranomuche Nachnchten Prof. A A Nijland dis- 
cusses the previous observations and calculations of the 
period and fight-curve of the interesting variable B Cephci 
(Ch. 8073). He compares the maxima given by his own 
formula and that of Schur with the chief observations made 
between February, 1785, and February, i8<j7, and arrives at 
the folfowing formula as the one giving the nearest 
approximation to the true period ‘ — 

Maximum™ 1640 September 36d. loh 63m (M T. Bonn) 
+Sd. 8h. 47m. 43 00s E — o 00075 sE" — o 00000063 E", 
or, expressed in Julian Days — 

MaxImumaJ.D. 33933^421 (M.T. Bonn) 

+ 5 366493d E — o 0007^ sE' — O' 00000063 E*. 

Prof Nijland has found during the discussion of the data 
that a v^lation of the period is suggested, and he urges the 
desirability of obtaining further trustworthy observations 


CONSTITUTION OF A BOARD OF SCIENTIFIC 
ADVICE FOR THE FURTHERANCE OF 
SCIENTIFIC y^ORK IN INDIA. 

SUBJOINED IB the complete teitt of the resolution of the 
^ Government of India referring to the appointment of 
a Board of Sclentlhc Advice to organise and coordinate 
the scientific work done in the several Departments of the 
Government of India. 

The application of the resources of modern science to 
the economic and agricultural development of the country 
has fo^ many years engaged the earnest attention oif the 
Government of India. The Famine Commissioners of 1676 
laid much stress on the Institution of scientific Inquiry and 

NO. 1746, VOL. 67] 


experiment designed to lead to the gradual increase of the 
food-supply of the country and to the greater stability of 
agricultural outturn. It was considered desirable, however,, 
first to organise the Land Record system, and so to ^quire 
a stable basis of ascertained fact, before scientific inquiry 
Was undertaken on any considerable scale The necessity for 
such investigation was again emphasised by Dr. Vbelcker, 
who was deputed in i8go to advise the Indian Government 
on the best course to be adopted in order to effect improve- 
ments in Indian Agriculture. At the same time the experi- 
ence of recent years has indicated the increasing Inmrt- 
ance of the study of the economic products of India 
and of its mineral-bearing tracts, with a view to the 
development of the industrial and economic resources of the 
county. 

(a) The organisation and work of the Indian Agricultural 
and Scientific Departments prior to 1897 have been fully de- 
scribed in the important series of Resolutions which issued 
in that year, and especially In the fourth and fifth Resolu- 
tions of the series. These contain a clear exposition of the 
policy of the Government of India in establishing depart- 
ments of ■scientific research to promote the industries of the 
country and investigate its undeveloped resources, and they 
describe the means adopted to give effect to that policy. 
They further show how undue prominence had been given 
in the past to pure science, to the neglect of its economic 
application, and they affirm the necessity of extending the 
economic side of inquiry, and of coordinating the labours 
of the different departments on the basis of a well-con- 
sidered working plan 

(3) The policy laid down in these Resolutions has been 
steadily pursued, though its development has been retarded 
by an unfavourable cycle of seasons, which seriously affected 
the financial resources of the Government of India. To the 
Geological Department two practical mining experts have 
been added, while each year a portion of llje scientific staff 
' devote themselves to inquiries connected with the mineral 
resources of India. A cryptogamic botanist has been 
appointed, whose special duty it is to study the fungoid 
diseases of agricultural staples, such as rust in wheat, 
which causes such serious and widespread loss to the country. 
In Madras a botanist has been permanently entertained 
whose attention will be mainly devoted to economic inquiry. 
And of late years the attention of the officers of the Botanic 
Survey has been more and more directed to questions of 
practical importance to the country. The establishment of 
the Reporter on Economic Products has been strengthened, 
and a Curator with special qualifications as an economi9 
chemist has been added to it and provided with a laboratory, 
while one agricultural chemist pursues his inquiries at Dehra 
Dun, and it is proposed to procure another for Madras. 
An entomologist has for some time past been added to the 
Staff of the Indian Museum ; a specially qualified Forest 
officer has been deputed for investigation of the insect pests 
which devastate the forests, while the Secretary of State 
has been asked to secure the services of a skilled entomo 
logiBt in order to conduct similar inquiries in connectioi 
with the agricultural and industrial staples of India, I 
the Civil Veterinary Department a highly skilled bacterii 
loglst is studying tne diseases which prove so fatal to agr 
cultural stock In India An agricultural expert has recentl) 
been added to the Provincial staff of the United Provinces. 
Finally, an Inspector General of Agriculture has been 
appointed whose function it la to guide and correlate the 
agricultural inquiries carried on throughout India, whether 
by the Imperial or the Provincial Governments, and to act 
as an adviser to both in all matters pertaining to 
agriculture, while under him work, or will work, the 
agricultural chemist, the entomologist and the cryptogamic 
botanist. 

(4) The Government of India now desire to provide, as 
far as possible, for that coordination of scientific inquiry 
which the development of the machinery of the various de- 
partments has rendered more than ever essential. The 
work of many of the members of the scientific staff covers 
fields in whlcn experiments of a similar or cognate character 
are being independently conducted. Thus in chemistry we 
have several Investigators following parallel lines of re 
March , in economic botany there are two d^artments work 
ing independently of each other; in economic entomolog'^ 
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there have been two speclaliets, each charged with inveiti- 
gationi similar In character. Finally, the appointment of 
an Inspector General of Agriculture adds to the stall an 
official with a close interest in all the branches of science 
which bear upon the agricuLtural conditions of the country 

(5) The subject has received the careful consideration of 
Che Governor General in Council, and he has arrived at the 
conclusion that a central authority is needed to ensure that 
the work of scientific research js distributed to the best 
advantage, that each investigator confines his researches 
to the subject with which he is most capable of dealing, and 
that energy is not dissipated by the useless duplication of 
Inquiries or misdirected by a lack of inter-departmental co- 
operation. The various departments of science are not self- 
contained, but closely interlinked. Agriculture needs the 
aid of botany, botany the assistance of geology, geology of 
chemistry, and an endeavour should be made to combine thb 
different departments in a system of mutual assistance. 
The Governor General in Council has no wish to imply that 
there has been any disposition on the part of one depart* 
ment to hold itself aloof from another But the institution 
of an authorised scheme of mutual assistance will result in 
a closer cooperation for the purposes of effective research 
than has been possible in tlie past. 

(6) A further reason exists for the constitution of a central 
advisory authority. 1 hough greater prominence has been 
gtveti in recent years to the practical or economic side of 
inquiry, its importance is not even yet always adequately 
recognised The Government of India fully realise the 
great value of the work effected in the past by their scien- 
tific departments, in the shape of scientific exploration and 
systematic work, and they recognise that such inquiries 
must necessarily precede any attempt towards the solution 
of more practical problems. Dut m those departments there 
has been a not unnatural tendency to give the claims of 
abstract science precedence over the more practically im- 
portant demands of economic or applied science In making 
these remarks, the Governor General in Council has no 
desire to underrate the importance of original research for 
purely scientific objects, or to assert that the practical 
application of science should be the sole aim of technical 
departments. It is his wish that the high reputation which 
has been gained by more than one branch of scientific work 
In India should be maintained, and that the Indian depart- 
ments should retain touch with scienlihc progress in Europe 
4ind America. But in view of the fact that the Indian 
Government own the largest landed estate in thn world, that 
rhe prosperity of the country is at present mainly dependent 
upon agriculture, that its economic and industrial resources 
have been very imperfectly explored, and that the funds 
available for scientific work are limited, the importance of 
practical research is preeminent, and a central authority, 
which can speak with knowledge upon scientific questions, 
will be in a position to enforce the repeated declarations 
otf the Government of India on the subject 

(7) The Governor General m Council proposes therefore 
to constitute a Board of Scientific Advice comprising the 
heads of the Meteorological, Geological, Dutanical, Forest, 
nhurvey, Agricultural, and Veterinary Depart naents, together 
V^ith such other scientific authorities a.s may from time to 
time be invited by the Government of India to serve upon 
it. These latter will include scientific officers in the service 
of the Imperial and Provincial Governments whose special 
attainments render their assistance desirable The Govern- 
ment of India hope that the Trustees of the Indian Museum, 
who, as custodians of the national scientific coUections, have 
always shown an active interest In the prosecution of scien- 
tific Work, will associate themselves with the scheme, and 
they will be addressed separately on the subject The 
Secretary to the Government of India in the Department of 
Revenue and Agriculture, to^^ which the scientific depart- 
lYients conceraea are adminift'tratively subordinate, will be 
ex~offlcio President of the Bkiard, and the Secretary to the 
Board Will be selected, subject to the approval of Govern- 
ment, the Board from amongst its members. The Board 
will review and advise generally upon the operations of the 
departments, with due attention tp the economic side of 
Cheir work, and will serve as a referee In all matters con- 
nected with the Organisation of sclontlfic inquiry in this 
country. It win Annually ITeceive Ana dist^uss the proposals 
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of each departmental head in regard lo the programme for 
investigation in his department. In cases where intor- 
deparlmentoJ cooperation is necessary, it will rest with the 
Board to advise as to the lines on which mutual assistance 
should be given and the deportment lo which the inquiry 
should priinanly appertain. Where ihe proposed investi* 
gation flails exclusively within the domuin of a particular de- 
partment, the function of the Board will be confined to 
examining and criticising the proposals. It is not intended 
that the directing influence of the Board should in any way 
xveaken departmental executive control or responsibility, and 
the precise manner in which, and the agency by which, any 
required information is to be collected or investigation 
carried out must be left to the heads of the departments 
concerned 

(8) The Board will submit annually to Government a 
general programme of research which will embody the 
proposals of departmental heads in so far as its subjects 
arc to be exclusively dealt with in one department, and its 
own proposals in cases where two or more departments are 
to cooperate. At the end of the year it will submit to 
Government a brief review of the results obtained In all 
lines of scientific investigation, based upon the annual de- 
partmental r^orts and upon any papers published by 
individuals Generally, the Board will act as an advisory 
committee to the Government of India and as aa inter- 
mediary between the Government of India and their scien- 
tific officers in respect of all questions of technical research 
which are dealt with in the Department of Revenue and 
Agriculture. 'Ihe Royal Society have already been good 
enough to offer their aid in furthering scientific work In 
India, and their invaluable advice and assistance will be 
freely invoked by the Board now constituted^ 

(9) To enable the Board to carry out the duties which are 
assigned to it, the Governor General in Council considers 
it desirable that its members should meet as a collective body 
at stated intervals for the purposes of discussion It will 
probably be ordinarily sufficient lo hold two meetings a 
year , one Lo consider the work of the past year and pro- 
posals for the progiamme of the coming year In each de- 
partment , the other to settle finally those programmes 
subject to the approval of Government The most con- 
venient dates for holding these meetings will be settled in 
consultation with ihc Board 


I {t) The Surveyor General of India 

(2) The Inspector General of Forests 

(j) The Director, Geological Survey of India 

(4) The Meteorological Reporter to the Government of 

India and Director General of Indian Observ- 
atories. 

(5) The Inspector General, Civil Veterinary Department. 

(6) 'fhe Director, Botanical Survey of India. 

(7) The Reporter on Economic Products to the Govern- 

ment of India 

(8) The Inspector General of Agriculture In India. 

(9) The Director General of Archaeology in India. 

(10) The Chief Inspector of Mines in India. 

(to) Ordered, that the Resolution be communicated to all 
Departments of the Government of India and Local Govern- 
ments and Administrations for information and to the De- 
partments above liotcd for information and guidance ; and 
that it be published in the Supplement to the Gaeetle of 


SOLAR PROMINENCE AND SPOT 
CIRCULATION, 1872-1901.' 

T N previous numbers of this Journal (vol. Ixvi- p. 248, and 
^ vol, Ixvii. pp 224 and 377) references have been made 
to the connection between solar, meteorological and mag- 
netic changes, and some of the results obtained from a 
reduction of the solar prominences as observed by Prof 
Tacchini at Rome were described. 

1 Abitroct of a paper reccnily read before iho Royal Socieiy by Sir Norman 
l^yer. ICC B , V H S , and Wdliani J. S. Lgekyw, bLA.. PhD., 
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The result of the dJicuseion showed that the curve ro* 
prcseittlnff the variation of percentage frequency of the 
prominences for the whole Hmb of the sun indicated that 
m addition to the main epochs of maxima and minima 
coinciding in time generally with those of the maxima and 
minima of the total spotted area, there were also prominent 
subsidiary maxima and minima. 

Further, dividing the sun’s limb into zones of ao° In 
width from the equator, with a pole zone of io°, and dis- 
cussing each zone separately, the variation of the promin- 
ence percentage frequency about the equator was found to 
be very different from that in the higher latitudes, tjie 
former changing with the spots, and the latter exhibiting 
sudden outbursts Just previous to the epochs of sunspot 
maxima, followed and preceded by comparatively long 
intervals of quietude, 

In the present investigation ihr prominence observotione 
have been discussed from a different point of view, in order , 
to trace out, if possible, the heliographic latitudes of the 
chief centres of action of prominence disturbance, or in 
other wbrds, to Indicate the regions on the solar disc whctf 
prominences were most prevalent in each year, and secir' j 
those regions varied their positions in^elation to the sun’s ' 
equator 

In this way it could be determined whether such move- 
ments, if any, are subject to some periodic law, in which 
case it would be possible to increase our knowledge of the 
circulation of the solar atmosphere in regions outside those 
in which sunspots alone have, up to the present, been 
employed. i 

It has long been known that the centres of action of sun- 
spot disturbances, as shown by Carrington, Spoercr and ' 
others, are restricted to particular 


It was the5 found that the centres of prominence activity,, 
or In other words, the maxima of the curves were sometimes 
single, sometimes double, and In one or two cases even triple 
in each hemisphere. Tills suggested that just as some- 
times there are two zones of spots existing at one time, 
BO there might be one, two, or occasionally three zones of 
prominences in existence in each hemisphere simultaneously 

Further, a close examination of the whole set of curves 
with reference to these points of maxima made it possible 
not only to study the changes of latitude of these poinU 
from year to year, and their positions when commencing 
to develop Or about to disappear, but the intensity of these 
centres in relation to each other. 

The accompanying illustration (Fig. i) shows the curves 
drawn for the years 1879, 1880, and 1881, from the observ- 
ations of Tacchini, and serves as examples of the curves 
that have been discussed , they exhibit the change from a 
single to j double centre of activity in each hemisphere. 

Thus, in 1879, there was a prominence maximum in each 
hemisphere at latitudes ± ^o®. In the next year (18S0), 
both these maxima had retreated further away from the 
equator, namely to latitudes ±60°, while another centre of 
disturbance began to make itself apparent at latitudes ±30°. 
In the year 1881, both centres in each hemisphere were 
strongly marked and became of about the same intensity, 
their mean latitudes in each hemisphere being about ±30“ 
and ±60° 1 hese curves thus indicate that during these 

three years, the direction of motion of these centres of, 
activity tend^ polewards or away from the eduator 

By examining both senes of observations made by 
Tacchini and Ricco and Mascari, and analysing the posi- 
tions of the principal and subsidiary maxima for the whole 


regions On the Mlar surface, all of 
which are included m the two large 
zones from ±s“ to ±35® heliographic 
latitude. Further, from year to year, 
the regions of gpreateat activity undergo 
changes of positiofi whkh are periodic 
Thus at suhsfxit maxiimim there is only 
one zone Ijv each hemisphere in which 
spots are situated, the centre of this be- 
ing about 18® N. and S , while at mini- 
mum there are two zones existing 



simultaneously in each hemisphere , the 
older cycle dying out in the zone the 
centre of which was situated in low 


Fill 1 — Curvefi lUu'.irgitng the percentage freiiuciiLy of solir prominciiLeii for each 10 dc^recfi 
urhelioceiiiric laiiiudo lor ihe 1^79, iBBo and iBBi after ihe ultsers alions ol laccliini, 


latitudes, and the new One commencing ^ 

in high latitudes, its centre being about latitude ±30*^ to 
±3S‘’' 

It may be here remarked that the above results are not 
strictly, but only generally, true, because the observations 
of each solar hemisphere hove not been treated sufficiently 
in detail. If this be done by examining the behaviour of 
the frequency or areas of spots in, say, zones of 5° in widtb, 
then it will be found that sometimes there are actually 
three centres of spot activity. The reduction of sunspots 
in this manner for the whole period, since accurate measure- 
ments have ^en made, is not yet complete, but it is as 
well to draw the reader's attention to these facts. 

Fortunately, the investigator has at his disposal two 
splendid seriez of observations of prominences made in- 
dependently of each other, so that he is able to check Che 
variations indicated in one series by seeing if they are ex- 
hibited In the other. 

The observations thus discussed were made by Tacchini 
at Rome from 1873-1900, and by Ricco and Mascari at 
Catania from 1881 to 1901. Both sets of observations are 
handled in exactly Che same way, and it will be seen later 
that tho changes Indicated in each are practically identical. 
It is due to the kindness of Prof. Ricco, who forwarded some 
unpublished data concerning his prominence observations 
and deductions, that the curves are complete up to the end 
of the year 1901. 

The meClK^ of reduction adopted was to determine for 
each y<»r the percentage frequency of prominence activity 
for eve^ 10 d^rees of solar latitude north and south. A 
series pf curves was next drawn, one for each year, the 
abeeisB^ representing the latltud^ of prominences north 
and south, and the ordinates their percentage frequencyr 


period covered by the observations, the results illusiraled 
graphically in Fig. 3 were obtained 

In these figures the facts are brought together for each 
hemisphere separately The mediols of the lines (curves 
A and B) show the heliographic Jatitudes of the centres of 
prominence action ; the thickness of these lines represents 
the relative percentage frequency of prominence action. 

For Che sake of comparison, three ocher curves for each 
hemisphere are shown. The first curves (C) show the mean 
heliographic latitude of spotted area for each hemisphere ; 
these curves, as previously pointed out, are only generally 
accurate, The next curves (D) illustrate the variations of 
the percentage frequency of prominence action for each 
hemisphere taken as a whole, and are similar to those given 
previously. 

The last curves (E) show the variation of the mean daily 
area of sunspots from year Co year, also for each hemi- 
sphere. 

With this diagram the ^reader will be able at once to 
compare the variations of the changes of latitude of 
prominences as determined from the Roman and Sicilian 
observations He will also be able at a glance to correlate 
these variations with those exhibited In the other curves 
added for comparison It will therefore suffice if a sum- 
mary of the conclusions drawn be given. 

(i) Tbe centres of action of prominence activity undergo 
an apparently regular variation. 

(3) The direction of motion of these centres is from low 
to high latitudes, the reverse of that of ipoci, which travel 
from high to low lathudes. 

This Is seen directly from the curves, the prortilnencee 
beginning in about latitude lao®, and moving away from 
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Uie equator until they terminate in latitude ±^° The 
general trend of the spots is from latitude ± j5^to ±5° 

(3) At epochs of prominence minima (which are con- 
current wilh sunspot minima) these centres of action are 



these cut curves C when two 2ones of spots are in evidence, 
and intersect the curves A and B when there are only single 
zones of promlnenceB 

(4) At nearly all other tunes these centres are apparent 
in two zones, while those of the spots 
occupy only one in each hemisphere 
This deduition ih true if the curves C 
be token as representing simply the 
phenomenon generally, but it should bo 
borne in mind, as stated previou^il), that 
a new reduLhon of these spot /ones, 
which IS in hand, is necessary 

(5) The subsidiary maxima exhibited 
by the curves representing the percent- 
age frequency of prominence activity 
for each entire hemisphere are due to 
the presence of two well-developed 
centres of prominence activity in each 
hemisphere 

To make the comparison the sub- 
sidiary peaks on the curves D should 
be compared with the curves A and H, 
and m every case the former are accom- 
panied by two zones of prominences 
Before concluding this article it may 
be mentioned that other observers, and 
among them Father A. Ftfnyi, S J , 
have studied this question of promin- 
ence distribution, but their discussions 
have been restricted to only compara- 
tively short intervals of a few years , 
their results are, however, in harmon> 
with those described here 

It IS important finally to state that the 
deductions here made may be partially 
incomplete owing to the difficulty of 
determining sometimes whether a new 
centre of action has been formed or the 
position of an old one changed Further, 
account must be taken of the fact that 
the material discussed does not repre- 
sent the record of the percentage fre- 
quency of prominencei determini^ from 
observations made on the disc of the 
sun (now rendered possible by the 
Jannsen-Hale-Deslandres method), but 
one obtained from observations of the 
phenomena orLurnng only at the limb 
of the sun The close agreement be- 
tween the observations of the different 
observers shows nevertheless that this 
latter method is of great value 

William J, S Lockveh 


reitricted to one zone (about latitude ±44°) in each hemi** 
iphere, while those of , the spots otcupy two zones in each 
hemispbare. 

Since the broken vertical lines Isi Fig. a represent the 
epochs of prominence and apot niinlma, it will be seen that 
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THE STATOLITH THEORY 
OF GEOTROPISM.' 

^HE paper deals with the modern 
theory* of the mechanism by which 
plants are enabled to regulate their line 
of growth by means of the force of 
gravity When an upright flower-stalk 
IS forcibly subjected to a change of posi- 
tion, for instance by laying the flower- 
pot on its side, it responds by geotropic 
curvature, and Anally regains the 
vertical The slatolitn theory la not 
concerned with the mechanism of curva- 
Utre, but merely with the question how 
horizontality can originate a stimulus, 
in other words, how the plant perceives 
that It is no longer vertical. It is 
known that in some animals, for ex- 
ample the Crustacean Palsmon, the 
faculty of special orientation depends 
on statoliths (otoliths) which serve as 
guides by pressure on the internal 
surface of the otocyst. This theory has now been applied 

1 A paper by Mr Francis DuwlSi read at the Royal Sodeiy, Siaich ii. 
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t6 plant! ; the function of itatolitha is belieired to be P«r-J 
formed '(in Phanerogams, at least) by starch grains which | 
ore free and movable, and thus fall to the lower end of the 
cell. So long as the plant Is vertkal, the starch grains rest 
In e layer on the basal wall* of the cells If the plant is 
placed obll()uely or horizontally, the falling vtarch grains 
rapidly take up a different position, and, by pressing on 
a new region of the cell walls, can be conceiv^ to originate 
a stimulus. 

The fact that the power of being gravitationally stimu- 
lated occurs In certain definite regions (c g. the root-tip) 
suggests the eodstence of that type of phyBiologlcal machine 
which we call a sense-organ Now falling starch grains 
supply the physical conditions which are known, in the 
case of animals, to supply a sense-organ for orientation. 
Therefore, when we find in the root-tip groups of specialised 
cells provided with falling starch grains, such grains being 
absent in the parts of the root which have no power of 
geotropic perception, we have strong a priori evidence for 
the statolith theory, 

This general line of argument has been fully and con- 
vincingly developed by Haberlandt artd Nemec, who have 
also supplied direct' experimental evidence. Some of the 
latter is not quite so satisfactory Thus N^inec succeeded 
In destroying the starch in bean roots by embedding seed- 
linga In gypsum, when such roots were found incapable of 
geotropic curvature Nftmec not unnaturally put down his 
results to the loss of an Integral part of the sense-organs. 
But 1 have shown that grass seedlings, the starch of which 
has bben largely removed by exposure to high temperatures, 
not only fall to respond normally to gravitational stimulus, 
but also to the stimulus of light T^ loss of starch must be 
looked at as a symptom of generaf inability to respond to 
stimuladoh rather than as a loss of special sense-organs. 

In the autumn of 1901, feeling the unsatisfactoriness of 
the available methods of attacking the problem, I devised 
what was then a new method.* My point of view was that 
if gravitational sensitiveness is a form of contact-irritability 
(which must be the case if the pressure of the statoliths on 
the plasmlc membrane is the critical event), then it might 
be possible to Intensify the stimulus by vibration. I hoped, 
by applying vibration in a vertical plane to a horizontal 
seedling, to make the starch grains dance on the lateral 
walls, and by such repeated blows on the protoplasm to 
produce a more active geotropic response. 

The result was as I expected, the seedlings which had 
been kmt horizontal for from eight to ten minutes.* on p, 
tuning-fork vibrating In a vertical plane, showed about 
per cent more curvature than the control specimens 

In order to make sure that the tuning-fork did not act 
by merely increasing the general Irritability of the seedlings, 
the experiment was repeated with vertical specimens ex- 
posed to lateral illumination. In this case it was found 
that the curvature of the vibrated plants was only 5 per cent, 
more fhan that of the control specimens. We may therefore 
concfude that vibration increases the geotr^ic reaction, but 
does not materially affect hellotropUm This is precisely 
what might be expected on the hypothesis that geotroplsm 
is the result of tactile stimulation of the plasmic membranes 
lining the lateral cell walls by means of starch grams. So 
far as It goes, the method is therefore clearly confirmatory 
of the statolith theory. Francis Darwin. 


ENTOMOLOGY AT OXFORD? 

THE second volume of the **Hopc Reports” contains Ihe 
^ papers pabllshed by the workers in the entomological 
department or the University of Oxford during the years 1897^ 
1900, and, it is a cause for much congratulation to see this 
evidence Of the very interesting and importuit work that is 
being done under the direction of Prof Fonlton with the 
valuable collections of tracheaie arthropods possessed by the 
Upivcnity. 


^ Praciictdly th« aame method lui mnqwhile been mule 
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In the first peperp on Alins tic attraction, by Dr. Dixeyp 
there Is an imporiant contribution to the subject which seetns to 
be a favourite one with the Oxford eotOAologisti, namely, the 
evolution of the paiterns of the wings of those butteiflies that form 
Mullerian associations. The whole theory underlying the work 
of Dr. Dixey and his colleagues has, it is well known, met with 
considerable opposition from several well-known entomologiiti 
who have studied Lepidoptera in tropical countries, and It i» 
therefore a very satisfactory feature of this volume to find 
included in it a good report of the ducuaalon that look place at 
the Entomological Society In 1S97 at the conclusion of Dr. 
Dixey 's papers. 

The two papers on mimicry, by Prof. Poulton, which follow 
contain many additional facts of importance, but as they are 
not illustrated, they are raiher difficult to follow for thote who 
have not a rpecial acquaintance with the butterflies ; but Prof. 
Poulton's ini cresting communicaiion lo the Linnean Society 
entitled '‘Nalurai Selection, the Cause of Mimetic Resemblance,” 
illustrated by five plates and several figures in the text, is an 
important contribmion to knowledge which any zoologist may 
read with advantage. The volume also contains some reports 
on the experimental inquiry into the struggle for existence in 
certain commun insects, and the colour-relation between pupn 
of several species of butterflies and the surroundings of their 
larvK. 

The third volume is mainly devoted to the investigations of 
Mr Guy Marshall and Prof, Poulton on the bionomics of South 
African insects. In South Alrica entomologists have found 
several excellent examples of those forms of mimicry which are 
known as “Batesian '^and Mullerian” mimiciy respectively 
It was clearly important to test experimenially the value of ihe 
colours of these insects as a proieclion from their enemies. 
This Mr Marshall has done with results which are as interesting 
as they are remarkable. The fact that Manlidce and spiders 
exhibit unmistakable signs that certain species of Lepidoptera 
are dislasteful to them, but are unaffected by colours whether 
warning or cryptic in character, suggests that birds and other 
vertebrates are the principal enemies which have caured ihe 
evolution of the colour patterns of these insects. The experi- 
ments with living kestrels and the results of an examination of 
the contents of the crops of a large number of wild birds go a 
long way towards a proof of the importance of the colours of 
both Lepidoptera and Coleoptera as a protection from their 
avian enemiKB. These and other invescigalions of a similar 
character, excellenily illusi rated by several plates, make up a 
paper of singular interest. The opponents of tne evolution theory 
as applied lo the colours of insecis have a difficult task before 
' them when they attempt lo explain away the result! of the 
I experiments that are here recorded. 

Space does not permit us to refer more fully to the other 
papers which appear in these volumes, but enough ha^ 
been said to show that a very important work is being 
carried on In Oxford The rows and rowa of insects that the 
labours of eniomnlogisti in many countries have brought 
together in the Hope Museum are not only ticketed and 
arranged in systematic order, but they are made to yield up 
facts which, when intelligently studied, have an important 
bearing upon the current iheories of evolution But ihia is not 
all. Work that is done in a museum only, valuable as it may 
be, is of little account unless it stimulates lo, and is supple- 
mented by, experimenlal work in Ihe field. That this is what 
museum work does lead to in Oxford is one of the most pleasing 
featuies of these volumes S. J H. 


MAGNETIC WORK IN MARYLAND, U.S A. 

TN a second report on magnetic work In Mar^lancf (Mary- 
^ land Geological Survey, special publication, vol. v. 

E art 1 . pp. 23-98, the John* Hopkins Press, Baltimore, 190a), 
>r. Bauer gives the resutis of the aurvey which he com- 
menced in i8g6. In the earlier years the work waa done 
mainly under the direct auspices of the Maryland Geological 
Survey, but subsequent to May, 1699, when Df. Bauer 
took charge of the magnetic department of the U.S. Coast 
and Geodetic Survey, the Geodetic Survey contributed 
materially to it. The result, in Dr. Bauer 'a words, Is that 
*' Maryland now posseseas the most detailed magnetic eurvey 
of any country, with the exertion of HoHaad," there bavltiH 
on the average one station to each 100 equere miles. 
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The present report enumerates the position of all these 
stations, and tabulates the values of the declination, inclina- 
tion and horizontal force as observed, and as reduced to the 
common epoch January 1, 1900 The data are also embodied 
in a aeries of charts In the reduction to a common 
epoch the secular change was derived from numerous: 
absolute observations made at Linden, Montgomery 
County; whilst diurnal variations were deduced from 
the records of the Naval Observatory, Washington Un- 
fortunately, owing to the disturbing action of electric trams 
at Washington, no satisfactory data were obtainable for the 
actual years occupied by the survey, and recourse was neces- 
sary to earlier records, mainly of the three years 1889 to 1891, 
particulars of which appear in the report This, of course, 
IS open to objection, on the ground that the amplitudes of 
the diurnal inequalities of the several elements vary from 
year to year However, as both the magnetograph records 
and the held observations relate to years of relatively small 
sun-spot frequency, the objection is less serious than might 
appear at first sight 

Calculations are given of the probable errors in single 
observations with the instruments employed The results 
appear fairly satisfactory in the case of the declination and 
inclination, but less so in the case of the horizontal force 
(c/ Table 10 , p 84). Dr Hauer considers the weak point 
in the magnetometer — of the Geodetic Survey's old pattern— 
to have been the employment of wood in the deflection bar, 
and he states that the U S Survey is now procuring a 
superior typo of instrument. One point that may be also 
worth reconsidering in this connection is the employment of 
35 and 49 ems as the two distances for deflections in hori- 
zontal force observations. Large distances have the ad- 
vantage of reducing the uncertainties connected with the law 
of force between two magnets of finite size , but except in 
regions where the horizontal force is very low, distances such 
as 35 and 49 ems , with magnets of ordinary strength, imply 
small deflection angles, and the writer is inclined to think 
this may more than compensate for any theoretical advan- 
tage, especially in field work 

One of the interesting points discussed, and illustrated in 
the charts, is the existence of a considerably disturbed region 
near Gaithersburg, some twenty or thirty miles north-west of 
Washington The abnormalities here were apparently first 
disclosed by special observations made with a view to the 
selection of a site for a magnetic observatory near Washing- 
ton The fact emphasises the dangers to which random 
choice of such a site may be expos^ At the end of the 
report there is an outline of a scheme for the complete mathe- 
matical investigation of the magnetic distribution in Mary- 
land, but the working out of this and various other details 
IS postponed, pending, apparently, the elaborate survey of 
the entire United States which the U S Coast and Geodetic 
Survey has now in contemplation. C C. 


SCIENTIFIC SERIAL, 

Amencan Journal of Science ^ March — Studies of Eocene 
Mammalia in the Marsh collection, Peabody Museum, by 
J. L. Wortman. Part ii Primates — On cenc chromate, 
by P. E. Browning and C P, Flora An excess of chromic 

acid precipitates a cenc chromate of the composition 
Ce(Cr04L,aHj0 from solutions of cerium salts Although 
the sulpnates of Lanthanum, dtdymium and yttrium were 
present, these metaJs wore not present in the precipitate — 
The effects of changes of temperature on permanent mag- 
nets, by H. B> Loomis. After giving a historical risumi 
of piwious work on thi* subject, experiments are described 
showing the changes in the magnetic moment of magnets 
of different lengths, but of the same cross section, and on 
the change In distribution due to change of temperature. — 
On the chemical composition of axlmte, by W. E. Ford.^ 
Expressed as an orthosilica te, the formula is found to be 
In which the calcium may be in part re- 
placed by varydh^ amounts of Mn, Fe, Mg, and hydrogen, 
while a little Fe is isoidorphous with the Al —The electrical 
conductivity and absorption of energy in the electrodeless 
discharge, by Bergen Davis. — The geological structure of' 
New Mexican Bolson Plains, ^ C. B. KeySs.— Note cm the 
cnarJcie turtle Archelon. (i) Qn 4^ structure of the oara- 
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pare ; (a) associated fossils, by G R Wieland. — The Ionisa- 
tion of water and of phosphorus nuclei, by C Barus — On a 
method of demonstrating Newton's rings by transmitted 
light, by H. N. Davis If a number of wire rings of the 
same size be mounted in parallel planes, and dipped together 
in a soap solution, their planes being kept perpendicular to 
its surface, a senes of hlms re<^uUs through which light 
can be passed and rauglit on a sheet of paper, showing very 
beautiful colour phenomena — Note on the amphibole 
liudsonite previously called a pjro\pnp, by S. Weidman 


SOCIETIES AND ACADEMIES. 

London. 

Royal Society, March 36 — An Attempt to Estimate the 
Relative Amounts of Krypton and of Xenon in Atmospheric 
Air " By Sir William Romany, K C H , F R S 

In these experiments 191 i kilograms of gaseous air were 
passed into a llampson’s liquefier, and 113 kilograms of 
air were liquefied This liquid air was evaporated m a partial 
v.iruiim, until only about 200 lubic centimetres remained 
Tho residue, consisting largely of oxygen, and also con- 
taining argon, krypton and xenon, was deprived of oxygen 
and nitrogen by means of red-hot copper and magnesium 
lime, and the resulting mixture was frai tionated, so as to 
separate the argon, krypton, and xenon Complete separ- 
ation was not achieved, but knowing the densities and 
Volumes of the fractions of gas obtained, their relative 
.imoiints could be calculated This method does not pre- 
clude loss of the rarer gases, but that loss, especially in the 
case of xenon, must have been small , the vapour-pressure 
of krypton at the temperature of fractionation, — i9S“i being 
only 2 8 mm , and that of xenon, o 02 mm 

1 he results are leproduced in the following tabular state- 
ment — 

Percentage krypton in gaseous air, 0000014 by weight 
Percentage xrnon in gaseous air, 00000026 by weight 
Krypton equal to i part by weight in about 7 millions of 
air ; by volume, i part in 20 millions 

Xenon equal to 1 part by weight in about 40 millions of 
air , by volume, 1 part in 170 millions 

As before remarked, it is not maintained that all the 
krypton and all the xenon have been separated , it is likely, 
however, that the separation of the xenon was more perfect 
than that of the krypton. The results are merely brought 
forward as the result of a careful experiment to quanti- 
tatively isolate these gases 

As a quantity of pure krypton, sufficient (or determination 
of density, had been collected, occasion was taken to redeter- 
mine the density of that gas, with the following result, 
that the value, compared with 0 = i6, was found to be 4081 
The atomic weight oi krypton would accordingly be 
81 62 , the mean of former determinations is Hi 28 This 
is in accordance with its position in the periodic table, which 
lies between bromine, Ho, and rubidium, 85. 

" An Inquiry into the Variation of Angles observed in 
Crystals, especially of Potassium-Alum and Ammonium- 
Alum.” By Prof. H A Misre, F.R S 

The author has endeavoured to trace the changes of angle 
upon one and the same crystal during its growth by measur- 
ing It at intervals without moving it from the solution In 
which it is growing This is accomplished by means of a 
telescope-goniometer in which the crystal is observed 
through one side of a rectangular glass trough, and the 
changes m the inclination of each face are followed by 
WAtening the displacements of the image of a collimator 
■m viewed by reflection in it 

Examined in this way an octahedron of alum (ammonium 
or potassium) is found to yield not one but three images 
£r|^ each face , and closer inspection shows that the crystal 
ia isot really an octahedron, but has the form of a very flat 
triakis octahedron. 

When a growing crystal of alum is watched For several 
hours or daya, it is found that the three images yielded b^ 
an apparent octahedron face continually change their posi- 
H<m ; one set fades away and is replaced by another Mt. 

The Images do not move continuously, but tef taltumf 
indicating that the refli^cting planes are vicinal faces which 
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probably possess rational indices, and must, therefore, be 
inclined at certain definite ang-lci to the cK'tahedron /ace ; 
but the indices ate very hlffh numbers. 

In other exaerlments crystals of alum were measured 
afrer growing Tor several hours in solution kept continually 
agitated in order to eliminate the action of the concentration 
streams. Almost no effect was produced upon the angles 
of the vicinal faces, which are, therefore, not due to these 
streams. 

Every point within a crystal has at some time been a point 
on the surface, and has been subject to the conditions of 
equilibrium between crystal and solution which prevail there 
It IS believed by the author that a study of the vicinal planes 
and of (he liquid in contact with them may lead to some 
understanding of these conditions, 

Tn order to ascertain the composition of this liquid, its 
refractive Index was delermineJ by means of the same 
goniometer by the method of total internal reflection within 
the growing crystal, for alum, sodium chlorate, and sodium 
niti ate 

In each case the liquid in contact with the growing 
crystal was found to be slightly supersaturated It was 
nor found to exhibit double refraction even in the case of 
sodium nitrate. 

The author suggests that vicinal faces grow upon a crystal 
in preference to simple forms, because I he crystallising 
material descends upon the growing face m a shower whith 
IS not very dense. 


“ On a New Series of Lines in the Speclruin of Mag- 
nesium " By A Powlwr. A.R C Sr , F R A S , Assistant 
Professor of Physics, Royal College of 'science, South 
Kensington. Communicated by H L. Callendar, F R S 
The paper records the appearance of faint lines at approxi- 
mate wave-lengths 45114, 42510, 41068, and 40183 in 
the arc spectrum of magnesium when metallic poles are 
used. A mere inspection of the photographs suggests that 
these lines constitute a regular senes, associated with the 
much stronger senes described by Rydberg having wave- 
lenglhs 55287^. 470333. 435218, 4 *^ 8 *. 4058 and 
3087 08, and this view seems to be confirmed by calculation 
A formula which has been found to give good results 
for series in general, namely 

C 

H—tloi — ; TB ' 

gives Tor the two senes the equations . 


“ Rydberg *' scries, » = a6,6oi 49 - 
New^'ienes, 26,587 4 - 


107.071-17 , 

IwTl ■2304)3-1- 2 13282 I 

100.033 6 

(w-l-O 495)* + 2 38919' 


fi being the oscillation frequency in vacuo in each case 
The convergence frequency of the new senes is as nearly 
equal to that of the Rydberg senes as can be expected with 
the comparatively rough wave-lengths employed, and in 
each rase the constant m„ is of unusuel magnitude 

It IS concluded that the arc spectrum of magnesium in- 
cludes two «iubordinate senes of single lines in addition to 
the two Well-known subordinate senes of triplets No such 
rombination of senes appears to have been previously noted 
in the spectrum of a metal 


“ On the Dependenre of the Refractive Index of Gases o, 

Masrart found that the temperature coefficient of refrac 
‘ffi®,.'"**®*. “'ways exceeded the theoretical co. 

efficient given by Oladstono and Dale’s law. In the cast 

H.nnf. * 5 "®® “f Loren* 

Henolt who found a coefflcient which agrees with the 

rhr^f Pre**"* P®!*." Rives an account o| 
the author s experiments on nir, H, CO SO and NH 

Ob a“: d'*t„'T'"7‘^' w.s*’ur,S and’the ,r^r?;.r, 

M-i was about one part in 6eo 
obtained wera substun tiaJly^i 

mica^ar" Irom ihe ’ihw! 
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This paper is an investigation of the conditions which 
determine the rate of escape of negative electricity from hot 
metals at low pressures. 

The results of the experiments are explained on the cor- 
puscular theory of conduction In metois. Assuming that 
the corpuscles which strike the surface are kept in the 
metal at ordinary temperatures by a surface discontinuity 
of potential, they will esc^ when their kinetic energy 
exceeds a certain value Calculating in this way^ the 
number of corpuscles which escape per second, at tempera- 
ture 0, Is found to be 


N ^ w 


/ R0 

\2JWir/ ’ 


where n^the number of free corpuscles per c.c. of the metal, 
R = the gas constant for one corpuscle the mass of which is 
m, and ♦^sthe work done by a corpuscle in passing through 
the surface layer. 

The saturation current is equal to N multiplied by the 
charge on an ion 

The saturation current, in the case of platinum and carbon, 
and the current under a constant voltage, m the case of 
sodium, where the current could not be saturated, have been 
shown to vary with temperature according to a formula of 
type (A and b bting consianth), uvei a large range of 

values The range of current examined is 

For platinum from ro“’*“ to 10“** amperes per aq cm. 

For carbon from lo 2 amperea per sq cm. 

For sodium from lO“‘* lo 2 y 10"^ amperes total current 

The corresponding ranges of temperature for carbon and 
sodium are roughly from 1000® C to 1600“ C., and from 
100“ C to 450° C respectively. 

From the values of A, the number of free corpuscles per 
c.c. in each conductor is calculated In the case of 
platinum the number agrees with that found by Prof. 
Patterson by another method, but the values for the other 
conductors are absurdly large Reasons for the discre- 
pancy are assigned. 

The values of the discontinuity in the potential at the 
surface of the metal are obtained from those of b They 
are found to be for sodium, 2 45 volts , for platinum, 4 1 
volts ; and for carbon, 6 i volts. The values obtained lead 
to the conclusion that the work required to force a corpuscle 
out of a metal vanes, approximately at any rate, inversely 
as the cube root of the atomic volume. 

The enormous currents obtained at such very low pressures 
(as much as two amperes per sq. cin at 1/600 mm. in the 
lase of carbon) show that the leak is not produced by the 
interaction of gas and metal The results also furnish a 
complete explanation of the Edison effect. 

" On the Evolution of the Proboscidea ” By Dr. C W. 

Androwa, 


i-nemicai society, April 2 —Prof w A. Tilden. F R S , 
president, in the chair. — The following papers were read 
1 he dloxiiiies of camphorquinone and other derivatives of 
wonitrosocamphor, by Dr M O. Foratsr. The four 
possible dioximes have been prepared in a pure state, and 
theJr principal properties ascertained . from these a number 
of interesting derivatives have been obtained. ^Reversibility 
of enzyme or ferment action, by Mr A. C. Hill. In con- 
tinuation of the author’s researches on this subject attempts 
have been made to isolate the reversible products produced 
fay the action of enzymes on monosaccharides. The new 
biose fevertosQ has b^n obtained m this way by the action 
of yeast ferment upon glucose, and has been characterised! 

^ the preparation of its well<ryatallised phenylosamne. 

Discoloured rain, by Mr. E. G. Clayton. The author has. 
examined the terra-cotta coloured deposit obtained from the- 
ram which fell generally in the south of England on 
Sunday, February 22, and finds that this deposit was merely 
wind-borne dust from the i^ads and lanes of Wessex. Dr 
Mill, in the discussion which followed, stated that fifty 
sp^imens collected in various parts of Europe were now 
'lll'fu ‘*’® Geological Survey, 

M. iLTld of the ptetenef of 

im J simple than Mr. Clay, 

ton KiRReated. — The abtorpHon ipectra of nitric acid 

**"* ““"centration, by Prof. w. N. itartiAv 

ThotORraphi of the Spectra of nitric add solutions imtlcat^ 
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that In strong solutions there exists either a polymende of * 
the acid or the compound NjOjjHjO, in less conccntrntwl 
acid there probably exists a compound of the formula 
(HNO.).,H. O, whilst in more dilute solutions hydrates of 
the acid are present. — ^alts of an isomeric mercaptoid form 
of thioallophanic acid, and a new synthesis of alkyl imino- 
thiocarbamatea, by Dr A. E. DIaon. — Derivatives of 
o-ammobenzophenonc and ^-aminobonzophenone, by Dr 
CMttawAy. — Action of caustic alkalis on cinnamic acid 
dibromide and its esters, by Messrs ftudboroutfH and 
Thompaon. a-Hromocinnamic and bromoallocinnamic 
acids are produced together in this reaction, and may be 
separated by conver^iion into the respective barium sails — 
The composition of Caro's acid, by Dr T S Price. The 
author finds that on revising hi*) work on the basicity of this 
acid, using sodium hydroxide in place of barium hydroxide 
as a titrating agent, it may probably be represented by 
the formula suggested by Armstrong and Lowry 

Mlneraloglcal Society, Match 24 —Dr. Hugo MUUcr, 
F.R S., president, in the chair, — Dr A Hutchinaon de- 
scribed some remarkably interesting experiments which he 
had made on the diathermancy of antimonite A cleavage 
flake of antimonite o 29 mm thick and 20 sq mm in 
area, perfectly opaque to light, was placed between crossed 
nfcols and exposed to the radiation from a limelight The 
plate was somewhat transparent to radiant heat, and the 
amount transmitted was nieaisurod by Boys's radioniitro- 
meter. No heat was transmitted when the planes of 
symmetry of the crystal coincided with the planes of polar- 
isation of the nicols, but the maximum effect was produced 
on the radiomicromnter when the plate was turned through 
45® in Its own plane. The results so far arrived at are in 
harmony with the orthorhombic symmetry attributed to j 
antimonite — Mr J B. ftcrlvpnpr described the occurrence 
of magnetite in the Upper Hunter Sands at Hinksford, near 
Stourbridge, and of nnatuse in the Trias of the midlands 
The crystals of magnetite, measuring on an average 0067 
mm , were in cubes or oclahedra. The mode of occurrence 
and the presence of a single set of stnations parallel to the 
cube edge suggest that they are pseudomorphous after 
iron pyrites The anatase, in crystals from o 025 mm to 
006 mm , IS found more abundantly in the Keuper than in 
the Bunter The crystals show the forms -iiiij- and '(ooi|', 
and according to the predominance of either form are pyra- 
midal or tabular in habit Many of them are attached to 
leucoxene derived from ilmenitc or sphene The anatase 
has been formed in situ, after the deposition of the sand- 
stone, as a decomposition product of other titaniferous 
minerals — Prof W J LpwIp drscnbetl a large crystal of 
sartonte from the Binnenthal measunng 4 ^ki^K + An 
analysis by Mr, Jackson gave the following result , — 
Pb = 43 93, S = 25 32, As = 31 11 Prof Lewis also discussed 
Bome peculiar twinned crystals of copper-pyntes and rerussite. 
— Mr. W 13 , Gllpa contributed notes on howlite and other 
borosilicaces from the borate mines of California, One of 
these, for which the author proposes a new name, is a white 
amorphous mineral resembling in appearance pandermite ; 
the results of two closely agreeing analyses of material from 
different localities corresponded to a formula 

8CaO sB.O, 6SiO^ 6H„0 

Mr, Giles also described a tantalite from Green Bushes, W. 
Australia, which contained 85 per cent of tantalic with 
very little niobic acid — -Mr, J Allen Hew« exhibited speci- 
mens of peculiar pseudo-stalactilic growths of calcite from 
the north of England. 

SociBiy, March 25. — Prof Charles Lapworth, 
p.R.S., president, in the chair, — On a new species of 
•Solenopsls from the Pendleside Series 0/ nodder Place, 
Stonyhurst (Lancashire), by Dr Wheelton Hind.— Note on 
some Dlctyonema-llke organisms from the Pendieside Senes 
of Pendla Hill and Pooivash, by Dr. Wheelton Hind.— The 
geology of the Tintagel and Uavidstow district (norther^ 
Cornwall), by Mr. John Pftrkinaon, The country described 
mapped extends from the coast eastward towards Sc, 
Clether. In the eastern part it extends to the Brown Willy 
mass or ^anite. Except in the southern coast region, tiU 
strike IS fairly uniform ip an east-south-easterly and we8p» 
north-westerly direction, the beds Wing a northerly dip; 
but north and south of Tintogef Head the higher m^mbers^ 
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appear, greatly faulted 1 he most distinctive rocks, utilised 
as a datum for mapping, are a group of ashes and lavas 
Bluish-black slates and fine laminated quartzose beds over- 
lie and underlie this volcanic Senes The remaining rocks 
are phylLites, closely resembling those from the Ardennes 
The author divides them into four groups The highest of 
these (Tredorn Beds) overlies the uppermost division of the 
Blue-Black Slates 1 he beds underl>ing the Lower Blue- 
Black Slates (Ilallwell Cottage Beds) are banded phyllites, 
With quartzose LaminrC The underlying phyllites (Pen- 
pethy Beds and Slaughterbndge Beds) rontain no disiine- 
tive mineral Taken as a whole, the phyllites consist of a 
seriLitic and chioritir groundmass containing unonenfed 
crystals of white mica, micaceous ilnienite, h.imatite, and 
minor quantities of tourmaline and rutile 

Linnean Society, April 2 —Prof S H Vines, F R S. 
president, in the chair — The minutes of the general meet- 
ing of March 19 were read and confirmed — Mr A Gepp 
read a paper on behalf of the author, Mrs. Antony Qopp 
(Ethel .S Barton), entitled “ List of Marine Algo; collected 
at the Maldive and Laccadive Islands by Mr J Stanlev 
Gardiner ” The author stated that there appears to be no 
record of the marine Algs of these islands. The list now 
pre*ienled includes one new species, Liebmannta Laccadiv- 
arum, but the bulk of the remainder are already known 
from the Indian Ocean — Dr D T. Owynns-Vau^hAn 
gave a lantern demonstration of his paper on the compara- 
tive anatomy of the Cyatheace® and other ferns 


Paris 

Academy of SclenceB, April 6 — M All^crt Gaudry m 
the chair — Memorial notice of Sir George Gabriel Stokes, 
by M MMcart. Sir George Gabriel Stokes had been 
correspondant of the Academy of Sciences for the depart- 
ment of physics since 1879 He was nominated as a 
Foreign Associate in 1900 — On animal heat, by M A 
OlMiuwaau. A consideration of problems rais^ by a note 
of Lord Kelvin's on the regulation of temperature of warm- 
blooded animals. Jt is shown that the organism is much 
less resistant to a r.iised than to a lowered external temper- 
ature A fall of bo^ C in the external temperature has no 
effect on the temperature of the body, whereas a rise of 
60° C. soon causes the body temperature to increase several 
degrees, and death quickly follows — Note by M Lavarkn 
referring to M Chauveau's communication. It is pointed 
out that man is much more competent to withstand an in- 
crease of exterior temperature than most animals This 
IS borne out by the author's expenom e at Biskra, where 
the temperature sometimes reaches 50“ C. in the shade.- - 
On Anopheles and malaria, by M A LAveran. Mosqui- 
toes from paludal districts in all parts of the world have 
been examined by the author, and it is proved that almost 
invariably abundance of Anopheles coincides with the pre- 
valence of malaria Anopheles may be met with m healthy 
localities, as they are not in themsplves dangerous, only 
becoming so when infected from nialanal patients The 
different species of Anopheles are not equally effective in 
spreading the disease — On waves of thd first order in a 
vitreous medium, by M Duhom.— Report of the Equa- 
torial Geodesic Commission 1 he work of the commission 
in the Andes was much hiiiderc^d by the exceptional 
weather conditions At the post of Mirador, altitude 4000 
metres, observations were nearly impossible for a period 
of three months, owing to incebsant fogs and storms. — On 
the volcanic conditions of Martinique, result of the mission 
to Martinique, by M. ,A Lacrelii. — ihe fiery clouds pro- 
duced in the eruption of Munt Pel^e have been observed by 
the author, they consist of large volunua of hot gases and 
vapours, carrying great quantities of fragmentary products, 
and are the principal agent of destruction — On a remark- 
able property of several developments employed in mathe- 
matical analysis, by M. presented by M femile 

Picard —On a new transformation of curved surfaces, by 
M. C Quiohard.— On a form of the relation v i)=^o 
by M- Honors Moulin, presented by M. E, H. Amagat,— ^ 
On a new method of rendering horizontal the optical axis 
of a telescope, by M. Alphonse Bor^ot, presented by 
M. Lippmann.— On observations of atmospheric electricity 
at the summit of Mont Blanc, by M G. lo Omdot. pre- 
sented by M. Jannsen The author finds that the diu^al 
variation of potential m fine weather at the summit of Mont 
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Blanc fthows a simple OfcUlatlon, maxitnum about 3-^ P-Ri.,” 
minimum about 3 a.m, — On magnetic dJchrolim of llf^ufds, 
by M Georg'es MMlIik SoTutions of bichromate of 
potaulum la turpentine and In carbon disulphide have the 
prc»perty of absorbing’ to unequal extents the ra^s parallel 
to. and perpendicular to. the magnetic held. This result la 
exhibited by the whole extent of the spectrum — On the 
colour of mercuric iodld^ at different temperatures, by | 
M. D. Qarnwa. The author ^ has been able to keep yellow 
mercuric iodide unchanged for yeare in a vacuum. If the 
yellow crystals be cooled down from above 126° C. to about 
— IQS** C., they become almost white, while the red ci75tals 
at this temperature become orange-yellow. — On derivatives of 
plumbic acid, by M. Alb< Ooiaon. Lead tetracetate may 
be obtained by the action of chlorine on a solution of lead 
.acetate In acetic acid. — On the preparation of the crystal- 
line sulphides of zinc and cadmium, bv M. Georges Vlard. 
If the vapours of zinc or cadmium chlorides, diluted with 
carbon dioxide, be passed over the sulphides of various 
metals, e.g. SnS, crystalline ZnS or CdS is foroied.^Od^. 
the action of alkaline earth bases on salts of the pyrogalloL 
sulphonic acids, by M. Marcel Dalavw. If a solution of* 
Bb(OH), be added to one of barium, strontium, or calcium 
p^ogallol sulphonate, coloured bodies of complex constitu- 
tion are formed, — On organic heats of combustion, by M. P. 
Lwmoulti The theoretical and calculated values for the 
sixty cases given are very concordant. — On nitrated cellu- 
lose, by M. Ldo VIgnoiii The, product obtained gave 
analytical results aneeing Very well with an oxycellulose 
trinitrate. — AsBOciation of bacteria with Ascobolus. by 
Molllard. — ^Action of calcium oxalate In the nutrition of 
plants, by M. Amv. The crystals of calcium oxalate be- 
come leas numerous ai the distance from the vein of the leaf 
Increases ; they are probably a product of excretion — On the 
localisation of asculJn and of tannin in the chestnut tree, by 
M. A. Oorla- The reaction made use of to detect xsculin is 
the blood-red colour produced by the consecutive action of 
concentrated nitric acid and ammonia,— On new fossil fungi 
and algos of the coal period, by M. B Renault. — On the 
Lycopodinaces of the Trias in Lorraine, by M. P. Pllohe. — 
On nephrotoxins, by M. H, Blerrir. If the bruised kidney 
of a dog be introduced Into the blood of a rabbit, the blood 
becomei powerfully toxic, and produces strong albuminuria 
when injected into a dog Nudeo-albumms derived from 
the kidneys produced the same effects. — On the speed of 
flow of subterranean waters, by MM. E Pournlor and. 
A, Magnln. 
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. SCHOOL, GEOMETRY REFORM. •* 
Practical Exercites in Geometry. By W. D, Eggar, 
M.A. Pp. xii + 287. (London : Macmillan and Co , 
Ltd., 1903.) Price 2S. 64. 

Geometry. An Elementary Treatise on the Theory and 
Practice of Euclid. By S. O. Andrew, M.A. Pp. 
xi + 182. (London; John Murray, 1903.) Price 2.r. 
Theoretical Geometry for Beginners, By C. H. 
Allcock. Pp. ix+ 135. (London : Macmillan and 
Co., Ltd., 1903.) Price is 6d. 

Elementary Geometry. By W M. Baker, M.A., and 
A. A. Bourne, M.A. Books 1. and ii., pp. xxix+ 126; 
price If. 6d. Books i.-ilL, pp. xxix + 213; price 2f. 6d. 
Books i.-iv., pp. xxix + 272; price 35. Books i.-vii., 
pp. xxix + 474; price 45 6d. (London: George Bell 
and Sons, 1903.) 

The Elements of Geometry By R. Lachlan, Sc D., 
and W C. Fletcher, M.A. Pp. xii + 207. (London: 
Edward Arnold, n d ) Price 2s. 6d. 

Plane Geometry. Adapted to Heuristic Methods of 
Teaching. By T Petch, B.A. Pp vii+112 
(London : Edward Arnold, n.d ) Price if. 6d 
Euclid: Books v.f vt., xi. By Rupert Deakin, M A. 

Pp. 144. (London ■ W. B. Clive, 1903.) Price is. 6d. 
4 Short Introduction to Graphical Algebra. By H S. 
Hall, M.A. Pp. 49. (London . Macmillan and Co , 
Ltd., 1903.) Price if. 

T he movement having for its object the improve- 
ment of the teaching of elementary geometry is 
making rapid progress, witness the enthusiastic sup- 
port of the teachers, the adhesion of important examin- 
ing bodies, and the number of new text-books now 
appearing in rapid succession. 

In the " Practical Exercises in Geometry,” by Mr. 
W. D. Eggar, we have a contribution of remarkable 
freshness. In this valuable text-book the method pur- 
sued IS on lines indicated long ago by W. G. Spencer, 
the father of Mr. Herbert Spencer, in his ” Inventional 
Geometry,”^ a little work that should be known to all 
teachers. The principal advance on Spcncer^s geo- 
metry is in the amount of quantitative measurement 
introduced, and in the use of squared paper methods. 
^The author describes his book as ” an attempt to adapt 
*Uie experimental method to the teaching of geometry 
in schools.” He says . — 

” The main object of this method, sometimes called 
‘ heuristic, ' is to make the student think for himself, 
to give him something to do with his hands for which 
the brain must be called in as a fellow- worker. The 
plan has been tried with success in the laboratory, and 
It seems to be equally weU suited to the mathematical 
class-room. ” 

And readers of the book will agree that the author 
has very good grounds for this opinion. 

The first five chapters are devoted entirely to the 
measurements of lines, arcs and angles. The author ' 
wisely uses Only decimal scales. These are the inch 
and the centimetre scales ; in regard to the latter it is 
no apialJ advontaj^ for a youth- to be trained so as tof 
be able to think til metric unRs. The degree of 

1 PybliBhed by Wi|li>ii)» and Noi^aUh 
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accuracy aimed at will appear from the requirement 
that students are asked to measure lengths correctly 
to within the one-hundredth part of an inch. This, 
however, will prove to be rather trying for lines in 
some of the figures, in the absence of short cross lines 
defining their ends. Several methods ore suggested 
of how to measure the circumference of a circle, but 
the use of tracing paper and a pricker, perhaps the best 
of these, is overlooked. 

The student is next introduced to the use of set- 
squares, and the notions of parallel and perpendicular 
lines naturally follow. Explanations are then given 
of how areas and volumes are measured, the subject 
being illustrated by the use of squared paper, unit 
cubes, graduated flasks, weighing, &c. The quantita- 
tive work is here largely arithmetical. This free ad- 
mixture of arithmetic and drawing is, in fact, a feature 
throughout the book, and one marvels at the long un- 
natural divorce which has existed between the two in 
the past. 

Chapters xi. and xii. are devoted to some funda- 
mental constructions, such as the bisection of lines and 
^gles, and the division of lines. The student by this 
time is quite familiar with the nohon of a locus. 

So far the work has been more or less of preparation. 
The student is now led to study more particularly the 
properties of triangles, quadrilaterals, circles, pro- 
portionals and similar figures But there is no change 
in the method of treatment. By judicious directions, 
by questions and suggestions, the reader all the while 
seems to be discovering new truths for himself by draw- 
ing and measurement, and his interest is secured and 
maintained Then follows Ihe reason, given quite In- 
formally, perhaps by a mere hint, but none the less 
perfectly logical, and absolutely convincing and satis- 
factory, and the student feels that he has, or could 
have, discovered this also. 

The concluding chapters relate to mensuration rules, 
the .graphical solution of quadratic equations, the con- 
struction of scales, and graphs. 

Material is provided at the ends of some of the 
chapters for the student to exercise himself in riders, 
constructions, and numerical examples. The answers 
to the latter are collected at the end of the volume. 

The course above outlined is developed on satis- 
factory lines, and may be regarded as a first important 
instalment to the new Literature of the subject Taught 
in this manner, geometry would seem likely to become 
the most popular, as well as the most illuminating 
branch of elementary mathematics It ought to re- 
place not only EucUd, but the wretched system of 
practical plane g«ome try now in vogue In our elemen- 
tary' day schools. The course includes everything con- 
tained in ^the first six books of Euclid that a boy need 
ibiow; and he knows it^ so thoroughly that any sub- 
sequent study of Euclid or it^ equivalent will add little 
to his knowledge of geometry, whatever may be its 
other merits or dements. 

We notice that the use of the T-square is not intro- 
duced at all. This seems a pity, in view of its great 
utility and of future developments. 

While in general agreement with the author, we 
^ should like to see his course of study extended. What- 

C C 
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ever vwf be adAed^ however* should be carefully 
aeleCtod, having regard to^ modern conditions. Very 
little addltloftal matter will be taken from Euclid. We 
think the book would have been improved by a chapter 
on the solution of right-angled triangles, using the 
trigonometrical tablea given at the end of the volume, 
results obtained graphically being verified by calcula- 
tion. In subsequent work graphical and numerical 
computation would go on side by side. There dre 
calculations relating to right-angled triangles qulsa^a^ 
important as that of Euc, i, 47, and the drawing class 
seems to be the proper place m which to teach them 
to beginners. What better examples than the trigo- 
nometrical functions are to be found of ratio and pro- 
portion? Consider what a satisfaction it must be to a 
boy to find himself in possession of and familiar wiih 
this powerful modern weapon. And, moreover, the 
knowledge gained is of the utmost importance In 
connection with this part of the subject, the radian 
measure of an angle should not be neglected ; it is 
very desirable that a student should be trained so as io, 
be able to think in radians as well as in right angles 
and degrees. 

Next, a course seems very incomplete without some 
notion of projection, and how lengths and angles in 
three dimensional space are measured and represented 
Following the author’s plan, the principles of Euclid 
xi. would be inculcated along with exercises in de- 
scriptive geometry, involving quantitative measure- 
ment. This can be rendered quite interesting. 

And lastly, one of the most fruitful additions that 
could possibly be made would be to introduce the idea 
of a vector, giving the triangle or parallelogram law, 
with some of its consequences. Geometry is essentially 
a vector subject, and an early knowledge of vectors 
would have far-reaching effects. 

In the Geometry " by Mr, S O. Andrew we have 
another text-book in which exercises in drawing and 
dedudtive reasoning are carried on together, so' that 
the student acquires some practical acquaintance wM\\ 
the subject-matter. But the work is not based suffici- 
ently on accurate quantitative measurement, and the 
author seems satisfied with drawing of an inferior 
quality. We find no description of what sort of scales 
are suitable for measuring lengths. There is no in- 
formation as to the manner of using and testing 
straight edges and squares In the absence of any 
guidance to the contrary, the student is sure to use 
soft blunt pencils. There are no numerical answers 
given to any of the exercises. 

But a teacher using the book could, to some extent, 
supply these omissions, and would find the volume very 
serviceable j it is the result of practical teaching ex- 
perience. It covers substantially the same ground as 
the book previously considered, with a chapter on solid 
geometry ^d orthographic projection. Loci and 
graphs ire introduced, and trigonometrical tables arc 
given afld explained, but are made. very little use of In 
the text, 

The |ext-books . of Messrs^ Alkock, Baker and 
Bourne,/ Lachlan and Fletcher, and Fetch are alike in 
having (or. their main ob|ec| the development of a 
aystem of formal geometry on Eudjdean lines. The 
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changes they introduce with the object of improving' 
geometrical teaching are such alterations as the re- 
vision of the definitions and axioms, the rearrangement 
and regrouping of the propositions, the employment of 
arithmetic, algebra, loci, &c. Euclid’s form of reason- 
ing has in all cases been retained. Experimental geo- 
metry is not made prominent; it is brought in rather 
in connection with the examples which follow the pro- 
positions. 

As it appears to us, these books are not sufficiently 
free of the Euclidean tradition to make them suitable 
for boys at school. They are more fitted for subsequent 
study. The presentation of the substance of Euclid i. 
by Allcock is excellent, and may well replace Euclid 
when the time comes for taking up the philosophy of 
the subject. In the volumes by Messrs Baker and 
Bourne there is an introductory chapter on experi- 
mental geometry, extending over twenty pages, com- 
prised of nearly two hundred exercises, ranging 
over the whole subject up to the end of Euclid 
vi., and intended to make the student practically' 
acquainted with the ground to he subsequently covered'. 
This chapter is a valuable and extremely suggestive 
one, so far as it goes, if the material had been set out 
in greater detail, and worked in along with the de- 
ductive geometry and accorded equal importance with 
the latter, a geometry quite suitable for youths would 
have been the result As text-books of formal geometry 
these manuals by Messrs. Baker and Bourne lan be 
strongly recommended They cover the ground usually 
studied, including Euclid xi , and there are chapters on 
graphs and mensuration formulae They arc beauti- 
fully printed and arranged, and contain many practical 
exercises. 

Mr Deakin’s Euclid is written on strictly orthodox 
lines ; it contains some useful notes and exercises by the 
author. The only evidence of any influence of the re- 
form movement is at the end of Euclid vi., where an 
abstract is given of the recommendations of the com- 
mittee of the Mathematical Association of 1902. 

The little book on “ Graphical Algebra ” by Mr Hall 
is intended to accompany the well-known “ Elementary 
Algebra of Messrs, Hall and Knight It is concerned 
with graphs and squared paper work, and illustrates 
soiTip part of the service which geometry is rendering 
to algebra. Some of the examples are evidently taken 
from previous publications, though the author forget«i 
to acknowledge their source, J H 

SYSTEMATIC PETROGRAPHY, 
Quantitative Classification of Igneous Rocks Based on 
Chemical and Mineral Characters ^ with a Systanattc 
Nomenclature, By Whitman Cross. Joseph P. 
Iddings, Louis V. Pirsson, and Henry S. Washing- 
ton, with an Introductory Review of the Develop- 
ment of Systematic Petrogiraphy in the Nineteenth 
Century, by Whitman Cross. Pp. x + 386. 
(Chicago: the University of Chicago Press; 
London: Wm. Wesley and Co., 1903.) Price 8^. 
net. 

Y the very first page this book is defined aa deaUng 
with ‘‘the Science of petrojgfraphy. Petrology 
is ** the broad science or treatise of rocks"; petro- 
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graphy is '* the descriptive, systematic science, leading 
to the nomenclature of these objects." This elevation 
of systematic description to the rank of a science dis- 
arms a certain amount of criticism. The able authors, 
who confront us after a long period of careful thought 
and collaboration, take their stand here as petro- 
graphers, with all the dignity of a well marshalled 
mediaeval " battle." Right and left we may read the 
blazon on their shields ; their pages trumpet forth the 
titles by which they would be known ; they stand for 
system and for order, for a " hierarchical classifica- 
tion " (p. 3), against a hitherto careless and indifferent 
world. 

If the four champions are, for the time, not petro- 
logists, but petrographers, still more strongly do they 
stand apart from the geologists. We have usually 
regarded rocks, and the Jessons to be learned from 
them, as coming within the scope of the geologist 
Just ns the mineralogist begins with molecular aggre- 
gates, so the geologist begins with mineral aggregates, 
and from them seeks to read the history of the world 
No such agreeable considerations arc to be tolerated 
in the science of petrography Our authors, some of 
whom, at least, have long been welcomed as geologists, 
have entered the field under sober vows of self-denial. 
The object of the petrographer (p, 6j) is "to secure 
logical excellence for his system." 

We are truly grateful for Mr Cross’s term " hier- 
archical " It seems to define the situation, and to add 
zest to the devious paths of here.sy in which most of 
us at present wander We even foresee that the petro- 
logists — not the petrographers — will in the future be 
divided into two schools, those who desire a classifica- 
tion and those who would rather be without it For 
the first school, there is much salvation in the present 
treatise; it will, indeed, give them as logical a classi- 
fication as the imperfect human mind ran conveniently 
grasp As such, it has been welcomed by Mr. F. D 
Adams in the pages of .Science (February 27, 1903) 

The reader, in mere fairness, must consider the prin- 
ciples of any classification independently of its nomen- 
clature. The first proposition here made is (p 128) to 
divide igneous rocks into five " classes,” .ictording to 
the minerals which might have crystallised, under 
certain conditions, from the magma represented b\ the 
chemical analysis of the rock On the one hand we 
regard the group of minerals, quartz, felspars, 
felspathoids, zircon and corundum ; on the other the 
group pyroxenes, olivine, magnetite, hamatitc, &c., 
In fact, broadly speaking, the ferromagnesian group 
(p. 1 16). The five classes are simply established accord- 
ing to the numerical predominance of one group or the 
other. 

Each of the two mineral groups is divisible into two 
subgroups ; in the first three classes of rocks, the silica- 
ahimina group of minerals is of such importance that 
five " subclasses " may be based on the relative pro- 
portion of the two subgroups within this group in 
each particular rock. Slrnilarly, the two subgroups 
of minerals of the ferroma^^sian group are utilised 
to establish five subclasses of rocks in.side classes IW 
and V. <p. 130). H 

We may no*v pass pn to "orders.” One mineral^ 
NO. 1747. VOL. 67] 


subgroup in each subclass of rocks predominates over 
the other subgroup; on this basis we obtain orders of 
rocks, of which there are as many as nine in each of 
the first three subclasses of each of the first three 
classes (p 132) Orders, with equally strict logic, may 
be divided into " sections.” 

So far, the possible minerals have given a position 
to the rock. We may, however, consider the " general 
character of the bases in the minerals of the pre- 
ponderant group in each class," which enables us to 
assign a " rang " to the same rock, Rangs are so 
absorbing that we confess to some annoyance when we 
come on p 141 to ” grads," which look like another 
exercise in subclasses, a matter that we have already 
taken carefully to heart " Subgrads,* a further 
division, need not be discussed in the present brief 
review 

Suddenly it flashes upon us that we have all this 
time been dealing with a possible but wholly im- 
aginary object, and not with the rock which we have 
plucked, after miles of travel, from its parent mountain- 
side Let not this thought obtain the mastery; it is. 
a temptation of the evil one, whom we may call Lossen. 
or Judd, or Uosenbusch — for even the last-named 
author is now classed with the geologists. The rock, 
for hierarchical purposes, has both a body and a soul ; 
the former (p. 147) is Us ” mode,” or actual mineral 
composition; the latter is its "norm," or standard 
mineral composition, an obtained by calculation. 
Some species, of saintly character, have inodes co- 
incident with their norms, where this is not the rase, 
the difference demands investigation 

Herein clearly lies the great value of precision in 
petrography, such as our authors introduce. The 
definite statement of the facts is obviouslv of first im- 
portance, before we seek to explain the devit^tion of 
mode from norm by experimental or observational 
geology In such a statement, geological consider- 
ations are out of place , geological conditions have con- 
^ (trolled the mode, but should not influence the name 
and rank assigned to the resulting product in a system 
of pure petrography If we very properly reject geo- 
logical age as a factor in rock-classification, so it is 
equally desirable to reject such groupings as " plu- 
tonic," " dykc-rocks ” and "volcanic." Pp 149 to 
*53 of the present book go far indeed to justify the 
precision of its system 

When, however, ^^e come to part ii., on nomen- 
clature, we prefer to leave the reader to go forward bv 
himself, Every science must have its technical phrase- 
ology, and Mr, Bather justly objects* to the replace- 
ment of Rhinellus furcatu^ by " the fork-tailed Nosey "■ 
Yet those who rnuUiply tcchnital terms, and especially 
technical adjectives, forgot that even the most special- 
ised of specialists is not dealing with each term once 
a day; nor is he forced to describe a natural object as- 
if n railway-whistle had sounded which summoned 
him for ever from the scene May not scientifip 
workers take heart, and I'-ain grace, from the cultured 
descriptions of pictures in an ordinary well conducted 
catalogue'^ What are rocks but pictures, recording the 
most varied incidents in the history of the ground be> 
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naath us? The eanvaa was prepared 0I old tlme^ but | 
the design first traced upoa It has been modified again '| 
and again bv natural agents ; new pigments have been 
absorbed by k, while others have changed their nature, I 
and have often become more beautiful and permanent 
in ithe^r decay. The describer of a rock, the petro- | 
grapher, may well pause before it, and proceed to fill 
in the details with an alnriost afTectionate care. 

Is life, In facti so brief that the name assigned to 
each object must express it completely in its habit^^8 
it lived? ,0 

We have no right to raise, objections to the scheme 
of these four serious and conscientious workers, on the 
ground that it involves a considerable tax upon thp 
itiemoryt Vet ws may question the advantage of com- 
pressing ail our information into the tabloid form, end 
leaving due reader to dissect the compound in order to 
find out Its contents, Abbreviation goes far when a 
rock, already accepted as dosalane in class, that is, with 
riUca-niumina minerals predominant in its norm, is 
also found to be grano-homblende^^ermanare.^ In t)^ 
scheme proposed, there is special virtue in the ' la^ . 
syllables of such words. Yet what would be gained 
for the correct appreciation of a work of art if it were 
described as santsodehc angeloritalafCt because it con- 
tained (or might in other circumstances have con- 
tained) Samson and Delilah, and belonged to the 
Italian school of which Michael Angelo is the repr^ 
sentative? Or should we describe the House of 
Commons for 1903 as unanttn^hthert^britannare, and 
also as dochamberlan^t on account of the predominance 
of a particular constituent? 'Ms’t not possible to 
understand in another tongue? " 

Were we to comment on all the details selected as 
a basis for rock-classification, we should unduly ex- 
tend the present notice. The historic review is of great 
Interest value, and the proposal (p. 180) to revert, 
for field-puri^es, to the old loose signification of 
granite, diorite, &c., has some points in its favou^ 
Similar reasoning, however, would allow us to speik 1 
of a mineral as a fossil ; nor are the historic authorities ^ 
always correctly invoked by the reformers of petro- 
graphy. D’Aubuisson, that is to say, Haiiy, from 
whom he had the term, does not (p, 18a) use aphanite 
in the wide sense stated; for him, it is a compact 
diorite, with amphiboJe predominant over felspar. If 
we loosen the bonds of peridotlte (p. 183), we must go 
back to Cordier, and use it for a basalt or dolerite rich 
in olivine. As for felsite (p. 184), the authors can 
hardly have realised the odd mixture of materials 
associated under the name by Gerhard. It may be 
sufficient to mention labrador! te felspar and the pitch« 
stone 0.' Meissen as fclsitic rocks in thp sense of the 
inventor of the term. 

However, we conclude as we began; there are per^ 
sons who desire classification in order to promote 
accuracy , of comparison. Such accuracy must be 
welcomed by every geologist, where individual sped- 1 
mens ard concerned. Whether it is of so much service 
when, we ^nsider rock-masses a# portloias of the earth 's 

1 Mr a p, 315) hu alnady 
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crust is a question for the worker in. this or that paiv 
ticular district. At any ratOi our authors have sought 
perfection in the domain on which they set their gale. 
To all of us is the mission sent, of Sir Persalaoe, Sir 
Saifemane, Sir Dofemane, and Sir Perfemane — for we 
cannot but regard these names (p, toa) as those of 
champions seeking for a Grail. The path is lit by 
their high endeavour, even if we may not follow it to 
Uie end. Grbnvillb A. J. Colb. 


ALTERNATING Ct;j?i?EJNrr ENGINEERING. 
Die Grundgesetee def Wechselstromtechnik. By Dr. 
Gustav Benischke. Pp. 141. (Brunswick : Friedrich 
Vieweg und Sohn, 1903.) Price 3.60 marks. 

T his volume, the third issue of " Elektrotechnik 
in Einzel-Darstellungen,'* comes as rather a sur- 
prise after the first two highly spedalised parts of this 
series on lightning arrestors and the parallel running 
of alternators In order to peruse the book with profit, 
the reader must be acquainted with the fundamental 
theory of electricity and magnetism, and also with the 
general laws of electrical engineering. Ability to use 
the diFTerential and integral calculus is also necessary, 
in order to understand the mathematical reasoning 
given. 

The book is divided into six parts — Introduction, 
the simple alternating current circuit, mutual induc- 
tion, capacity phenomena, composite wave forms, and 
polyphase currents The arrangement and scope of the 
book will render it of most use to the practical elec- 
trical engineer, who, though using certain symbols 
and equations every day, yet is apt to lose sight of 
their fundamental origin, and, in ort^er to comprehend 
new problems, needs, now and then, to refresh himself 
in the theoretical basis of his work. Such a simple 
thing as the measured value of an alternating current 
is an example of what we mean. Every engineer 
knows, of course, that what he calls the current is the 
root of the mean of the squares of the instantaneous 
values of the current. Why this should be, and to prove 
the reason why, would, we think, puzzle a good many 
men who would be very much Insulted if they were told 
that they could not do so. The why and the wherelore 
of this matter is set forth in the introduction of the 
book, Part ii. deals chiefly with the application of 
Ohm’s law to the alternating current circuit, the work 
done by an alternating current and the use of vectors 
The third and largest part of the book is concerned 
mostly with the laws of the transformer. No attempt 
to treat of design is made, nor is the practical per- 
formance of any actual machines studied. The sub- 
ject is treated purely from the theoretical engineering 
point of view. 

Part iv., on capacity, is very short, and does not give 
much beyond the deduction of the formula for the 
calculation of the effective current in a circuit contain- 
ing resistance, self-induction and capacity, and also 
showing the conditions under which electrical reson- 
ance can occur. Part v. is the most usefuf’oF ffie book, 
as it serves’ as a guide to the difficult task Of deaKng 
with the irregular wave-forms given by 'alternators 
and^&ansformers. The append can bo used 
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Junction with this division of the bookp ds it contains 
a set of fonnulSi deduced from Fourier's theorem, with 
the coefficients worked out, for calculating the har- 
monics (up to the nth) of an alternating current wave- 
form. The author states that in all curves actually 
met with in practice, the 13th and higher harmonics 
can be neglected, as they arc so small. This is, how- 
ever, not true. It has been recently shown that in 
(he E.M.F. curve of the alternators of the Glasgow 
Corporation Tramways, the 13 th harmonic is one of 
the most important, and alternators may very well 
exist in which the 15th and 17th harmonics are the 
largest. 

The last division, on polyphase currents, does not do 
more than show the general star and delta relation- 
ships, and contains a chapter on the measurement of 
three-phase power. 

As stated above, the book will be mainly useful to 
practical engineers who desire to have at hand a 
volume which will help them out of mental entangle- 
ments which arise from time to time in working with 
alternating currents. The general theory (general 
differential equation) of the electric circuit is not dealt 
with at all. This being so, we of course find no 
mention of the exponential terms which vanish with 
time, and which appear in the full solution of the 
general equation. Tliese, though airily dismissed by 
many writers, are really of the utmost importance, as 
on them depends the theoretical treatment of all the 
important phenomena met with in electric switching, 
and oscillations set up by sudden changes in the 
current flowing. These exponential terms certainly 
constitute a Grundgesetz, " and as such should have 
been mentioned. The work is closed by a table of 
formuls, but that greatest sin of omission, no index, 
is committed C. C. G. 


THE FRIHCITLES OF DYEING. 

The Principles of Dyeing. By G. S. Fraps, Ph.D., of 
North Carolina College, Pp. xii-i-370: with 32 
illustrations in the text. (New York : The Mac- 
millan Co.; London: Macmillan and Co, Ltd., 
1903.) Price ys. net. 

I N the preface to this work the author states that " it 
attempts to apply to the teaching of dyeing the 
same methods of class-room work, coordinated with 
experiments in the laboratory, which have proved so 
successful in the teaching of inorganic chemistry and 
other branches of science," and Us novel feature con- 
sists in the insertion, interspersed throughout the text, 
of a series of experiments, seventy-nine in number, 
which the student is to carry out in the laboratory. 

Although no such division is made by the author, the 
book may conveniently be considered in two portions, 
chapters i. to vi. giving a general survey of the subject 
53 while the remaining sixteen chapters, 

occupying 200 pages, ^re devoted to a systematic 
amplification. 

This larger portion of the book follows the lines 
adopted in most modem text-books on dyeing, and 
little need be said in reference fo it beyond the obviouc 
remark thati even with the most careful condensation, 
it Is qpt possible, without d^ffl^Qus. genera lisa tioni, 
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to compress into 200 small pages any adequate dis- 
cussion of the various matters treated under the 
headings cotton, linen, wool, silk, bleaching, scour- 
ing, machinery, general observations, direct cotton 
colours, basic colours, acid colours, mordant colours, 
insoluble colours, mercerisation, dyeing of unions, 
theory of colour, spectrum analysis, dye testing and de- 
tection of dyes. The inevitable result of too general 
statement follows; for example, on p. 251 the follow- 
ing sentence is found : — " A dye on cloth has nearly 
the' 'same absorption-spectrum as a solution of the dye 
of corresponding strength." This is by no means the 
case, since the hue of the dyed fabric often differs con- 
siderably from that of a simple solution of the dye. 
In the same section a normal spectrum is figured, while 
the description refers to the prismatic spectrum. 

Less importance, however, should be attached to 
slight errors of statement than to the general scope of 
the work, and from this point of view the chief interest 
attaches to the preliminary chapters, to which the 
author's statement, quoted in the first paragraph, 
chiefly applies. After a short introductory chapter 
dealing with the fibres and explanatory of the 
scheme of the book, the following five sections 
are each devoted to a study of the composition 
and characteristics of one of the important groups 
of dyes, one or two members of each group 
being used as illustrative of the group. The 
Scheme is well worked out, but suflicient care has not 
been taken to prevent, what is always a pitfall to 
students, over generalisation ; and instead of giving 
the student a clear general view of dyeing phenomena, 
he will probably acquire, by a perfectly logical process, 
some very erroneous views. For example, chapter vi. 
is devoted to indigo, chrome yellow, theory of dyeing, 
and classes of fibres. Now indigo and chrome yellow 
have absolutely nothing in common, either chemically 
or in mode of application, and there is not a word of 
explanation as to the reason for coupling them to- 
gether until chapter xix. is reached, when it is seen 
ihat it is based on the fact that they both form in- 
soluble pigments on the fibre — a purely artificial and 
altogether insufficient connection. 

One would expect, in a book of this type, that the 
various theories which have been put forward U> 
account for dyeing phenomena would receive consider- 
able attention, but they are not only dismissed in a 
page and a half, but are quite incorrectly stated. 

' The experiments detailed in the text are in most 
cases well chosen, and add greatly to the value of the 
book, but a student of inquiring mind may well ask 
why cotton should be dyed with Congo-red in an alka^ 
line bath and wool in a neutral bath, and the results 
considered as comparative (Exp. 4) Exp. 12 should 
certainly be modified It is highly dangerous to tell 
a student to pour boiling concentrated sulphuric acid 
into water, even if the word " caution " is interpolated. 

This book is very wefepme as an obviously original 
attempt to teach the general principles of dyeing on 
novel lines, and most of its shortcomings are explain- 
able by the opening sentence in the preface : — " This 
book is the result of two years' instruction in dyeing." 

W, M. G. 
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AGRICULTURAL RESEARCH IN ITALY. 
Annoli dellA Regia Scuda Supefiore di Agticoliura tfi, 
PoHiei. 2nd SerieA, ' Vol:' iv. (Portici, 1903.) 

T his wbH printed volume contains a series of ten 
papers contributed by the professors of the Royal 
Agricultural College of Italy at Portici since the 
publtcation of the last report in 189S, together with a 
general review of the work of the chemical department 
since its foundation. ,, 

The papers are very varied in character; the fif;st fs 
a statistical Inquiry into the production of fruit in Ital^j 
and other civilised countries; two papers treat of a 
fungoid disease of maize and of the olive ; and of three 
papers by Prof. Casoria the chief deals with the com- 
position of various saline waters as compared with the 
rocks they traverse and the deposits of tufa, &c,, 
forrned from them. In some of the waters traces of 
arsenic and nickel are recorded) with titanic acid in 
measurable quantities. 

Rut the paper which is of most agricultural interest 
is the record drawn up by Prof. Giglioli, the director) 
of the experimental work in agricultural chermstTy! 
carried out at Portici since 1877. It includes studies 
in the life of seeds, which were shown to retain their 
vitality when immersed for years in alcohol or chloro- 
form, so that oxidation, however slow, is prevented 
and the respiratory process entirely stopped. Another 
interesting observation was the occurrence of copper in 
the bat's guano found in certain Calabrian caves, which 
led to the discovery that copper is a regular con- 
stituent and probably possesses some biological func- 
tion in some insects, from which it passes to the bodies 
of bats and other insectivorous animals Experimenls 
on the introduction of plants new to Italian agriculture 
are recorded, such as the Soja bean, the camphor laurel 
and the Smyrna fig, over the acclimatisation of which 
the United States Department of Agriculture has 
spent so 'much care. 

The^field experiments carried out at Suessola include 
trials of various manurial substances occur'fi/i^ 
naturally In Italy, such as seaweed, a phosphatic de- 
posit from Otranto, and leucite, a mineral character- 
istic of the Vesuvian and many of the older lavas of 
Italys containing at times as much as 20 per cent, of 
potash The dryness of the climate renders the action 
of merely finely ground mineral manures slow and un- 
certain, but the phosphatic deposit gave good results 
when used first for a green crop which was afterwards 
turned in, while the trials with leucitic earth show 
promise, and might give better returns if a plant were 
chosen for experiment more sensitive to potassic 
manuring than wheat is. 

Other Investigations deal with the effects of elec- 
tricity in stimulating crop production, with the action 
of manganese dioxide as a constituent of manures, and 
particulariy with the cultivation of wheat, the im- 
portant series of experiments on which have before 
been noticed in these columns The author claims 
that, as at Rothamsted, the plots at Suessola 

“ demon ^te that a large production of cereals can 
continve Indeftiiitely provided the land be well culti- 
anf irtanured. Bpt while at Rothamsted the 
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growth of wheat alone Is possible in each year, in the 
* Campania FeUce * in the same year crops of whul 
and malie forage can be raised*. Thusj by the In- 
tensity of its pimuction of grain, the fourteen years 
of experiment at Suessola are equivalent to twenty- 
eight years in England. " 

While the above list is by no means exhaustive, It will 
serve to show the activity of the experimental station 
at Portici, and the many-sided interests of its director, 
Prof. GigHoli. A. D. H. 


OUR BOOK SHELF. 

La Telegrafia sensa Ftla. By Augusto Righi and 

Bernardo Dessau. Pp. vii + 5ia; wth 359 woodcuts. 

(Bologna ; Nicola Zanichelli, 1903.) 

Prop. Righi has considerable claims to be regarded 
as the father of practical wireless telegraphy. It was 
from him that Marconi, as a student at Bologna, de- 
rived the knowledge of modern electricity which has 
enabled him to cross the gap which separates the Old 
World from the New. The benefits that the university 
and its professor have conferred on mankind by train- 
ing a Marconi suggest the question ' Should not uni- 
i^ersities be endowed with exceptional scholarships to 
assist exceptional men? The advantages of expend- 
ing lool. annually to help on students of average 
mediocrity are well known On the other hand if a 
university should produce a man with the enterprise 
of Marconi once in 100 years, the advantage to the 
community of enabling him to carry on his exoeri- 
ments with the accumulated amount of an annuity 
that had been left unawarded during the interval can- 
not be overestimated 

A work on wireless telegraphy, coming from the 
hysical department of the University of Bologna, and 
earing Prof. Righi 's name, will be read with great 
interest. The present volume is, however, rather of 
Ihe nature of a popular treatise intended for readers 
not starting with any previous knowledge about elec- 
tricity. Hence the first part, extending over about 
no pages, is taken up with a general account of the 
principles of electricity and magnetism. The second 
part deals with electromagnetic waves, the electro- 
magnetic theory of light, and coherers. In the third 
we have an account of all the different methods of 
telegraphy, from the earliest attempts at making a 
telegraphic current flow across a river by conduction, 
down to a close examination of the Marconi system and 
the various inventions which have been proposed or 
patented on parallel lines In the preparation of this 
part Ihe authors have evidently made a careful study, 
not only of the published literature of the subject, but 
also of the patent specifications both of the “ Wireless 
Telegraphy and Signal Company ” and of other in- 
ventors, the object evidently being to give an unbiased 
account of what Marconi actually discovered, and what 
he derived from other workers in the same field. The 
fourth part deals with the systems of wireless telegraphy 
and telephony depending on the use either of ordinary 
light or ultra-violet rays combined with a photo-voltaic 
receiver, In a brief appendix, M. Dessau deals with 
the recent experiments in long distance Marconi- 
graphy," and gives illustrations of the Poldhu station 
and the arrangement of the antenna on ships. This 
appendix contains several statements of interest con- 
cerning the effect of solar radiation on the transmission 
of signals, the relative merits of the coherer aqd the 
magnetic detector fthe latter being considered superior 
by Solari), and such matters. 

While the book has been specially draiyn up fot the 
general reader, there are few physicists who can read 
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ir withoi^t learning something new about ^ t^e history 
of liie series of inventions and discoveries ni^hich have 
cuhninated in Transatlantic Marconi graphy. 

Catalogue of the Collection of Palaearcitc Butterflies 
Formed ^ the late John Henry Leech. By Richard 
South, F.E.S Pp. vi + 229; portrait and two 
coloured plates. (London Printed by Order of the 
Trustees of the British Museum, 1902,) 

It is very gratifying to notice how frequently, at the 
present day, Large private rollections of objects of 
natural history, when of real importance, find their 
final resting-place in the British Museum, or in some 
other great public collection, where their treasures 
are available for ever, instead of being dispersed on the 
death of the owner, and by such dispersion alone, 
losing a large part of their scientific value, besides the 
prob^ility of a considerable porlioq being neglected, 
and sooner or later lost or destroyed 

Especially is this the case with great special collec- j 
tions, like that brought together by Mr Lccch, at 
great expense, and with untiring energy and perse- 
verance, from Lapland to Marocco and Algeria, and 
from thence to Cashmir, and from Cashniir to Japan, 
including the materials used m the prepar.Uion of his 
great work on the “ Butterflies 0/ China, Japan, and 
Corea," winch is likely long to remain the standard 
authority on the subject A great part of these collec- 
tions was formed by Mr Leech himself 111 his 
numerous entomological journey's, while others were 
procured for him by enterprising collectors like Mr 
A. E Pratt, in almost unknown and unexplored parts 
of Western China and Thibet. Besides these, Mr, 
Leech's collection includes (by purchase) the bulk of 
the collection formed by the late Mr Henry Prycr, 
himself the author of the first important separate work 
published on the butterflies of Japan, which is also 
noticeable as having been issued in two languages, 
English and Japanese. On the other hand, there arc 
comparatively few species and specimens from North 
Africa and Western Siberia. 

Mr Leech also interested himself specially in the 
variation of species, and purchased a large selection of 
varieties of European Lepidoptera from the collection of 
the late If err Mutzell, 01 Berlin, as well as from other 
sources ; and as the types of new species in Mr Leech's 
collection have already been fully illustrated m the 
works and papers published by Mr I>eech himself 
during his lifetime, the two plates which illustrate the 
present memorial volume are devoted to figures of some 
of the most interesting varieties, chiefly European 
Every specimen in the collection is rjrefully enumer- 
ated in the volume before us, the sex and exact locality 
being carefully indicated, and all types marked 

Entomologists owe a deep debt ol gratitude (o Mr 
Leech himself, to the liberality of Ins mother, and to thfe 
careful work of his friend and coadjutor, Mr South, 
in ensuring the permanent value of this unique col- 
lection. 

Bacteria in Daily Life. By Mrs. Percy Frankland 
Pp. 2 16. (London ; Longmans, Green and Co., 
1^3.) Price s*- net. 

Mrs. Frankland has compiled an interesting, instruc- 
tive, and accurate acedtiint of the modern developments 
of bacteriology. Such subjects as sewage disposal, 
the prevention of tuberculosis, micro-organisms in 
milk, air, and foods, which are of public importance, 
are^ fully dealt with, and the modern ideas regarding 
toxins and antitoxins are lirlefiy discussed. No One 
nowadays faying claim to a liberal education can dis- 
pense w]th a slight knowledge, at least, of micrOTOs 
and their actions, and fpr^ such this work will prove 
an adequate texNbook, R. T. HKWLB7T.Tf 
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LETTERS 7 0 IHE EDITOR. 

[The Editor dots not hold himself responsible for opinions 

expressed by his correspondents Nrilhrr can he undertake 

to return, or to correspond with the writers of, rejected 

manuscripts intended for this or any other part of Natube. 

No pioticf IS taken of anonymous communications,] 

A New Theory of the Tides of Terrestriel Oceans. 

In Nature of September 4, 1902 (vol ixvi pp 444-445), 
prof. G. iri. Darwin makes some Lncicisnis upon a paper 
of mine to which 1 should like lo reply 
('Upon referring to pp 537 and 624 of the paper criticised, 
It will be seen that it aims at “ rude approximations to the 
cases found In nature," and at a "partial explanation of 
the tides " In fact, it bears the title, " Manual of Tides, 
Part ivA., Outlines of 'J idal 1 hcory " If, therefore, the 
paper establishes, even in a few cases, the principal causes 
of the tides, connecting the latter with the known tidal 
forces, i( can hardly be regarded as a " failure," even though 
the approxinidlions are rather rough; for 1 bfJieve this 
object has not been heretofore attained for any ocean tide, 
although statements have elsewhere been made by our critic 
which might, perhaps, lead some people to think other- 
wise * 

Again, granting for the moment that ihe theory involved 
m l,he paper is erroneous, 1 should still say that if observed 
facts can be conveniently grouped by aid of it, a useful pur- 
pose will have been subserved In fact, the mere coliecuon 
'of tidal data which a test of any theory implies is here, as 
elsewhere, not without vaiim For mstancp, if our critic 
could have had this paper before him while preparing his 
book on tides, he would not h^ve overlooked Berghaus's 
invaluable cotidaJ chart and written " No more recent 
attempt (than Airy’s) has been made to construct such a 
map " “ 

Prof Darwin’s principal criticisms arc three in number 

(1) He sees no use for the equation of virtual work in 
ascertaining the times of high water, 

(2) lie thinks that the deflecting force of the earth's rota- 
tion cannot be generally disregarded in a first approxima- 
tion, which IS all that my paper aims at. 

(3) He does not believe that ocean basins exist the free 
periods of which are mfliciently near the tidal period to 
account for the tides. 

(1) Concerning my application of the principle of virtual 
work, Prof. Darwin is mistaken when he says " Mr. Harris 
takes the dispUcements as proportional to the actual dis- 
placements per unit time." What is really done la this — 
4he magnitude of the virtual displacement (ix, say) at any 
given point of the syslcjn is taken to be the same for any 
given time or hour, but vanes from point to point. Since 
the law of the oscilluiion of the particles is known, viz. 

It IS simply harmonic m time, and the particles throughout 
the body arc at a given instant in like or opposite phases, 
the virtual displacement at any given point may always be 
represented by the inaximum value of the actual total dis- 
placement at the point {cf rule quoted in cnticUm). In 
other words, if we choose to consider the small virtual dis- 
placement as identical with a small .ictual displacement 
corresponding to a time variation, the implied bt will not 
be constant for all hours. Hence the virtual displacements 
at different hours arc not simply proportional to the actual 
displacements Per unit time. He is evidently mistaken 
when he says, " Thus all sustaining forces vanish at the 
instant when the displacement is a maximum " Why 
shcnild they ? Surely they generally vary in magnitude and 
phase for the various parts of an extended oscillating body. 
Probably the use of the rule quoted in the criticism and 
founded upon the principle of virtual work c:an be most 
readily seen when it^is applied to a binodal canal-like area 
of uniform cross sectiocs, selecting for simplicity, say, the 
nodes as the points of application of the sustaining forces 
(cf. § 63) The process implied in the rule seems to be 
correct, and, so far as 1 see, about as simple as it could 

1 “l*heTidu,"p 177, lines 2-10, fP 160, ^nes 16-23, Bn gluh I 

ihoughc that the pnsAage referred to would be underMo^ to refer to ih« 
ideal cave there under cgiuideratlen — G. H. D ] M 

* s " Ihe TuUb," p. 1B9, hues 10-ia. [P 171, knee i^l, English edit. 
This was nn oversi^t , ■ reference to Berg haul will be Jpund in ihc (bnh- 
combii ankle on ibe ildes for the German “ Encyclopadla of Mathe- 
in(iZlca"^G H- D J t 
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Imv* been mede^ Furtheir on the crltic&fm reads, I fail 
la see any edequete oohilderatioo of the vaflabUUy of death, 
of the ebience of the dUUirbing force In the 

direction of the cannl." 'rhis ’* absence of syncbronism " , 
is precisely what the criticised equation 308 (or 311) enables 
ns to take account of. 

U seems to me that enough has been given in fig 38, 4s, 
45 i 55r nod 63 to show that the variability In depth has not 
timn permanently lost eight of, and also enough to convince 
one tnat ** areas ” as nearly uniform In depth as are manjp 
portions of the ocean can, as a Arat approximation, ki 
Created as bodies having strictly uniform depths. 

> (a) Of course there are Instances Where the deflectirig 
fom dha to the earth’s rotation becomes important ; fon 
itinmpfcL most moderately narrow arms of the sea in which 
Che carMpit is swift — such as the English Channel^ Irish 
Channel, ml Gulf of Georgia. Hut if In any of these a 
large atationary wave actually exists, it is hard to see how 
the times of its high and low waters near the loops can be 
eariouriy affected by this force, and these are the only 
times which chapters vi. and vii. undertake to determine. 
Near the nodes, when the current is swift, the deflecting 
force may, in a canal the width of which is but a moderately 
small fraction of a half wave-length, cauee high water at 
one end of the nodal line, and at the same time low water 
at the other. This Is true because the narrowness of the 
body permits its transverse slope to respond at once to tha 
transverse forces. A progressive wave can be so superposed, 
as to diminish or even destroy the range at one end of the 
nodal line while increasing the range at the other end. 1 

Conridaring now a broader " area," with one or both of 
Its lateral boundaries wanting, it is hard to see how the 
transverse motion occaslohed by the earth's rotation can 
seriously interfere With the character of the stationary 
wave, and especially the time of elongation of the particles ( 
for Its egecC cannot accumulate and so tend to produce a 1 
traniverae staElonary oscillation. If, on the other hand, 
a square or rectangular " area about half a wave-length 
wide have solid lateral boundaries, it would seem that the 
deflecting force might, except In the equatorial regions, 
so alter the mode of oscillation ttiat it could not be ignored 
even in the first approximation. So far as I know, there 
la no near approach to this case in any of the " areas.*' 
which probably exist (see Fig. 23 of my paper). 

Hence, while it Is true that the free oscillations in a 
totaling rectangular sheet of water is an unsolved problem, 
we see that the critic’s remark, " It seems to follow that 
cither Lord'^abrln or Mr. Harris is wrong," if in any sense 
true, reany hal very little to do with the case. In a word, 
taking pa oaclllating body as a whole. It seems to me thffh 
the oodUaiioa, kn accordance with a simple mode, can- 
generally be rqgjuded as the fundamental and Important 
mlng, SLikd the Aect of the earth's rotation a, modifying or 
Induct phenomenon. 

(3) Now in regard to the improbability ” that any large 
portion of our curiously shaped oceans should possess even 
approximately the critical free period," several things can 
be said. In the first place, we are not restricted to ringle 
.half wave-lengths; the rectangular "areas" may run in 
any direction ; the " areas " may be approximately trape- 
eoidal, triangular, or of other forms, their free period may 
differ perhaps 10 per cent, or more from the period of the 
forces, and still have their tides greatly augmented by their 
approach to critical lengths. There ore, indeed, portions of 
the ocean which cannot be covered hy any areas the periods 
of which would be satisfactory, and in which it would be 
possible for the tidal forces to Incite a considerable tide. 
Upon referritig to the map, Fig. ai, it will be seen that one 
Such region exists west of Australia, another south of New 
Zealand, aniDther east of southern South America, ths) 
Arctic OceaA constitutes another. Upon referring to the 
map of the diurnal tides, Fig. a^, it wiU be seen that the 
South Ad antic, the South Pacific, end all of the Arctic 
Ocean are kiOt regions where we can reaadhably expect to 
find large dIprnaJ tides. , ^ 

Referring Igain to Fig. 33, and noting that the ocean is 
^ the most part actually parceled out Into areas of consider- 
aWe width m free perloda of which can barely differ greatly 
from* twelve "^lunar houra, And are! moreover, ao situated 
^ that' the forces do not approximately desitroy one another, 
aa can be seen hy applying the rule quoted In the criticism, 

* JIO. 1747. VOL. 67] 


it may, per^uM be justifiable to aak hew It happens «ha| 
the dmes mgh and low water at the loops, as deter- 
mined by this rule, do approximately agree wldi obeerved 
dnwa, iwnlesi there is some conaideraDLe truth in tl^s 
" pvtlal explanation of the tides." 

Recently 1 have been working out in coniidarable detail 
the tides in the equatorial belt of the Indian Ocean, where 
it la fair to assume that the effect of the deflecting force 
must be smalU The work goes to show that the theory set 
forth in the criticised pamr is substantially correct. I 
therefore venture to refer Prof. Darwin to this ditcusaioni 
which will appear in the March number of the Monthly 
Wtathtr RevSenf, 

To avoid needless misunderstanding. It may be added here 
that I am well aware of the incompleteness of the treatment 
given in my paper. For instance, mathematicians have noi 
up to this time been able to treat the simple problem of a 
rectangular " area " the rigid boundary of which consists of 
only two opposing end walTs, although much has been done 
upon analogous problems relating to the open organ pipe. 
Even an approximate absolute value of the range of tide 
(excepting in small deep bodies) has not been attempted in 
this paper, because Its determination would Involve the 
numerical value of frictional resistance, which can be kept 
in abeyance when we seek only the times of tides in systems 
which have as free periods very nearly the tidal period. 
Many deductiona and refinements were purposely omitted 
from my paper — the chief aim being simplicity. I hope 
eventually to be able to consider more fully matters like 
these In connection with detailed studies of the tides in 
various seas. R. A Harris, 

Washington, D.C., March 28. 


m 

March Duet from the SoufHAre. 

Sir W. Thibblton-Dvbr has kindly forwarded to me a 
paclut of volcanic dust sent to him by Dr. D. Morris, which 
fell In Barbados last month after an eruption of the 
SoufrlAre of St Vincent, a brief description of which may 
be of interest. The sample, Dr. Morris states, was col- 
lected at Chelston, Bridgetown, on sheets laid out upon 
the lawn, the material being brought in and weighed every 
hour, and the fall continuing from 11 a.m. to 5 p.m on 
the day oF the eruption. It Is free from all extraneous 
matter, and may be regarded typical of the ash which 
fell on Barbados. The weight of'fhis is estimated at about 
6000 pounds (avoir,) per acre At an average rate of three 
tons per acre, this would be equivalent tp Wbout 300,000 
tons for the whole Island. 

The dupt Is of a dull dark brown colour, showing on dose 
examination a minute speckling with a lighter tint. ' If 
poured on a piece of white paper and remov^ in the same 
way, a distinct warm-brown tint remains, produced by the 
very finest part of the powder, which is not easily removed 
In Dr. Flett’s excellent account of the dust which fell in 
Barbados after the eruption of May 7 {Quart. Jour. Geol. 
5 oc., Ivili., 1903, p. 368), It is statM that this was at first 
brown, then slightly redder, and at last a whitish-grey im- 
palpable powder. A bulk sample of that fall is distinctly 
gr^er tbaxi the recent one, and a small one of the fall of 
181a, in my posseulon, is a rather pale grey with a slight 
brown tinge The new sample under the microscrae differs 
only In detail from that described by Dr. Flett. The frag- 
ments, as a rule, do not exceed o-oi inch, add are thus very 
slightly smaller than some in the May ei*uption ; from o-o6 
to 008 is a rather common size, and there Is a fair amount 
of exceedingly minute dust. The principal minerals are the 
same, pla^oclastic felspar, hypersthene, and a green 
auglte, but In the first steam cavities are now more 
abundant than glass enclosures, and 1 think brown glass 
is more often adherent, Mit to make certain of this 
point requires a fuflef examination tban I can give for the 
next few days. T G. Bovnev 

The Lyrid MeteorR. 

- Thb Lyrid mateors excite an Interest that might be re- 
garded as quite diaproportlonate to their numerical impor^- 
aneq. They, are a va^ rare shower, and even when con^ 
^tdered by experienced observers as uhusuaily pbundant, they 
seldom appear at a higher rate than about twenty ^ hour. 
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n^rinj tbe-pact century the Lyrlds have been subjected to 
pretty close observation. 'The star shower seen in America 
oft^todnOrhing oi Atoril ao, iSosHust loo years ago-^ieema 
td have far excelled tn lirilUancy tts tyrid successors, thou^ 
» (Usfday witnessed, it Is eupposed, In i860 m the equatorial 
regions of Africa is describe as having rivalled in splendour 
the November meteor-shower of 1666. Shooting stars were 
seen in unusual numbers in America on April ao, 1838, and 
Prof, Forshey observed a Lyrld display in Louisiana on the 
night of April 18, 1841, when he counted sixty meteors in 2^ 
hours, whi^ gives a mean rate of twenty-four per hour for 
one observer. On the morning of April a 1 , 1863, these meteors 
wen reckoned by an English observer as appearing at the 
rate of forty per hour. On the night of April 18, 1876, a party 
of American students casually noticed that shooting stars 
were unusually numerous during the hours lo to is. Lyrid 
meteors were also conspicuous on the night of April so, 
1B74. Mr. Denning has recorded important appearances of 
Lynd meteors in i^a and 1884, especially In the latter year 
on the night of April 19 The same observer has also stated 
that the Lyrid radiant was unusually active in 1893 and 
1901, in the former on the nights of April 20 and 21, and in 
the latter on that of April 21. The foregoing are the most 
Important displays on record since April 20, 1803. Periods 
of somewhat different lengths have been proposed with 
respect to the Lyrid showers, but the true period seems to 
be one which overlaps, and consists of nineteen years. 
Thus, from 1803 to i860, we have exactly three periods of 
nineteen years, and from 1803 to 1841, two periods of thd 
same length Again, thirty-eight years, or twice nineteen 
years, separate the showers of 1836 and 1876 The nineteen- 
year period also connects the displays of 1863 and 1882, of 
1874 and 1S93, and of 1882 and 1901 This nineteen-year 
cycle Is specially interesting, ns it is completed at the Lynd 
epoch of the present year, reckoning from the somewhat 
important display of April 19, 1884. A calculation made 
by the writer Indicates that the maximum in 1903 is on 
April 19, xoh 30m. G.M T The Lynd radiant ought there- 
fore to be found active m the early part of the night of April 
19, probably from the hours 9 to 12. There is no prospect 
of Lyrids being numerous on the nights of April 20 and 21. 

John R Henry 


Unlike the August Perseids, the Lynd meteor-stream,' 
like those of the Quadrantids, Orionids and Geminids in 
January, October and December, seldom exhibits an 
abundant shooting-star display, more nearly resembling in 
that respect the Leonid and Bielid meteor-systems thdn the 
stream of August Perseids, its materials appearing to be 
still collected In one or more dense clusters in its orbit. Its 
brightest as well as Its ordinary apparitions are also, like 
those of the Leonids, of remarkably short duration, so as to- 
very liable to escape observation unless splendid enough 
to arrest attention at some observing station on the globe. 
The great shower seen in America on the morning of April 
20, 1803, only lasted in full splendour for two hours, from 
ih. to 3b. a-m. ] and a rather sensational abundance of the 
Lyrjds on the morning of April 21, 1863, was entirely con- 
fined to the night of April so, when 11 meteors, chiefly 
Lyrids, were seen at Hawkhurst in 45m., and 7 bright and 
several smaller ones were observed in 30m. at Weston-super- 
mare, between iih. and lah., and in a quarter of an hour 
after I5h , at Hawkhurst, 11 shooting-star tracks were 
noted, the meteors falling too rapidly then la all directions 
to be all recorded ; the radiant point obtained from that 
night's tracks, and from a few Lyrids mapped on April 19 
(93 Lyrid paths together, some of which may perhaps reall> 
have diverged from other centres), was at a77|®+34k®, close 
to the posiRon which was first obtained of it near a Lyrs," 
by Prof- E. C. Herrick, in America, 24 years earlier, on 
the morning of April 19, 1B39. On the preceding night, o( 
April 19, tM hourly rate wf meteors from loh. to iih. was 
only ordioary, and on the night of April 22, not a single 
meCepr was seen Jn an hour by either of two observers who 
watched the dear sky simultaneously from iih 15m to 
ish. 15m. In London and a| Hawkhurst for hoped-for 
accordances. 

Records ^ bright Lyrid showl^rs are therefore of peculiar 
imereat, as'lhey may not Improbably represent clusterS|Of 
metear^ust along the Lyrid Streapi, like some wldch appw 
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to have been noted in the stream of Leonids^ on the morn- 
ings of November 15 and 14, in lUvi and 1872, on November 
13, 1879, and on the morning of November 14, 1888, whers 
in a watch of 2^h. until daybreak, at Bristol, Mr. Denning 
noted the appearance of 17 Leonids, although such strong 
recurrences of the shower are only rarely seen in the Interval 
of some thirty years between the maximum Leonid displays. 
But the comet 1861, 1 , of which the Lyrid shooting-stars 
are supposiMl to be the streaming wake of pulverised 
materials, is one of those which it was pointed out by Prof. 
G. Forbes in his important paper in the Observatory ^ 1BS8, 
on the probable existence of an uUra-Neptunian planet, may 
presumably have been captured by such a planet, and would 
thus be moving now with long periodic time in a very long 
dHptic orbit ; and this would seem to be a rather serious 
abjection to the short period of 19 years assigned in Mr. 
Henry’s letter to the meteor, unless it should be really true, 
which seems hardly probable, that the meteors and the wake 
of dust-materials of the comet are only accidentally In ex- 
tremely near agreement in their radiant points, and may 
yet not be actually associated together with each other In 
a common orbit. 

In its two Ust returns in 1901 and 1902, the Lyrid shower 
was very distinctly observed to attain its greatest bright- 
ness on the night of April 21, and as this retardation of a 
day from its usual date of April 20 accords like the present 
similar retardation of the January, August, October and 
December showers with the postponement of all annual 
astronomical events by one day, sinre February, 1900, from 
the omission at the end of that month of the usual four- 
yearly leap-year day, attention should certainly, hi the 
reasonable expectation of its fixity, be directed again to the 
night of April 21, in the approachmg Lyrid period, as well 
as to that of April 19, which the very interestingly detailed 
evidence presented in Mr John R Henry’s letter shows 
also to be one on which an unusually bright display of the 
April L>rids may perhaps be expected 

A S. Hbrschbl 

Observatory House, Slough, April 15. 


Mendel'a Principles of Heredity in Mice, 

1 APPRECIATE Prof. Weldon's reluctance to defend hiB 
position in a short letter, and 1 look forward with peculiar 
interest to the number of Biometrika where I gather this 
task will be undertaken. 

Though deferring a reply on the simple matter of the 
eye-colour in the Oxford mice, Prof. Weldon finds space 
to ask an “ explanation ” of two overflying complexities. 
Tp debate these finer points with one who doubts the Men- 
delian nature of the phenomena taken as a whole is like 
(flscussing the perturbations of Uranus with a philosopher 
1^66 denies that the planets have orbits Still, at the risk 
of diverbng attention from the main issue, 1 will suggest 
how these complications may be regarded — scarcely “ ex- 
plained ” 

(i) The ” lilac ” mice Illustrate that resolution, and 
partial disintegration, of characters commonly 
when a compound colour is crossed with an albino The 
statistical value of the ’'lilacs” and their place in the colour- 
system can only be determined by further breeding. The 
appearance of ” lilacs ” or analogous types is what we 
expect, though their absence in the offspring of hybrids X 
albinos constitutes a certain problem, This and other 
genuine difficulties call for careful statement and analysis. 

(a) The diversity of coats In the first crosses points to 
heterogeneity among the gametes of one or both ” pure " 
races. The nature of that heterogeneity is the question. 
Each race may'lreed true to colour, but the cross-bred off- 
spring of the two is not necessarily uniform. The pig- 
ment excreted by heterozygotes may, as I could easlTy 
demonstrate, depend on factors (probably de terminably 
other than the visible, colours of the parents, and having an 
independent distribution amongst their gametes. Also, 
while we are comprehensively assured that the coloured race 
was cure, the precise, if as yet uncontrolled, testimony of 
the records that certain Individuals were not, seems to have 

* From a iftbic of prfncIpAl obiarvauou of rha Laomdi fhun 1870 to 
1896, ID a pr rtion of Mr W, F DormifiB’s admiimble reviw|» of lh« whala 
hiaiory of ' The Great Maieoric Shower of November" , th« Odrmuitrjr, 
vol. XH p. aoi, May, 1B97. 









been ov^r^oeicetf. More ' elaborate hypotlieseB tauy be 
jieeM* but oot uotil rba^Atn^er have been dllproved. 

Urotitcheeter. Cambridge, Xpril lo. W. Bateson. 

P^. — A revieiver deolaree (NATifRB, April 9) that the data 
3 n this case are by no means easy of Interpretation," on 
what hypothesis 1 kno^'not; and that "much of the 
evidence Is pfitnA facU in favour of 'ancestral inheritance." 
It is ^arcely too much to state that in each set of matings 
the distribution (i) of pink and dark^eyed, (a) of coloured 
apd albino coats, (3) of " Waltzers " and non-waltzers, Is 
in punctilious agreement with Mendelian prediction. The 
variety of colour in the first cross 1 have deaU with KnoWi^ 
ing something of the recent history of fancy mice, two kinds 
of grey in this generation cause me no surprise, fn the 
ivhole evidence 1 can find only three real difficulties, all 
surely of mmor importance One is named In my letter 
The second is the occurrence of three dark-eyed 
yeltows in the offspring of first crosses. The third is 
the scarcity of yellows in the offspring of hybrids x albinos, 
ff the individuality of the parents were declared, two, 
perhaps all, of these points could be cleared up. 1 am nor i 
acoualnted with any other conception of heredity which 
elucidates any part of Che facts. 



OD szlfi, illuilrailfig pre- 
cett^ion Bpd nutsnon 


Eai^eriment 10 illuiirate Prercaalon and Nutation. 
T11& following account of a simple experiment may be of 
interest to some of the readers of Nature llie common 
peg-top and tee-totum are commonly referred to as 
A good example of the phenomenon of precession I do 'noc 
think rhat it fs generally known that the motion of nutatldn 
can be beautifully shown by the same simple means-. ^ S?lP 
John Hersche] says in his " Outlines of Astronomy ” that 
the motion pf precession can be shown by " that amusing 
toy, the te-to-tum, which, when delicately executed and 
nicely balanced, becomes an elegant philosophical instru- 
ment " If, however, the tee« 
totum is not perfectly briianced 
we have realised the conditions 
for showing nutation also 
ff the earth were perfectly 
homogeneous and undisturbed 
bv any outside irregularity, 
there would be no nutation. 
In the same way a lee-totum 
will not exhibit the motion 
of nutation if it be pcrfectl} 
balanced. When, however, 
one side is made heavier than 
the other we obtain the 

r.c . - T,«. m«l. b, . 7*’* ■ 

balancflU waich « hfci apianlfif niflgnilude of the nutRtjO^^ 
increases with the ! 

weight. A senes of experi- ‘ 
nients was made by spmnlhg 
a small clock wheel on its axis. The best way to see the 
result Is to spin the wheel on a white plate which has been 
smoked The trace thus obtained may be studied perfectly 
In order to get a permanent record, the wheel was made 
to spin on a piece of clear glass which had been slightly 

smoked. The record thus obtained may bo used as an 

ordinary negative, and prints obtained on sensitive paper 
I'n the ordinary way. With a little care very beautiful ondr 
instructive results may be obtained The little apparatus 
may also be projected on the screen, and the actual form- 
ation of the curve exhibited H. V Gill 

Clongoweswood College, Sallins, Co. Kildare. 

DJatribuiion of Pitbephora. 

N October last, 1 found an old-established paddy-firid near 
Tanabe, the bottom of Which, to the extent or several tens df 
feet every w^, was luxuriantly grown with the Pitkophofu 
O^dagoma^ Wittrock, var. rdUcRerioidsi, Wolle, with rest* 
Ing spores pet incompletely formed The locality is some 
sixty milea ibuth of Wakayama Shi, where I had gathered 
the^ same wHh full spores, October, 1901 (sed Nature. voJ. 
Ixvi, pp. ayj, ^9^). The occurrences, of ^he alga in such 
dlMsnt placft seerti to prove chat U is indigenous to Japan. 
The Florida! spe^meiia 1 collected Jn iSop-^a Were with 
aperes mature In the months of jund and July. 

. - kuMA^V MiNAKATA. 

Nachlf, Kfl, Japan, March 10. 
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F^DtGXESS: 

trouble of comptlln! pedS^ees and Uieijr .un- 
a manageable eiae led me tQ %viBe a method of 
recording relationships in a form suitable to my 
particular wants. As it promises to answer exceed* 
ingly well, and to be or more extended utility, I 
venture to publish it, 

The system of relationships between those who live 
or have lived in a long-established community is wide 
in extent, of indefinite depth, and interlaced in al| 
directions. The problem is How to arrange its records 
so that when any individual is selected as a point of 
-departure, it shall be easy to trace his relationships in 
every direction, whether ascending, descending, or 
collateral, so far as materials exist. The represent- 
ation of such a system is wholly beyond the powers 
of a chart, but its object can be attained by breaking 
it up into what will be called " Family Groups," each 
of w’hich slightly overlaps those with which it is imme- 
diately connected. A family group, in the sense used 
here, consists of (i) a parental couple, (2) all their sons 
and daughters, (j) the wives and husbands of them. 
Their n.^mes are supposed to be written on one page 
of a register, and the group, as a whole, to be defined 
by the No of that page The group is also defined 
^and Indexed under the joined surnames of the parental 
louple 1 subjoin three specimen groups, but in a 
much abbreviated form for the sake of compactness, 

Family G reaps > 


John Gore. 

1 )6 Frl. 

3 * 

101 

Amy Myers 

\ 24 Mar 

43 


Fred Gore 

101 

Mary Drew 

144 

205 

George Gore 

fOI 

J^ne Boyle 


ail 

Ellen Goie 

101 

John Piem 

105 

357 

Su«Bn Gore 

101 

(/tttfiar. 



Steph Gore 

lOI 

( 7 nmar. 

— 

— 

Fanny Gore 

JOI 

Harry Pitt 

163 

223 


George Drew. 

1 •4j«n- 

S' 

144 

EUe. Prf 4 icn. 

j 3 April. 

62 


Harry Diew 

144 

Rose Spry 

laj 


Mary Drew 

144 

I. Fred Gnre 

lOL 

328 

•1 »* 

144 

2. George LeKis 

165 

340 

Fred. Gore 

1 26 Nov 

lOI 

205 

Mary Drew. 

4 Ou. 

' 

144 


Frank Gore . , . 

805 

Aone Fdx 

218 

340 

Amy Gwe 

fl 05 

James Muss 

165 

344 

Anne CVtiTQ 

205 

Urfmar 

— 

— 

Alexw Gtiie , 

S05 

Eva Sully 

341 

370 

Ro&e Gore 

20$ 

Sieph. licll 

270 

3 M 


only half a line being allotted to each indivlduak^ In 
reality, a short paragraph of fuU-length linee would 
be used, to admu of the entry of long names, and of 
such details as are commonly inserted in p^igrees. 
Taking group 205 as our subject for explanaciofii 
it will be observed that each of the five n^embers of 
the fraternity— Frank, Amy, Aniie, Alex^ijand Rose 
^^bear die sam^ register No. pf ao^, which deOnps 
tbdt group^ Thje jn^tiScation for indexing them in 
the same ^oup lies in the sotHdarity of each fraternity, 
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all its members having' the same parents, grandparents, 
uncles and aunts, a^ every other ascending or col- 
lateral relatlonahib. It is not strictly so as regards 
deaceitt, because tne children of each brother or sister 
are nephews or nieces to all the others, but this material 
exception lead^ practically to no confusion. A frater- 
nity is, therefore, treated as a compound unit, the in- 
dividuals. who form it being distinguished by their 
several names. Thus Rose Gore, 205, serves as a 
complete definition of her. The husbands and wives of 
the fraternity 205 belong severally to fraternities of their 
own, the numbers of which arc attached to their names ; 
thus the husband of Rose Gore, 205. is Stephen Bell, 
270 Her father, Fred Gore, belongs to group loi, 
and her mother, Mary Drew, to group 144. Both of 
these latter groups arc printed here. Each parental 
couple heads a new group; thus, Fred. Gore, loi, and 
Mary Drew, 144, combine to form the head of the 
new group 205 Similarly, Rose Gore, 205, and 
Stephen Bell, 270, form that of the new group 315 
It must be clearly understood that there is no relation 
betw^een these numbers as such, they indicate no more 
than the No of the page on which the new group 
happens to be entered. Every individual who is married 
and has children is entered in at least three different 
family groups, (i) that of his own fraternity, (2) in 
that of his wife, (3) in that in which he appears as 
one of the parental couple. If he marries a second 
time and has children, his name will appear as a parent 
in a fourth group, thus Mary Drew, 144, is entered as 
mother in each of the two groups 328 and 340. It will 
be noticed that the day and month of birth is added 
to the name of each parent This is a useful distinc- 
tion in some Welsh and Scotch pedigrees where the 
same names repeatedly occur It is a distinction of 
great efficacy, as the chance against a namesake 
having the same birthday is about 365 to i If so, 
the chance against a namesake couple having the same 
birthdays as the couple in question would be 365x365, 
or upwards of 130,000, to i. 

Employment of the Tables — Let us Follow out the 
relationships of Frank Gore, 205, as far as these three 
tables permit. His father, as we know, is Fred Gore, 
iQi Referring to loi, wc see that his paternal grand- 
father and grandmother are John Gore, 31, and Amy 
Myers, 43, respectively, so we should have to refer to 
the family groups 31 and 43, which are not given here, 
to know more about them and their ow’n near relations. 
We see that Frank Gore, 205, has two paternal uncles, 
George and Stephen; George married Jane Boyle, 136, 
and has the children described in 211, Stephen is un- 
married, Frank has also three paternal aunts, Ellen, 
Susan and Fanny; the second unmarried, Ellen 
married to John Piers, who has children in 237, and 
- Fanny married to Harry Pitt, 163, who has children 
^n 223. Jane Boyle's immediate relations are to be 
found in 136, those of John Piers in 237, and those of 
Harry Pitt in 163 The fraternities 21 1, 237 and 223 
exhaust the list of Frank Gore’s first cousins on the 
paternal side. The group 144 enables an equally com- 
plete analysis to be made on the maternal side. We 
can proce^ in this way step by step as far as material 
exists. In terms rriiiges create no difficulty. The ex- 
treme confusion that arises from the ambiguous words 
of gncle, aunt, cousin, &c,, is wholly eliminated bv 
this method of working, also that which is due to halt- 
blood relationships. 

It shpuM be remarked that information is usually to 
be obtained with ease concerning any particular fatnrly 
apTDup, because a knowledge of its details is shared 
by many pefsons. The father and the mother ea^ 
know, of courgep the itames of their own children, and 
of t^ose to 'whom they are tnarried, in all but very ex-^^ 
ceptionel cesea. Similarly eadi brother sister 
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knows the full Christian name of his father and 
mother, and the mother’s maiden name also, as well 
> as the names and order of birth of his or her own 
brothers and sisters. This same knowledge is usually 
shared by the brothers- and sisters-in-law 

This method of fraternal unities and of family groups 
may be applicable to experiments in breeding animals 
and plants, but with modification of detail appropriate 
to each case Where the breeding season is brief, the 
birthday would be of small distinctive value, even when 
thp year of birth is added to it Francis Galion 

‘ ' — — - _ 

" ‘ ST A NDA R DISA TION. ^ 

T he first two publications referred to below arc the 
first direct outcome of the work of the Engineer- 
ing Standards Committee; the third is very intimately 
connected with that work. 

The committee was appointed nearly two years ago, 
and owes its origin to the councils of the five great 
technical engineering societies acting on the sugges- 
tion of the council of the Institution of Mechanical 
Engineers 

Its existence is a symptom of the times, an indication 
of'lhe fact that English engineers have grasped the 
importance of scientific cooperation and the necessity 
.fpr^organisalion on a scientific basis 

The mam committee consists of fourteen representa- 
tives of the five societies, leaders in the various en- 
gineering industries which they represent, and these 
have called to their assistance seven or eight sectional 
committees and a number of subcommittees to advise 
on special points Kepresentative.s of the technical 
Government departments serve on many of these, and 
the movement nas the support of the leading manu- 
facturers I'he work has grown and is growing ; in^ 
vestlgations of various kinds arc needed to elucidate 
doubtful points before the comimttpes can final\y re- 
port, some of these arc in progress at present at the 
National Physical Laboratory and elsewhere,, and 
many men are working in a manner unknown before 
to strengthen English industry and to enable it to 
compete on favourable terms with foreign rivals. 

Some months since it was announced that the com- 
mittee dciiiing with steel structures was prepared to 
redui^b considerably the number of sections to be 
oiled as a regular thing and stocked by the manu- 
acturers, and the list it has proposed has just 
been issued The committee is to be congratulated 
On its work In all cases there has been great re- 
duction and simplification, a result which will lessen 
the cost of production by reducing the number of rolls 
required, and will quicken the rate of Supply by per- 
mitting stocks to be kept on hand Thus it appeared 
that some forty-nine or fifty sizes of beams were in 
ejommon use; these have been reduced to thirty; while 
for channels, in place of sixty-threc, there arc to be 
twenty-seven sizes rolled 

The recommendations as to rails have not yet been 
finally issued; at present there are seventy-three 
different sizes of^ tramway rails rolled; it is hoped to 
reduce these to five, 

Messrs. Dorman Long and Co.'s new list referred 
to above Is based on these standard sizes, of which a 
large supply is kept -qi stock at their various depots 
The list gives, in adttkion to the dimensions and 
weight of the beams, various other data of importance, 
e g. the moments of inertia about certain axes, and 
the safe distributed load for spans of various lengths. 

British SiBAdard Sectloni lined by iht Engineering Standards Com- 
miRee '' 

Britidh Standard Beanni. (Dorman Long and Co 
, Standard Sues of Conductore, (Cabit Makers' Association) 



but these lists, valuable a« they are, contain but a 
very auwiU portion o.f pwy 

The eOtninlttcieb QO tfpcttt^iuMl in ^ip.buM^^o^ 
idcoiT^veSi end on eleotfiGor planti each apMi. 
an enormous industry, and in each of these there Is 
much that can be standardised, for example, 

the various sizes and speeds used" in djrnaraos andi 
motors, the numerous voltag^es in electric li^ht and 
power systems, and the yarying frequencies of alter- 
naUnrs. ThO comadjfctbe on electrical, plant, of which 
Sir Wm. is chairman, has subcommittees on 

electric .Iterators, motors, and transformers under { 
Colon^^ Grompipn^ on telegraphs aPd tel^hones under 
Mr, l^yeyi and on cables under Mr. R. K. Gray. 

Both in' America' ahd iti Qertnatiy committees on 
the standardisation of electric plant have reported 
with^ me' last fetr years, aiid the value of their work 
Is g^iie^ly recognised; their result wUl'be of dis- 
tinct’d^iy^ to English' committee when the time 
comdyto frame Its report ^ MednwhHe one Important 
indus*t^' Has already SetedI ^ The lists of standard sizes 
Issued'by the CdbL^^nkSTa* Association carry out in 
an admirable ihamw thb ^^^rflVciple Of standardisation. 

There is no doubt that the belief expressed by the 
associalion that the adoption of these standards will 
act equally for the benefit both of the purchaser and of 
the manufacturer is well founded,' nnd it is greatly 
to be hop^"thUt they ipay be adopted. > 

Standardisation, course, its' dangers may 
tend to crysteliisd the form of products, and thus to 
delay progress. These possible^ dangers are clearly 
before the irdads of the practical man who form these 
various obi^mittdes, ana will have due consideration 
in thelr^jepqrts. 'Meanwhile, we can only repeat that 
the neetty/or standardisation is enoritious, and its 
advanto^s ihi^ff^se. ^ 

The annoanc^ent contained In the papers recently 
that i'votc pf for the work of the committee 

is "to ^ in^Ud^ in the estimates for 1^3-1904 is a 
gratifykig recOj^tloft of the value of its work, and 
Sir Francis flopwood expresses the view of all quali- 
fied to judge wnen in his letter Lntimabng this grant 
he writes : — 

“ The Board of Trade desire me to state that they 
regard the work undertaken by the committee, in- 
cluding as If does the preparation of standard speci- 
fkatioos for engineering works, and of standard 
sections of rolled' iron and steel, together with the 
standardisation of parts of locomotives and electrical 
appliances, as tehding to reduce both the cost of pro- 
duction and the time Occupied in completion, and a^ 
being bf the highest value to the country at large." 

But, as tiBB been already said, the work yet accom*- 
plished Is but a small fraction of that which remains 
to be done, and the further reports of the committee 
will be eagerly expected by engineers. 


ITALIAN VISIT OF THE INSTITUTION OF " 
ELECTRICAL ENGINEERS, 

' P HE Institution of Electrical Engineers has Just 
^ completed a visit to northern Italyto inspect the 
chief wotks of engineering interest, ^e Institution 
has made several continental visits of this kind during 
the lastfbw years, and although it is difficult to gather 
much In ihe way of detail on such occasions, it nCveK 
theless sOeraatg oe helpful to many to get some general 
ideas of .what our neighbours are dmng, and at the 
same ttnAe to get the advantage of a Tittle pleasure 
fi;oin the scenery which. In this case, is among the 
most beautiful to be found in Europe. 

Probatjlfy the piece of work that wda looked forward 

Ka 1747. VOL. 67] 


to with the greatest. interest lyai the electric railway 
from ^cco ^d Chisveimp ^.tbe 

system, m \t tiin'tnfi 'a bQkt>«xpem 
of ,lt| The tetal leilg^ is sisq)r-thr^ 
electric energy is generafpd by thrbe-phase machines 
at So', 600 Volts, and is transformed down at nine points 
along the line to 3000 volts, thk comparatively high 
voltage being taken direct by the trolley to the motors. 
Voltage as nigh as this many ^unusual 

precautions^ of an interesting kind; for examtsisi the 
rheostats and switches are worked pneumatically, so 
that the driver does not Uperatp direct any ^paratus 
subject to high tension. The method of coupling up 
the motors is also interesting^ from its novelty. In- 
stead of working the motors in the usual way, they 
are divided into high and low tension motors, libs 
high pressure curi^nt Is taken only to the stators oi 
the high- tension motors ; the rotors of these machties 
are used to supply low tension three-phase curtept to 
the stators of the low tension motors. The low tension 
motors are thus supplied with current ar a lowej 
frequency than the main current This “ cascade " 
method of working Is continued until half speed is 
attained, when the low tension motors are cut out and 
full speed is reached on the high^ tenBion motors alone. 

The recent arbitration, in which it 'was decided not 
to use the Ganz system for the Metropolitan Rail- 
way, is still fresh in the minds of most people. 
Although this system does not seem so suitable foi 
cases in which the acceleration at starting and the 
speed must be high, it should certainly afford a cheap 
method of working long lines not having much traffic. 
As seen at Valtelhna, the ease and smoothness of work- 
ing were all that could be desired. 

On looking at the boldness of the experiment, one 
cannot help being struck by the difference between 
Italy and our own country in taking up a thing of Ihis 
kind. But It must not m forgotten that one of our 
greatest sources of wealth tends to keep us from using 
electrical methods. If the price of coal were double 
its present value, which is the sort of price which 
holds in Italy, then the coal bifl would be a larger prOr 
portion of the whole cost, and it would be more worth 
while to attempt a saving* 

The usual form of electric traction by means of 
direct current at 650 volU, transformed from high 
tension three-phase, was seen on the line from Milan 
to Gallarate and Porto Ceresio This line is forty-seven 
miles in length, and also differs from that to 
Valtellina in having much heavier traffic and higher 
speeds, and in being partly worked by steam. It is 
therefore of great interest to those who arc at present 
considering tile electrical working of our main lines 

OverhJiM lines are, of course, a feature of every 
long-distance transmission, It does not seem to be 
general W tealieed ho'W much we have to pay for putting 
all con^ctors underground, though this subject will 
hb doubt come forward more prominently when our 
large power dlstrij^utlon companies get really to work. 
One disadvantage of overhead lines is that they are 
subject to lightning discharges. Many protecting 
devices have ^en liried, and a particularly interesting 
one was seen at the Monbegpo gmerating station on 
the Valtellina llne« It consisted of water form- 

ing a permanent earth, but of such a resistance that 
the loss doe? dot achount to more than about a hllo- 
watts.^ Tiip a^mn is said to be very satisfactory. 

At Mikm several large works were visited; and ajso 
the Royal InsUtutp. , The latter Is not very 

lar^e, but is useuiHy equipped. The rOom for elec,, 
trlcal measurements contains Instruments in one group 
for measuring a]l the usual quantities •jover a wide 
range. In the motor and dynamo testing room the 
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ihm Intmisting piece of apparatus wn a threMhase 
Olitield suspend^ bed, so that the torqiie 
ooidd pe lOeaaured, and driving a dynamo couiHed 
direct to the end of the shaft. TTie other end of the 
motor spindle was fitted with a disc divided into black 
and white sectors, so that the slip of the rotor when 
driving th^ dynamo at various Idads could be directly 
observed by the stroboseopic effect produced on illumin- 
ating the disc with an incandescent lamp on the mains 
supplying the current. There are also two other 
small motor generators, and a motor of about three 
horse-power fitted with an electromagnetic brake disc. 

The photonietry room contains a Lummer Brodhun 
photometer with Hefner Alteneck standard for general 

E hotometric work. For variations of light in arc 
imps, as shoAVn ^ the illumination in a plane, a 
photometer due to Prof. Rousseau is used, This con- 
sists of a vertical disc with two radial arms carrying 
mirrors. The arc_ is plac^ in the axis on one side of 
the disc, and the light is reflected by the mirrors on to 
the other side, where it gives two shadows of an axial 
rod._ One of the arms and the mirror on it being con- 
veniently clamped, the other arm is moved from point 
to point, and' the mirror on it is adjusted > until the 
shadows are equally intense as in a Rumford photo- 
meter. The variation of the light is thus found in 
terms of the fixed direction, and the absolute value of 



this is found, if desired, by means of a Weber photo- 
meter. 

The engineering laboratories contain a small experi- 
mental steam engine and other plant, including a 
dynamo driven by a high speed steam engine, a gas 
engine and pumps. Complete efficiency tests are 
carried out, of which the students are required to write 
detailed reports. There is also a 100 ton testing 
machine. This is worked hydraulically, - the town 
water being received at three atmospheres and trans- 
formed to 250 atmospheres There is also a fine 
adjustment worked electrically, the forward or reverse 
motion being put on by an electroma^etic coupling. 

At the time of the visit tests were being made on the 
deflection of cement beams used for arching in floor 
work- They were being loaded up to the point of 
fracture. 

One of the most interesting pieces of apparatus was 
that used for testing the setting qualities of Portland 
cement. For testing, the cement is made up in a 
mould about 3 inches in diameter and ij inches thick. 
This Is rotated slowly a^ut its axis by clockwork, 
which allows a needle weighted with 300 grammes to 
fail once every quarter of an hour If the cement ''is 
soft, it pierces the cement to the bottom, but as harden- 
ing sets In the needle does not pierce the full thickness, 
until finally It fails to make any Impression. The re- 
sult is automatically recorded as shown in the figure 
(Fig. ,1), which the ordinates represent travel pf the 
ahd absclssffi time. It»wiil be noticed that the 
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effect of hardening in this example appeared after 
abqut 4 hours, ana the needle faiM to make an im- 
pr|^ion after 5A hours. 

TTie Italian visit made it evident that not only was 
beautiful scenery to be enjoyed, but that Italy is at 
present the home of some of the most interesting and 
original engineering works. 


NOTES 

Thb Royal Society’s Croonian lecture will be delivered 
on Thursday, April 30, by Prof. Klement A Timirjazev, 
I upon " The Cosmicai Function of the Green Plant *' 

A CORRBSPONDBNT inJorms us that on April j Dr. G. V. 
Neumayer left the Deutsche Seewarte at Hamburg, of which 
he had been director since 1876. 

A Reuter message from St. Petersburg announces that 
the imperial Russian Geographical Society will send a 
scientific expedition into Mesopotamia during the year. The 
expedition will be under the leadership of M, Kainakoff, and 
will include among its members M. Alferaki, zoologist, and 
M. Tolmatcheff, geologist. 

The President of the Board of Agriculture has appointed 
a Departmental Committee to investigate experimentally 
and to inquire into and report upon — (i) The composition 
and essential constituents of efficient dips and other prepar- 
ations for che treatment and dressing of sheep, and their 
efiect upon the animal treated or dressed, and upon the 
parasites and other organisms for the destruction of which 
they are used , (2) the methods in which such dips and other 
preparations should be employed, and the appliances and 
facilities requisite for the purpose , (3) the times and intervals 
at which sheep should be treated or dressed, regard ^>elng 
had (a) to the life-history and {.harartenstics of the sheep- 
SLab Acarus and of the other parasites and organisms of 
sheep which require external treatment, and (b) to the 
practical conditions under which sheep-farming is carried on 
in various parts of the United Kingdom The committee 
iiu Judes Dr T E Thorpe, C B , F.R S , Prof. J. R. Camp- 
bell, Mr. A C Cope, Mr. M liedley, and Dr W Somer- 
ville. Prof. Winter will act as secretary to the committee 

Mr. W de Fonvjelle writes to say that for the first time 
since the Eiffel Tower was open to the public m 1SB9, it was 
used for astronomical purposes on the occasion of the recent 
Ainar eclipse (April 11-12), when j number of members of 
the Soef^t^ astronomiquc de France spent some hours 
making observations on the terrace of the monument at an 
altitude of about 870 feet above the icme. 

A RbUTER telegram from Colon states that slight shocks 
of earthquake occurred there and at Panama on the morn- 
ing of April 17 

The Athenaeum announces th^ death, in his seventy-third 
year, of Prof Laborde, of (he Pans School of Anthropology, 
and of M E. Quporcq, the secretary of the French Mathe- 
matical Society, at the early age of thirty-one. 

A general agreement has been arrived at between 
Marconi's Wireless Telegraph Company and a group of 
Danish financiers in Copenhagen for the establishment 
of a wireless system between Iceland and the north of 
Scotland. 

The following announcement appeared in Saturday's 
Timer (April 18) — " Owing to the breakdown of a sub- 
sidiary device employed in connection with one the tele- 
graph stations estabUshed by the Marconi Company for 
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Traniatl antic wiralen telegraphy, tl^ service of telegrgipa 
to the Tfmei by Marconlgruph from America is temporarliy 
interrupted. The company ^^e'^that the dlsablenient of the 
E^pparatiii is purely of a mecbanical nature, and that the 
necessary repairs will shortly be completed '* 

A RauTBa message from Rome states that the Marquis 
Luigi dl Solari has submitted to Mr. Marconi, on behalf 
of the Italian Government, a convention for the establish- 
ment on the coast and on the islands off the Italian coaAlt 
of a system of twelve Marconi radio-telegraph stations 
an average range of 300 kilometres. Some of these staflorfs' 
are to be complete before the end of the present year, a Ad" 
the others within the first half of 1904. Two of thesef^ 
twelve stations will be those already established at Punta 
dl Veld and Montemarlo, which will, however, be 
strengthened. These will be exclusively reserved foi’ 
military use ; others, to be used for both military and com- 
mercial purposes, will be established at Capo di Leuca, near 
Gaeta, at Elba, and at Aslnara 

Prof. Flbuinc, In a long letter to the Times of April 14, 
describes in detail the experiments on syntony which he 
recently carried out at Poldhu. The letter does not embody^ 
much more information than was given in Prof. Fleming's 
Society of Arts lectures, which we have already summarised 
(p. ji8). That Prof Fleming himself was thoroughly sati&i 
Red with the results may be gathered from the following 
paragraph — “ This experiment," he writes, " which was 
very carefully carried out with all precautions necessary to 
prevent collusion between the assistants concerned, and to 
secure that the conditions were such as will exist in practice; 
appears to me to afford a complete demonstration of the 
truth of Mr. Marconi’s statement that the waves sent out 
from his power stations do not, and will not, interfere with 
the r^eption of messages from his apparatus as placed on 
board ship." It is very satisfactory to have this assurance, 
but even without it one could not help feeling that the 
Marconi Co. would not have pushed ahead so fast with the 
Transatlantic signalling if by so doing they were ruining 
the intermarlne communication which they have established. 

We are informed that it is the American Geographical 
.Society, ^and not the U.S. National Geographic Society, 
which has awarded ihe Cullum medal to the Duke of the 
Abnizzi for hii ascent of Mount St Elias and his Arciii 
explorations 

Reuter's Athens correspondent has announced that tl^c 
Italian Archeological Mission has discovered, near Hera- 
kleion, in Crate, on the site of ancient Phaestos, a mag- 
nificent palace and various objects of exceptional interest 
analogous to those found at Knossos. 

M- Lipfuann is to succeed M Pointard as president of 
the French Astronomical Society next May M. Janaseif-' 
hai been elected president d'honneur The Society's prize 
has been awarded to M Charlois for the discovery of a 
large number of minor planets, and the Jannsen prize to 
M. Giacobiiii for the discovery of seven comets. 

The International Conference on Deep-sea Investigation 
was opened at Wiesbaden on April 16, under (he presidency 
of the P^lnoe of Monaco, representatives of geography being 
present from England, Germany, France, Norway and 
Sweden. The committee appointed by the Geographical 
Congress ^hlch met in 1899 -^resented a report on questloos 
connected with oceanic research at great depths. 

In a LeMUr addressed to Sir Alfred Jones by the expedi- 
tion senr>ti|f the Liverpool School of Tropical Medicine to 
invnKiffRtc the newly-discoverM pardslte of huinan trypano- 
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Bomiasis, It Is stated that a number of natives bad been 
examined, but that the parasite had DOC been fomd in any. 
Ih two horses, however, a trypariosome Was found, and It 
Is stated that another horse had been Infected With the 
human trypanosome. In n common specleE of horse fly that 
had fed on this last horse, numeroos trypanosomes were 
found in the stomach The letter was sent from McCarthy 
Island, 150 miles in the interior oT Gambia. 

Wb learn from the Timer that Dr. Jonathan Hutchinson, 
F R.S , has now returned from his tour in India and 
Ceylon, in which countries' he has been studying the 
{(ptlology of leprosy. Dr Hutchinson has always held that 
leprosy is connected in some way with the eating of fish, 
and it was to test the truth of this hypothesis that he has 
made this tour, and, shortly before, one to South Africa. 
Dr. Hutchinson, as the result of his inquiries, believes that 
only in a very small minority 6f cases of leprosy can a fish 
diet be excluded, Its great prevalence is almost always In 
or n^ar a fishing district. Dr Hutchinson’x general con- 
clusion is that, as regards leprosy in India, there are no 
facts which controvert or render untenable the fish hypo- 
thesis, and that there are some which afford to it a support 
which he considers to be unassailable. 

News has been received at Berlin, from Australia, of the 
German Antarctic expedition under Dr. Erich von Dry- 
galski, which left for the South Polar regions in 1901. The 
steamer Stassfurt^ of the German Australian Steamship 
Company, reached Sydney on April 17 with four members 
of the expedition, who were landed at Kerguelen Island 
from the expedition ship Gaur.s for the purpose of making 
a year’s magnetic and meteorological observations, which 
were neces^ry for the main expedition in order to confirm 
the observations taken further south. One of the observing 
party, Dr. Enzensperger, died of beri ben on the island on 
February a, and Dr Werth, geologist, who is among those 
landed from the Sfass/urt, was also taken seriously ill He 
is now better, but will be detained in hospital The remain- 
ing three explorers are well 

Dr. Hans Reusch describes in Naturen for March the 
only known natural fountain in Norway, locally known as 
Dubbelen. It lies In a remote and little-known valley, 
Bognelvdal, 10 kilometres south of Sopnaes, at the head 
of Langfjord, a branch of AUenfjord, Lapland, 70° N. aa® 
' E It IS formed by a stream which itself is fed by the over- 
flow of a river, and has flowed underground through the 
' limestone for three kilometres. The fountain rises from a 
basin six metres deep in a column of water which varies in 
size according to the season, and flows away as a stream, 
which even in dry weather is seven metres broad and two 
metres deep. 

The Naples Academy of Physical and Mathematical 
Sciences offers a prize of looo lire to the author of the best 
memoir on the theory of the invariants of the ternary 
biquadratic form, preferably in connection with the con- 
ditions for splitting Into lower form. The papers may be 
written in Italian, Latin, or French, and must be sent in 
on or before June 30, 1904. In addition prizes are offered 
in connection with the legacy of Prof. Luigi Semebtinif 
who in 1847 ^ sum of 150 ducats per annum " to dis- 

tribute it as a prize for thre^ memoirs on applied chemistry 
which they shall judge the best, or to award It as a prize 
to Che author of one single memoir containing great utility, 
or finally to give it as a life pension to the author of a 
classical d^Bcovery useful to sick mankind." Competitors 
for this prize are invited to send In their appll^lons, 
accompanied by manuscript or printed papers, pot later 
than I^ember 31, 1903. 
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A Mqtb in the Ttmes refers to a report by Mr. Neville- 
Kolfe, British Consul in Naples, In which he mentions the 
widespread intereet now being (aken in Italy in the question 
of reafforesting the country. In 1877 about four millions of 
acres were withdrawn from the operation of the old forest 
ia.W9^ as well as about one million acres in Sicily and 
Sardinia. The consequence was a reckless destruction of 
forests^ and now it is generally admitted that the State must 
step In to save those that are left and to aid in replanting 
The question now being discussed is what trees are to be 
used for the latter purpose 

Thb increase of temperature referred to in our last Issue, 
caused by the advance of a small cyclonic disturbance on 
Tuesday, April 14, was of short duration . by the morning 
of April 15 the centre of the disturbance had reached the 
Dutch coasts, and in its rear the winds had become 
northerly ; the day temperatures again became abnormally 
low. Severe frosts on the ground occurred at night, which, 
up to Tuesday last, have been continuous at Greenwich for 
ten days , the mean of the terrestrial radiation temperatures 
there for the week ending April ao was 20^ 8, being 10° 
lower than the mean for the corresponding period last 
year. On the morning of April 18 a temperature of 24° was 
registered at Newton Reigny and Dungeness .Such a low 
temperature had not been registered in the neighbourhood 
of the latter station, in April, in the values for thirty years 
published by the Meteorological Oflice 

A VIOLENT snowstorm passed over Berlin on Sunday night, 
and the snow lay several inches deep in the streets on the 
following morning, April 20 The Berlin correspondent of 
the Timor states that more than forty trees were blown 
down In the Thiergarten The Royal Park at Potsdam 
has suffered very severely, and many valuable trees planted 
in the time of Frederick the Great have been uprooted 
Telegraphic communication with Sweden and Russia was 
interrupted, and many of the inland wires to the eastward 
of Berlin have broken down The trains from the provinces 
of Posen, Silesm, and East and West Prusi^ia arrived at 
B^lin many hours late on Monday, and on many section** 
of the railwa>s in the eastern half of the Kingdom of 
Prussia traffic was completely interrupted In Denmark the 
gale was even more severe Trams could not proceed from 
Copenhagen in any direction, and telegraphic and telephonic 
conimunication was also interrupted. On Monday the 
Danish capital was, in fact, almost entirely cut off from 
communication with her immediate environs *nd with other 
jeountnes. Snow reached a depth of four to six feet iwo 
iocal trams sent from Copenhagen with snow-ploughs only 
reached from ten to twenty miles from the capital. A severe 
snowstorm swept over the whole province of Petrikovo, 
RuBBia, on April 21 

We have received the report of the Government Observ- 
atory, Bombay, for the year 1902 , the director, Mr N. A. F 
Moos, Is assisted by a native staff of ten members The 
observatory is well equipped with self-recording instru- 
ments, and directs its attention chiefly to terrestrial mag- 
netism, meteorology, and seismology, and to some extent 
Co astronomical observations. The work appears to hqve 
been carried Out with great efficiency, the seismic observ-* 
ations show distinct evidence of sudden increased activity 
during the year, and it stated tl^at the records promiie 
to be of considbrabie value in connection with the relatfbA 
which' prt^afbly exists between earth^ake fdienomena aitd 
Cerrestrial magnetfbm. Special magnetic observations havb 
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been made (at times every twenty seconds) in connection 
with the International programme decided On during the 
period of the English and German Antarctic expeditions 

Although the surface wind was from the east, the dust 
cloud from the eruption of the Soufri^re of St. Vincent at 
6.30 a m. on March 2a reached Bridgetown, Barbados, 100 
miles to eastward, by 9 a.m , so that its rate of motion was 
npt less than forty miles an hour after having attained an 
elevation of probably three miles at least above the Soulrifere, 
lt4 al|Citude above Barbados was estimated at about 8000 
feet, or double the height of the Soufn^re At several 
points the first fall of dust was observed at 11 15 am., it 
increased until i 30 p m , then diminished, and by 5 pm 
it had ceased. In the neighbourhood of Bridgetown the 
fall was at the rate of about tons per acre , cons'iderably 
less at fialhsheba, fourteen miles to the north-east , while 
at Codnngton House, two miles north of the town, it 
amounted to b ^2 tons per acre. Taking 3 tons per acre 
as the average would give 300,000 tons for the whole island. 
1 he May dust was a very light grey, that of March very 
dark- almost black, Dr, Spencer describing Ihe March dust 
cloud us of a deep Prussian blue colour. 

The Imperial Department of Agriculture for the Weal 
Indies has now published the cumplete report and statistical 
information relating to the sugar-cane experiments in the 
Leeward l5land<;, Antigua and St Kitts, m the season 
1901-02 Part 1 , e;5 foolscap pages, deals with experiments 
with varieties of bugar-cane, with an appendix on the 
ihoiTucal selection of sugar-cane Part ii , 115 pages and 
SIX large diagrams, treats of manunal experiments. The 
general results have already been noticed in these columns 

The London County Council has now issued the complete 
report upon the examinalion of the atmosphere of the Central 
London Railway, larned out by Dr Clowes and Dr 
Andrewes. A short statement of results submitted to the 
Council has already been described (p 488). Generally, the 
amount of carbon dioxide was largest in the air of the 
Cfirriage^, but nol, os might have been expected, in the 
smoking carnages The highest proportion of carbon di- 
oxide fpimd was 14 7 volumes and the smallest proportion 
b volumes in 10,000 volumes of air The air in, the 
assngps leading lo and from the si ations was generally 
better than m the lifts — on one occasion as much as 152 
Volumes of carbon dioxide in 10,000 volumes of air were 
present in a lift; but of all the samples 22 per cent con- 
tained less than twite as much, and 34 per cent contained 
less than 2^ times as much carbon dioxide as Ihtit found In 
outside oir. Dr Clowes suggests as a standard that air 
taken at any point on the railway should not contain more 
than 8 volumes of carbon dioxide in 10,000 of air. The 
bacteriologiLul examination of the air by Dr, Andrewes 
showed miLro-orgxinis.TiB to be present in somewhat greater 
proportion than in the fresh outside air in the ratio of 
about 13 to 10, the number of organisms being proportional 
to the concentration of human traffic The air 0/ the rail- 
way dors not in its baclrrial content compare unfavourably 
with inhabited rooms generally, and no pathogenic germs 
were detected, ^ 

^ In the April number of Himafe Dr Louis Sambon gives 
an admirable popular account of malaria, illustrated by a 
number of original drawings by Signor Terzi Dr. Har- 
ford discusses the physical qualifications necessary fpr resi- 
ydence or travel in the tropics, and there are other articles 
^npon the Spread of Yellow Fever, "Surgical Emer- 
gencies," and " SaniOiry Reform in West Africa." 
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K «kcoxD «dltlcMi aopwed .of - du ,'* liUtMrdlDgia^ 
Dinamica,” by A. RodrlniM de Prada, dirootor 
Vatican Obaervatoryl ^It (l^^bftdiied in Madrid, and deaU 
With atmoapheric tldea, wlnda, cyclonea, and air cun'anti 
generally. 

Massfts KoaPMi «f MHan^ have Issued the secondi edition 
of logegnere G. VacchelU's book on " Le Costmzionl in 
Calces triizso," the of which appeared tn 

It is one of the '(^MkH^li .Hoepli, and deals w^h the pro- 
perties of concrete, cethent, and hydraulic lime, 'and their 
uses for building purposes. Specif attention is glvM^o 
the use of cements in the construction of bridges and iu^ 
merged structures. 

1H the Am dcf Lincci, xii., 6, Signor G, Gugllelmo 
describee' a method of determining the work-measure of tiie 
specific heat of water, which resembles the classical experi- 
ment of Joule in that the liquid is raised in temperature 
by agitation; but the liquid is contained in a closed vessel 
(tiiA calorimeter of Fabre and Silbermann was used) havihlf 
paddles or blades fixed projecting into the interior, and the 
agitation is effected by rotating th^ vessel alternately in 
one sense and then in the other. 

FRV 

Soi4B months ago the French Physical Society commenced 
the publication of a collection of elementary exptt'idf^nd 
in physics, and Invited the cooperation of the memberi fh 
descrifaing experiments or details of apparatus which 
they had found useful, eipedaHy for teaching purposes. In 
a further circular the secretary, M. H. Abraham, states that 
the first part, dealing with geometry, mechanics, gravita^ 
tion, hydrostatics and heat, is nearly complete, and the 
second part, dealing with acoustics, optics and electricity, 
is already In course of preparation. 

The French Physical Society held its annual exhibition 
of apparatus In Paris last week. l1ie entrance halj.and 
vestibule were lighted ^ with heliophone ” lamps of the 
French Incandescent Gas Company, the staircase and 
ground floor by the French Oxyhydrogen Company, and the 
entrance iiall of the first floor by Nernst lamps. Con- 
ferences were held In tjhe Physics Theatre of the Fpeuity. 
of Sciences on April i6, 17 and iS, a^ which the fqllowlag 
papers were read -^On anomalous propagation of dsci fimn 
of vibrations In Che neighbourhood of a focus, by KTJ'' 
Sagnac , recent researches in radio-activity, by M. P:^urle ; 
experiments on electric convection, by MM. Crdmieu , qnll 
Pendar ; and further experiments oa electric convection, by 
M. Vasllesco Karpen. 

' The fiuUefin de la SocUti ^'Encouragement for February 
sS contains two papers of interest In connection with the 
problem of aerial navigation. In the first of these Mi> 
Baibet describes the latest experiments by M. Canov^f, 
of Brescia, on the resistance of the air to moving bodies 
of various shapes. The method, which has already been 
described In previous papers, consists In attaching the body 
under observation to a small trolley (chariot) which descends 
under gravity, along a wire 380 metres long stretched 
from the top of the fortifications at Dresda to a polht on 
the plain bdow, the difference of altituds being 70 mstijfs 
By comparing the times of deacent with those observed 
when the resisting body was removed, an estimate was 
formed ol the coefficient of resistance. From experiments 
with afir^lanes^ M. Canovettl found diet an aliroplefne of 
aoo squaie metres, weighing 1000 kilbgrama, moving at a 
e^eed of 16 metres per second, would require 100 hordc- 
pbWer to^alnuin It in the air^ and. that udder thqlke con- 
dltjons the fttoblein was IntposslUe ; further, that more pei^ 
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.was fiecessa4>for driviiig an afiroplone through the air eoan 
fqr, propelUi^ an automobile of equal weighs on road. 

: By experiments on the reel^nce of twq pircul^ 

[ one b^ind the pther, M. Canovettl has plotted 
1 of the cone of air entrained by a moving d|Bc. 
i 

1 In the second paper Commandant P. Renatd discuisee 
[ the conditions of safety of navigable balloons, and suggests 
to the Socidtd d 'Encouragement a list of seventeen questions 
I which should be put to the inventor of ev^y navigable 
I balloon before offering him official support or assretance. 

I These questions refer to the provision of an adequate 
secondary gas bag (ballonet), which can be inflated by a 
sufficiently powerful ventilator driven by an Independent 
motor, the satisfaction of the conditions of longitudinal 
stability, the avoidance of rigid parts, especially la the 
neighbourhood of the balloon, the arrangement of the 
motor and the gas valves in such a way as to minimlA 
the danger of the escaping gases accumulating where they 
could be set on Are by the motor, the refrigeration of the 
gases escaping from the motor, the provision of fire ex- 
tinguishing appliances, and last, but not least, the all- 
important question, "Are you a good aeronaut, or do you 
{ Intend to take one with you? " 

To the March number of Pslvrmatin'j Mitteilungen Herr 
I Arno Senfft contributes the first part of a paper on the 
ethnography of the island of Yap, In the Carolines. The 
botany of the Carolines has been treated by Prof Volkeni 
In his memoir on " Die Vegetation der Karolinen," and the 
geology by Dr Kaiser In a paper published by the German 
Geological Society In 190a ; Herr Senfft 's paper Is an ini<- 
portant contribution towards the complete description of 
the group. 

In the Zgiischtift der Gesellsehafi fUr Erdkunde eu 
Berlin, Dr. G. Wegener gives an account of the volcanic 
; eruptions which occurred on Sawaii, in the Samoa islands. 
In the beginning of November last. There seems to be a 
good deal of evidence, geological and traditional, to show 
that volcanic disturbances occurred in the island within 
comparatively recent times, possibly about aoo years ago. 
The present activity Is particularly interesting, because, aftqr 
a long period of quiescence, the eruptions have recommeribed 
without any violent display of energy- 

From the Smithsonian Institution we have received a copy 
of a paper by Mr. R. 5 Bassler on the structure of the 
qxtlnct bryosoan genus Homotrypa, with descriptions of new 
species. 

In a recent issus of the ProceeUngJ of the Boston 
Natural History Society (vol. xxxi , No. i), Mr. M, T, 
Thomson describes the larva of Naushonm crangonotdes^ a 
rare shrimp, at present known in the adult condition by one 
specimen from Naushon Island and a second from Rum 
Island, both In the neighbourhood of Wood's Hole. 

In describing the beat mode of rearing the curious larva 
of the annelid Polygordlus. Prof. W. K. Brooke, in the 
Johns Hopkins Untversity Circulars for March, comments on 
the circumstance that the adult has not hitherto been taken 
on the American coast. This he believes to be due 1e ffae 
lack of a sufficiently careful search. 

Accobdino to Science of March ay, the AmericBn Morpho- 
logical Society and the zoologists of the beqtral ami 
western States have combined forces, under the title el the 
American Society of Zoologists, of which j^ere Is to be » 
western and an eastern branch. It is expected that the^ 
new body will meet once in three years, the 4i»eetl|igs to be 
heM alternately (n tha territories of the nvo.brao^eS*! , 
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(k referedoe to an ld«a that beavori survived In Yorkshire 
until' a very late period, Mr. T. Sheppard, in the Naturalist 
tor April, explains that the Item lUver-heads " occasion- 
ally met with In old parish accounts refers to the otter. 
He adds, however, that remains of the beaver have been 
found near Beverley, as well as in other parts of the 
oouoty. 

Wb have received vol. 11 , part xiv., and vol. ili., parts 
I. and li., of the Annotr of the South African Museum, In 
the first of these Mr. 5. Thor, of Chkritf iania. treats of the 
South African water-mites (Hydrachnidae). recording* a 
number of new forms. In the second Dr. W. F. Purcell 
describes some new generic and specific types of Solpugidae, 
■nd likewise gives an account of a collection of Arachnida 
vaoaDtly made in one district of Cape Colony ; while in the 

thM Mr. Distant continues his notes on Rhynchota, 

• 

At Tonybee Hall to-morrow, April 34. a course of five 
lectures on " The How and the ^^y of Decoration " will 
be commenced by Dr. A. C, Haddon, F.R.S. The lectures 
will deal with the origins of designs, art and handicraft, 
art aa a means of instruction, art and religion, and the 
decorative art of British New Guinea as an example of 
method. 

Messrs. Macmillan and Co., Ltd., have added Kingsley’s 
" Water-Babies " to their lilusttated Pocket Classics, ihe 
illustrations of Llnley Samboume are included, and it would 
be difficult to imagine a more attractive edition of this 
inatructlve fairy tale. 

Thb drawings contained in the three volumes of Mr. 
W. S. Taggart's Cotton Spinning " have been published 
in a separate book, under the title ** Cotton Machinery 
Sketches,” by Messrs Macmillan and Co., Ltd., at ar. fid. 
The author believes that many teachers will find these 
drawings useful to accompany their lectures, even though 
they may not approve of text-books in general, 

MEsans. J. and A. CtumcHiLL have published a second 
edition of ” A Handbook of Physics and Chemistry," by 
Messrs. H. E, CorbiA and A. M. Stewart. The primary 
object of the book is to meet the requirements of ^e first 
exanriinatlon of the Cfinjoint Examining Board of the Royal 
Colleges of Physicians and Surgeons, and the new matter 
which has been added should increase the book's sphere of 
usefulness. 

Amateur photographers will be glad to know that Messrs 
and J Beck, Ltd., have issued a second edition of 

Photographic Lenses; 9 Simple Treatise,” by Messrs. 
Conrai^ Beck and Herbert Andrews. The book Is intended 
aS a practical guide for the photographer to enable him to 
use his apparatus to better advantage! It does not profess 
to give complete scientific explanations of the laws under- 
lying the construction of photographic lenses. 

The additions to the Zoological Society's Gardens during 
tha past week Include a Purple-faced Monkey (Semno- 
pithec%U C€p%cdopt«rui) from Peylon, presented by Mr. T. 
JenkkiEj a Bonnet Monkey (JHarocur sinicus) from India, 
preaepted by Mr. C, A. Denieon ; a Long-tailed Weaver^ 
bird iChsra pfogne) from South Africa, presented by Major 
k. W. P- Lod^ck ; a BAMbllng {Frirtgilla morttf/ringilla), 

, European, pfesS^nted by Mr, H. Munt ; a Large Grieved 
(i^odo^mii e^pansa) from the Amasons, presdnt^ ^ 

Spnbor Francisco Alves Vieira; tour Ga]lo|'s Llaard^ i 
(LeclirM gbthrif) fttmt Tendritfe, presented by the Hon. ‘ 
kupert Drummond, R.N. ; two 'Smith's Dwarf Leriliws 
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(Microcebur smithi) from Madagascar, two Derbiafi 
Zonures {Zonurus giganteus), four Leopard Tortoises 
(TMlMdo pardalis) from i>outh Africa, four Spanish Sala- 
manders {Chiroghssa lusitanica) from Spain, deposited ; 
a Shining Parrakeet (Pyrrhulopsis splendens) from the Fiji 
Islands, purchased. 


OUR ASTRONOMICAL COLUMN. 

,NpVA Gbhinohuii — Further observations of the magni- 
appearance, and spectrum of this Nova have been 
made, and the results communicated to No. 3861 of the 
Aslrortomische Nachrichtsn. 

Prof. Millosevich eitimated the magnitude of the Nova 
i on March afid. 9I1 0t.T. Rome) as 7 3-7 5, and recorded 
Che colour as yellow*” 

Dr. Haim, of Edinburgh, observed the spectrum with a 
small spectroscope attached to tha i^-mch refractob on 
March a6, 27 and 28, and Was convinced at first glance that 
the object was of the Nova type. On March 37 he found 
a faint continuous spectrum crossed by bright bands, those 
in the green and blue parts Of the spectrum, including rij9 
and Hy, being especially conspicuous The red part of the 
spectrum was very faint, and, although a careful scrutiny 
was made, no trace of the C line of hydrogen could be 
seen, but on obaerving the ^1ect^um again on March 28 a 
bxight point was seen to occupy that position. Dr. Halm 
estimated the magnitude of the Nova as about 8 o, and re- 
corded the colour as a " bluish purple." 

Drs. Ristenpart and Guthnlck, of Berlin-Friedenau, made 
several estimations of the Nova's magnitude at 8 8h. 
(Central Europe M.T.) on March a^, and found for their 
general mean value 8 jsm. 

Prof. Hartwig, of 'Bamberg, estimated that the Nova 
was o 3m. fainter on April 1 than it was on March 26, and 
Prof. Ceraski, of Moscow, estimated the magnitude as 
8-3 at 10.30 p.m. on Mar,ch 27. The latter observer could 
see no particular colour in the Nova, as It appeared white 
to him. 

Spectrum of the Nbbulobitv Surrounding Nova Persbi. 
— On account of the extraordinary changes of position and 
brightness in the nebula surrounding Nova Persel, Prof. 
Perrine, of Lick Observatory, thought it advisable to 
s^ure. If possible, a spectrum of the nebula, and for this 
purpose especially designed a spectroscope to be used with 
the Crossley reflector. The camera and collimator lenses 
were single quartz lefises of i|-inch aperture and 6 inches 
loca£ length ; Che prism also was quartz, and had a Ve- 
fracting angle of 50° 14^ A comparison spectrum of 
hydrogen was photographed on either side of the nebular 
spectrum. 

' A total exposure of 34h. 9m. was made on " condensatMn 
D " Of the nebula on October 31, November 1, a and 4, and 
the resulting negative shows a very faint spectrum extend- 
ing from H/3 to about X 360, Its lenfrth being about 011 
inch. A second negative was obtained In order Co demon- 
strate that the spectrum was not due to skylight, whilst 
Etapectrum of skylight was obtained and proved to be quite 
di^rent to the supposed nebula spectrum, so that it may 
be taken as proved,^ that the spectrum obtained on the first 
negative is really dqe to the nebulosity 

Fully three^fourths of the light in the spectniin is con- 
densed In the region extending from HB to Hy; above Ht 
the spectrum is very f^t, and between X 380 and \ 390 it 
Is entirely absent. 'Aere appears to be a line almost 
coincident with Hf, and another at A 370, but they are so 
faint that it is impossible to certify their presence. 

'Ilf thUs appears that the^ spectrum of the nebulosity cor- 
responds to that of the Nova during the first few days of 
Che latter’s greatest magnitude in February, iqoi. The 
PQsitions of the two suspected lines at A 410 and A 370 do 
ngt agree at all with the strongest lines in the latest spec- 
trum of the Nova, and there are no traces of the lines at 

387 and A 397 obtained by Campbell and Wright, nor of 

£ e very strong line at A ^ photographed by Mr. Sfcbblns 
Ick BulUtki, No, 8). Tne spectrum of the nebulosity is 
fiartftinly not the oidinary bright line spectrum oC the 
n^uls, and if the latter is present at all. It U in cOnjunc- 
dOfl with another spectrum, probably continuous, extending 
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trim X 434 to A 4871 A' ipeQtnini of the Nova obtsinad 
on February 17, 1901 » doe^ uot agree with the sp^etnun 
of the ndbulosily a( ail. 

Prof. Perrinc arrivei at the conclusion, from the evidence 

S 'ven by theee apectrottrapha, that the results do not oppose 
e theory that the light of the nebulosity — ae considered in 
that part of It called condensation D— is due to the reflec- 
tion of the light emitted by the Nova af the time of iff 
greatest brightness ^ although, in face of the contradUiosy 
evidence already published, he does not consider his con- 
Llusions strong enough to prove the reflection theory (l^ick 
Obaervatory BulUtm, No. 33). f. ' 


STELLAR PARALLAX.^ 

m 

"POR three years, from 1893 to i8g6, Mr A S Flint, of 
,the Washburn Observatory, has devoted himself in- 
defatlgably to the determination of stellar parallax, and 
his results, contained in the eleventh volume of that observ- 
atory's publications, form a very handsome contribution to 
this class of inquiry Not only are these results of great 
interest in themselves, but they offer a larger coRection of 
new material than has ever been made on a single occasion 
We have not only the observations of nearly a hundred 
but all arranged and discussed on one uniform plad) a'l^At 
Unimportant factor in their bearing on the cosmical problem 
to which such results are applicable The stars arcj 
scattered variously over the sky from the Pole to about 30° 
S. declination, and have been selected to include stars of 
considerable proper motion, a number of Prof. Burnham's 
double stars which show proper motion, and some twelve 
binary aystems 

The method of observation was that suggested and 'em- 
ployed by Prof. Kapteyn, namely, the chrOnographic regis- 
tration of the time at which the selected star and two 
others, one preceding and one following, crossed the wires 
of the meridian instrument. The total number of observ- 
ations, fairly evenly distributed between the morning and 
the evening, was 3659, oil of which were made by Mr 
Flint, while he is also responsible for the heavy wprk ep-i 
tailed in the discussion. Unfortunately, m this method of 
observation it is necessary to employ screens, varying in 
density, in front of the object glass, to reduce the light of 
the more^ brilliant star to approximately that of the stars 
of comparison. Experience nas shown that very consider- 
able errors are liable to be introduced in the determination 
of difference of R-A. when this precaution Is overlo^ed 
The ultimate value of the work will depend much oif 
success with which the screens are oppli^, and this source 
of error is eliminated In this place we cannot enter fully 
into the devices employed or the discussion applied tp the 
results. We can only say that the author has not found 
it sufficient to trust to tne mechanical devices alone, but 
has had to submit his parallaxes to a further discussion, in 
order to remove systematic errors, and we can very well 
understand that this section of the work will be most care- 
fully scrutinised by any astronomer who proposes to follow 
in the footsteps of Prof. Kapteym or Mr, Flint 

The result of this examination is to determine a correc- 
tion which the author has applied, and seeks to justify, 
depending on the difference of magnitude and the right 
ascension of the star This correction cart become so large 
that It might make one hesitate to apply the method in 
isolated ki^lances, or wherever there Is Insuflicient material 
to pertnii an independent inquiry. The correction which 
Mr Flinl applies to his parallax, or to the crude value re- 
sulting from the solution of the ordinary equations of con- 
dition, is JDM. y, where iDM. is the difference between 
the apparent magnitude of the parallax star and the mean 
ma^ltude of the two stars of comparison, and y is given 
by the expression 

y = +0* d67-1-o'-ioi cos. R A. 

If, th^, the redutred light of the parallax star differed 
by 01^9 n:tagnltude from the mean of the other two, a corfec- 
t]on of if 168 might result, And Inasmuch as a difference 
Of two m^nltudes Is not Impossible^ corrections of nearly 
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four-tenths may be rec^uired, and lit two instances o'-jd is 
actually applied. This amount Is a little startling, and 
though it would seem ungracious to suggest more work 
when so much has been attempted and carried to a suc- 
cessful issue, one cannot but wish that the author had made 
some complete sets of observations, without the use of a 
screen at ^1. Then, in the case of such a star as ^ Casslo- 
pelas With Its comparison stars, the amount of the correc- 
tion would be some seven or eight-tenths of a second, a 
quantity which could not have escaped detection. To those 
who have not been engaged in similar inquiries it may 
seqm strange that Che error in R.A. arising from the 
observation of two stars of unequal magnitude is not 
constant, and therefore disappearing in the parallax. It 
may seem strange, too, that ihls puzzling discrepancy 
should vary with the time of year, for that is what the 
term depending on ihe right ascension practically means, 
but it must be suHicicnC here lo refer to the volume itself, 
where the author has treated the matter in considerable 
detail, and given his figures in the clearest manner 

W E. P. 


RIDGWAY^S AMERICAN BIRDS.' 
jV/T R RIDGWAY is making good progress with his 
laborious task, the first part of this work (already 
noticed in these columns) having been issued in 1901 The 
remaining volumes (probably six in number) are in a for- 
ward state, and it is hoped may be published at the rate 
of two a year The present bulky volume is devoted to four 
families of the Passeres, namely, the tanagers (Tanagnds), 
troupials (Icterida), honey-creepers (C®rebidEB), and wood- 
warblers (Mniotiltidx) 

The author’s introductory remarks on the first of these 
groups afford a curious comment on the prevalent practice 
of dividing the Passeres into families For the division 
between the tanagers and the finches (Fnngillids) Is stated 
to be an arbitrary one, and the former group, as now re- 
stricted, is confessedly more or less artificial Indeed, it 
IS suggested that the fruit-eating forms (Euphonix) may 
eventually have to be separated as a distinct family group 
The author has already relegated to the Frlngillida 
several of the genera included by Mr, Sclater among the 
ranagndx, while others he assigns to the Mniotillids. 
Moreover, the possession of only nine primary quills being 
now regarded as an essential feature of the family, the 
aberrant genus Calyptophilus must obviously find a place 
elsewhere Apart from the case qf the last-mentioned 
genus, all this suggests that, however Convenient the 
division into " families " of such an unwieldy group as 
the Passeres may be for working purposes, such divisions 
possess little title to be regarded as important morphological 
units 

In adopting the term " troupials " as the English equiva- 
lent of the family Icterido!, the author is decidedly well 
advised, and it may be hoped that the practice will be 
adopted by future writers In the definition of this family 
the author makes the general absence or slight develop- 
ment of the rictal bristles an important feature ; but no 
reference to these structures is made in the main definitions 
of the tanagers and honey-creepers, in which they may or 
may not be developed. This^ we think, is an omission, 
although we are fully aware of the importance of making 
definitions as concise as possible. The general plan of the 
" keys " appears, as in the first volume, excellent, and the 
plates illustrative of the beak, wing, tad, and foot-struc- 
tures of the various groups described are equally satis- 
factory. R L. 


A FERIODICAL OF PRECIOUS PLANTS. 

r J NDER the title of Flora arid 5yfva, a new mofithly 
^ periodical has appeared, edited by Mr. Robinson, and 
devoM to the illustration and descri^lon of " preckmi " 

J ilants, fitted (or cultivation in these islandb. It is beautl- 
uUy printed in large type on good papw which allows of the 
woodcuts being properly printed. The Illustration of tho 
palmate bamboo on p. 3 Is full of life, and forma b pleaiLiig 

•“f* Middlo Anarlca.” By R. RIdfwey. Pun U. 
(Stiff, U.S. Mm,, No. |0 ) Pp xx + 834 , 33 pUteL fion.) 
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contract to many of the blotchy “ process illustrations 
now so common. 

The coloured illustrations are food of their kind, but it, 
needs the patience of a Bauer to do justice to such exquisite 
flowers as those of the Calochortus, and in the present 
instance the artist evidently prefers eflecC to detail 

Mr. Nicholson's article on Magnolias is likely to be of 
permanent value, and Mr. Carl Purdy's revision of the genus 
Calochortus wdl be useful to those who have not ready 
access to the more complete monograph in the Proceedings 
of tbe California Academy of Sciences. 

** Sylva " is represent^ by an article on the Corsican 
pine, concerning which so much has been written of late 
years. Alluding to the great variation which occurs among 
the pines, the author of the article says that the “ wild 
type of a forest tree is the best, and that sports are worth- 
less.” This is a statement that appears to require some I 
modiflcation. In the first place, it is not easy to 
determine what is the wild type If we take the Corsican I 
tree as the type, are we to abandon as worthless the block 
Austrian, the Pyrenean, the Calabrian, the Pallasian, and 
the many other varieties of the Corsican pine? But 

perhaps the writer does not include these aa ” sports ” At ' 
ony rate, in their several ways they are as valuable as the 
form arbitrarily taken as the type 

Fiord and Sylva promises to be a very attractive and 
useful addition to garden literature 


[NTERACTION BETWEEN THE MENTAL AND 
THE MATERIAL ASPECTS OF THINGS.^ 

'’PIICRE are certain ambiguous terms, to the undis- 
cnminating use of which some misunderstandings are 
due One of these is the term ” science,” which may be 
used either as synonymous with the unbiased and reverent 
pursuit of truth by patient and accurate methods m all de- 
partments of knowledge, or aa representing the generally 
accepted notions of naturalists at any one epoch, together 
with such positive and negative tendencies and extensions 
into more speculative regions as may be favoured by them 
Ihe distinction between these two dissimilar things is 
hardly sufficiently accentuated by the use of a large or a 
small initial letter for the word 

Another ambiguous word is ” faith,” which may signify 
intellectual credence attached to some doctrine, in which case 
an emphatic and militant definite article is sometimes pre- 
fixed to It , or it may denote a moral, 1 e emotional and 
conative attitude to the universe in general, irrespective of 
intellectual cognisance of specific facts 
A third ia tho term ” prayer,” which again may represent 
either a submissive and devotional passive attitude of the 
soul in presence of a higher power, or an active and ener- 
getic petition for certain benefits or privileges, and 
especially for aid and guidance in crises Or emergencies 
And lastly, niany ambiguities, I venture to think, attach 
to the term *' God,” of which 1 will only mention three 
First, It may signify the highest theoretical and practical 
conception of men at any given epoch on this planet, a use 
fU the term appropriate to the science of theolopv Second 
It may mean the Ultimate and Infinite and Absolute coni 
cerning which no human predication is possible, and of which 
no even initially adequate conception can be made. Third 
t^fiere are signs of its coming to be used in a limited sense 
by certain not unphilosophic persons — whether justifiably 
or r^t-^to denote a Being, a ruler, an administrator, who 
IS striving to evolve order out of mental and moral chaos, 
and tq bring gradually towards perfection a race Such as 
^competent to inhabit the surface of planets; the manager 
so to speak, of the process of evolution. A being infinite 
ourselves, but still a being with potenll- 
d *■’* po*«ibillly of advance, con- 

dition^^thmfere to gome extent by what we are conaefour 

All theie ambiguoua ternii are liable to enter into o»r. 
thii <llKn*«lon, ibe^wlient erlumenls on 
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present discussion, which concerns, I take it, fundamentally 
the intercommunion and interaction between the divine and 
the human, chiefly in the regions of volition and of action 
on the physical world The influence of the divine on th6 
human has been variously conceived in different ajgfes, and 
various forms of difficulty have been at different limes felt 
and suggested ; but always soinr sort of analogy between 
human action and divine action has had perforce to be 
drawn in order to make the latter in the leaist intelligible to 
our conception. Ihe latest form of difficulty is peculiarly 
deep-seated, and is a natural outcome of nn nge of physical 
-sclince It Lonslsts in denying the poshiibility of guidance 
or of control, not only on the part of a Deity, but on the part 
of every one of his creatures It consists in pressing the 
laws of physics to what seems their logical and ultimate 
conclusion, in applying the conservation of energy without 
ruth or hesitation, and so excluding, as it has seemed, the 
possibility of free-will action, of guidance, of the self-deter- 
mined action of mind or living things upon matter, 
altogether The appearance of control has been considered 
Olusory, and has been replaced by a doctrine of pure 
mechanism, enveloping living things as well as inorganic 
nature 

And those who for any reason have felt disinclined or un- 
able to acquiesce in this exclusion of non-mechanical 
agencies, whether il l>e by reason of faith and instinct, or 
by reason of direct experience and sensation to the contrary, 
hqve thought it necessary of late years to seek to undermine 
the foundations of physics, and to show that its much- 
vaunted laws rest upon a hollow foundation, that their 
exactitude is illusory, that the conservation of energy, for 
instance, has been too rapid an induction, that there ma} 
be ways of eluding many physical laws and of avoiding sub- 
mission to their sovereign sway 

By this sacrifice it has been thought that the eliminated 
guidance and control can philosophically be reintroduced 

rjiis, I gather, may have been the chief motive of an 
attack on physits led by an American, J D Stallo, in a 
little book called the ” Concepts of Physics,” which has at 
various times attracted .some attnUion, But the worst ol 
that book was that btallo was not really familiar with the 
teachings of the great physicists , he appears to have col- 
lected his information from popular writings, where the 
doctrines were very imperfectly laid down ; so that most of 
the book is occupied in demolishing constructions of straw, 
unrecognisable by professed physicists except as caricatures 
at which they also might be willing to heave an occasional 
mis'iile 

The armoury pressed into the service of Prof James 
Ward’s attack is of weightier calibre, and his criticism 
bannoC In general be ignored as based upon Inadequate 
aCquai'n'tance with the principles under discussion ; but still 
hi«; 'Gifford lectures raise an antithesis or antagonism be- 
iWeen the fundamental laws of mechanics and the possi- 
bility of any intervention, whether human or divine 

It this antagonism is substantial it is serious, for natural 
philosophers will not be willing to concede fundamental in- 
accuracy or uncertainty about their recognised and long- 
established laws of motion, nor will they be prepared to 
tolerate any the least departure from the law of the con- 
servation of energy. Hence, if guida/ue and control ran 
be admitted into the scheme by no means short of refuting 
or modifying those l^ws, there may be every expectation 
that the attitude of scientific men will ho perennially hostile 
to the* idea of guidance or control, and so to the elliLacy of 
prayar, and to many another practical outconir of religiouE 
bclkjf It becomes therefore an important question to ton- 
sidrjr whether it i« true that life or mind is incompetent lo 
di^.arranj^e or interfenj with matter at all, except as an 
automatic part of the niachine, or rather except as an orna- 
mental appendage or dependent accessory of its work’ine 
part^ 

Now experience — the same kind of experience as gave us 
our scheme of mechanics — shows us that to all appearance 
live animals certainly can direct and control mechanicttt 
energies to bring about desired and preconceived results, 
e ff the Forth Bridge Undoubtedly our body is material 
and can qct on other matter, and its energy is derived from 
food, like any other self-propeljed and fuel-fed mechanism ; 
rthe question is whether our wH| or mind or life cei direct 
our body's energy along certain channels to attain desired 
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etuiU; fit «b*th«r directloti^ w wt3t\ bs amouoti of acdvlt^ 
l| wholly detertiMned by mocluinical cau«e«. 

Ahkwefi kiiai tnli^t fit bre : — 

(a) Thoc life io A form m bnar^, and achlevei iia rebulti 
by inopartln^ to matter enern that would not otherwise be 
la existence, m which, cate life la a part of the machine, and 
as truly mechanicai ai all the rest. I hold that this Is false ; 
because the easenoo of energy Is that it can transform Itself 
into other forms, remaining constant m quantity, whereas 
life does not transmute \tMm into any form of energy, nor 
doea death affect the sum of energy in any known way. 

(bl That life is something oiitslae the scheme-^ ^ 
mecnanlcB, although It can nevertheless touch or dh^ct 
material motion, subject always to the laws of enef^ on^ 
all other mechanical laws ; supplementing them, but c^t?a- 
dieting or traversing them no whit. 

This 1 hold to be true ; but in order to admit its truth we 
must recognise that triggers can be pulled — force exerted, 
and energy directed — without any introduction of energy 
from without : in other words, that the energy of operations 
automatically going on in any active region of the universe 
' — any region where transformation and transference of 
eaargy are continuously occurring, whether life be present 
or hot — ^that this energy can by means of life be guided 
along paths that it would not automatically have taken, and 
CM DO directed eo as to produce effects that would not other- 
wiae have occurred ; and this without any break or sus- 
pension of the laws of dynamics. > 

That is where 1 part company with Prof. James Ward hi 
the second volume of " Naturalism and Agnosticism,'* not- 
withstanding that I feel sure that Mr. A. J. Balfour aghees 
with him. 

Those who take his view must either throw overboard the 
possibility of interference or guidance or willed action alto- 
gether, which is one alternative, or must assume chat the 
laws of physics ore only approximate and Incomplete, which 
is the other alternative — the alternative favoured by Prof. 
James Ward. I wish to argue chat nather of these alters 
natives is necessary, and that there is a third or middle 
course of proverbial safety. 

Oh a stagnant and inactive world life would be admittedly 
powerless ; It could only make dry bones stir In such a world 
If itself Were a form of energy ; I do not suppose for a 
moment that it could be incarnated on such a world ; it ii 
only potent where inorganic energy is in constant process 
of transfer and transformation. In other words, life can 
generate no trace of energy, u can only guide it. 

Guidance is a passive exertion of force without doing 
work ; ar a quiescent rail can guide a Crain to its destin- 
ation, provided an active engine propels it. If a stone is 
rolling over a cliff, it is all the same to energy " wbeti^W 
it fall on point A or point B of the bedch. But at A it' shall 
fherely dent the sand, whereas at B it shall strike a 
tofiator and explode a mine, Scribbling on a piece of paper 
results In a certain distribution of fluid and production of a 
rnodicdm of heat ; so far as energy Is concerned, it is ibe 
same whether we sign Andrew Carnegie or Alexander 
Coppersmith, yet the one effort may land us in twelve 
nionths’ imprisonment or may build a library, according to 
circumstances, while the other achieves no result at all 
John Stuart Mill used to say that our sole power over 
Nature was to move things ; but strictly speaking we caiM 
not do e^n that,- we can only arrange that things shall 
move e^h other, and can determine by suitably preconceived 
plans the kind and direction of the motion that shall ensue 
at a given time and place. Provided always that we in- 
clude In this category of “ things '* our undoubtedly material 
bodies, muscles and nerves 

But h«n Is jurt the puzzle; et whet point doe. will and 
determination enter Into the icheme? Contemplate a brain 
celt. Whence originate* a cwtain nerve^roceei wherebv 
ener^ 1* liberated with some reeultdnt effect ; what piifled 
the deteiM In that cell which started the impulse? No 
teubt tome chemical process, combination or diuoclatlon, 
wmethmg atomic, occurred ; whet made it occur juet then 
end in tbft war? ' 

mInJt’SISi.i? P«*''™nffBnient that deter< 
A „ “ould fall on point 
same tort of piioceaa (hat guided the pan 
to imka^eglble and eSeettvS wrltii^g Instead of IReglt^ 
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and Ineffcctlirc scsawla-^tha.ume Idnd of procoit' that datsfr* 
mines when and where a trigger shall be pulled io as to 
tecure 'the anticipated slaughter of a blril. So far as ederp 
Is concerned, the explosion and the tiHgger-puUUig are uw 
same identical operations, whether the aim be exact or 
random. It is vitality which directs; It is physical energy 
which is directed and controlled borq In time and space, 

1 lay Btreos upon a study of the nature and mode of human 
action of the Interfering or nidmg kind, because from It 
we must be led if we are to mrm any intelligent conception 
of divine action. True, It might be possible to deny human 
agency or power and yet to admit the posBibiliiy of divine 
agency, though that would be a nebulous and at least in- 
conclusive procedure ; but if we are once constrained to 
admit the existence and reality of human piidance and 
control, we cannot deny the possiblLlty of such powers and 
action to any higher being, nof even to any totality of 
things of which we are a part. 

The point Immediately at issue turns upon the distinction 
between ** force " and energy." These terms have been 
so popularly confused that it may be difficult always to 
discriminate them, but in physics they are absolutely dis- 
criminated. A force in motion is a " power," u does work 
and transfers energy from one body to another. But a 
force at rest — a mere statical stress, like that exerted by a 
pillar or a watershed — does no work, and alters no energy ; 
yet the one sustains a roof which would otherwise fall, 
thereby screening a portion of ground from vegetation , 
while the other deflects a rain-drop into the Danube or the 
Rhine 

It will be said some energy is needed to pull a hair- 
trigger, to open the throttle valve of an engine, to press 
the Dutton which shall shatter a rock Granted , but the 
work-concomitants of that energy are all familiar, and 
equally present whether it be so arranged as to produce 
any predetermined effect or not. The opening of the 
throttle valve, for instance, demands just the same exer- 
tion, and results in just the same imperceptible transform- 
ation of fully-Bccounted-for energy, whether It be used to 
start a train in accordance with a time-table and the guard's 
whistle, or whether it be pushed over as by the wind at 
random. The shouting of an order to a troop demands 
vocal energy, and produces its due equivalent of sound ; but 
the intelligibility of the order is something superadded, and 
Its result may be to make not sound or heat alone, but 
history. 

Energy is needed to perform any physical operation, but 
the eneigy^ is independent of the determination or arrange- 
ment. Guidance and control are not forms of energy, and 
their superposition upon the scheme of physics perturbs 
physical and mechanical laws no whit, thouglf it may pro- 
foundly affect the consequences resulting from those same 
laws. The whole effort of civilisation would be futile if we 
could not guide the powers of nature. The powers are 
there, else we should be helpless; but life and mind are 
outside those powers, and can direct them along an 
organised course 

And this same life or mind, as we know it, is accessible 
to petition, to affection, to pity, to a multitude of non- 
physical influences ; and hence, indirectly, the little plot of 
physical universe which is now our temporaiy home has 
become amenable to truly spiritual control. 

My contention, then, is that whereas life cannot generate 
energy, it can exert guiding force, using the term force in 
Its accurate mechanical sense; not "power" or anything 
active, but purely passive, di recti ng^perpendicular to Ae 
direction of motion ; the same kind of force which can con-^ 
strain a stone to revolve in a circle instead of in a straight 
line i a force like that of a groove or slot or channel or 

pjide " 

I do not we how this action of life can be resented, except 
by those who deny life to be anything at all. If it exists if 
1* II* I*?®'® illusion it appears to me to be something the 
full JignlAcance of which lies in another scheme of things, 
which touches and Interacts with this material universe 
in a cei^in way. building its particles into notable configur- 

man— and then evaporating 
whM(^ it came. This language is vague Aguratl^ 
undoubtedly but, I contend, approprla^y eo, fqr we have 
not yet a theory of life— we have not even a theory of the 
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nature of ^vltatJon ; discoveries are waiting to , 
be made in this region, and it is absurd to aupMSe that we 
are already in pouesBion of all the data, we can wait , 
but maanwbile we need not pretend that because we do not 
understand it, therefore life is an impotent nonentity, f 
suggest that the philosophic attitude is to observe and 
recognise its effects, both what it cun and what it cannot 
achieve, and realise that our theory of it is at present 
extremely partial and Incomplete. 

Summary 

The chief contentions are — 

(i) Tliat the fundamental laws of physics, complete and 
accurate as they are, in no way exclude guidance of events 
by the agency of life or mind or other unknown influence. 

' (a) That common experience shows that living creatures 
do exert such guidance, and further, that they are amenable 
to non-material or spiritual influences from each other^ 

The dualistic form of this language is a necessity of 
expression, and Inevitable for practice purposes ; it Is not 
intended to imply any ultimate or philosophic dualism. The 
Writer finds himself unable, with nls present knowledge, to 
use language appropriate to unification, which he regards 
as an aim rather than as an achievement. 

Olivbh J. Lodge. 


UNl^E/^SITV AMD EDUCATIONAL 
INTELLIGENCE. 

At a meeting of the Senate of Dublin University on April 
iS, the degree of doctor in science was conferred honotts 
causa on Sjr William Abney, K.C.B 

At the graduation ceremony of the University of Glasgow 
on Tuesday, the honorary degree of LL D, was conferred 
in absentia on Sir William Gairdner, emeritus professor 
of medicine in the University; and the same degree was re- 
ceived by Sir Norman Lockyer, K.C.B. ; Dr. Thomas Oliver, 

R rofessor of physiology in the University of Durham ; and 
Ir, Philip Watts, Director of Naval Construction at the 
Admiralty. 

At a nieerlng of the governors of the North Wales Uni- 
versity College, held on April 15, it was announced chat 
subscriptions amounting to more than 15,000!. towards 
providing additional buildings had been promised, among 
the subscribers being the King and the Prince of Wales. It 
was also stated that the Drapers' Company had offered 
600I., payable in three annual instalments, towards the 
maintenance of an electrical engineering department 

The Technical Education Board of the London County 
Council is offering for competition five senior county 
scholarships, together with several senior exhibitions. The 
scholarships are of the value of 90I a year, and are tenable, 
in ordinary circumstances, for three years at universities, 
university colleges, or technical institutes, whether at home 
-or abroad. Thev are confined to persons who are resident 
within the administrative county of London, and whose 
parents are in receipt of an income of not more than 400!. 
^ year from all sources. The scholarships are open to 
candidates under twenty-two years of age on June 1, pre- 
ference being given to candidates who are under nineteen 
years of age. No examination Is held for these scholarships 
and Exhibitions, which are awarded on consideration of the 
past record and future promise of the candidates. CandL 
datea who desire to apply for the scholarships and ex- 
hibitions can obtain application forms from the secretary 
of the Technical Education Board, 116 St. Martin's Lane, 
W.C. These forms must be returned not later than Monday, 
May II, ^ ^ 

Following the suggestion of the executive committee of 
the Nature-Study Exhibition Association, contained in their 
official report, that the worfc of the Association would In 
future be carried out more satisfactorily by local organisa- 
tions, cenialn delegated members of the Middlesex Field 
Club and of the Sel borne Society are arranging to hold 
this year in London a Home Counties Nature-Study Ex- 
hibition, Lord Avebury Is the chairman of the committee,, 
and already the list of patrons Is very representative, The 
hbhdrdry secretary, Mr. W, M. W^bb, ofill be glad fo; 
rieceiVe at do Hatmver Square, W>. ^nations totvards tM 
expenses of the exhibition. 
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The governing body of the Royal Agricultural College, 
Cirencester, has decided, in consequence of the recommend- 
ation of the recent report on British forestry, to remodel 
and largely develop the teaching of forestry at the college 
in connection with the estate management branch of the 
curriculum. It has been resolved to create a new chair, to 
be entitled the chair of estate management and forestry, and 
to appoint thereto a special profctsor or lecturer who shall 
be required to devote all his tune to ihc duties of the chair, 
and who shall have had good experumce, not only of the 
management of woods in this country, but also of the 
iCoqtiBental system of sylviculture followed in the State and 
Qomihunal forests of France and Germany 

The Berlin correspondent of the Times states that on 
October 1 the courses of instruction are to be begun at the 
new military technical college which is to be established in 
Berlin. Not more than fifty officers, who must be of such 
an age that they will not attain the rank of captain while 
seconded for these Instructional coursea, will, in the first 
inatance, be summoned to the capital They will have to 
show a sufficient knowledge of mathematics and physics, 
and must produce proofs of iheir general military emciency. 
The full course will last three years, but officers will have 
to satisfy the authorities at the end of each year that it is 
desirable that they should continue their studies In con- 
nection with the military subjects of the courses of instruc- 
bofr, fbetures will be given on mathematics, physics, 
mechanics, electricity, chemistry, metallurgy, and surveying. 

I ' The Senate of the University of London has approved 
the following scheme of courses in advanced botany, ex- 
tending over the years 1903-6, drawn up by the Board of 
Studies in Botany. The general idea is that each course 
should deal with a definite branch of botanical knowledge 
or with the more general aspects of the science, and should 
exte'nd to about ten lectures — 1903-1904 — 'Ihe plant in rp- 
lation to the soil, Mr A. D Hall ; the Lycopsida, Dr. D. H 
Scott, F.R S. ; the metabolic processes of plants, Prof J. 
Reynolds Green, F R S 1904-1905 — Botany and its pre- 

sent problems, Sir William Thlselton-Dyer, F.R.S. ; the 
Ascomycetes, with especial reference to the typical fructi- 
fications, Mr V H. Blackman; respiration. Prof. J B. 
Farmer, F R,S. ; the Tubiflorae, Dr A. B. Rendle. 1905- 
1906 — Gymnosperms, Prof. F. W. Oliver ; the British flora 
in ita ecological relations, Mr. A. G Tansley ; Bryophytes, 
Prof, J. B Farmer, F R S. 

REPnESENTATiVEa from the principal univeraitiea and 
colleges of New York State recently met at Columbia 
University to determine the basis upon which the award of 
the^tvyd Rhodes scholarships for Now York State should 
be, made. It was decldeo, says Sciencr, to entrust the 
addifnistration and award of the srholarships to a com- 
mittee of three, to be elected by the heads of the colleges 
lor men. The committee will consist of President Butler, 
President Schurman, and Chancellor Day The conference 
decided that the conditions regulating the award shall be 
as follows ; — The candidates for the scholarships to be 
eligible shall have satisfactorily completed the work of at 
least two years in some college of hberji arts and sciences 
in the State. Except In extraordinary circumstances, 
tfte upper age limit ahall be twenty-four years at the time 
df EhCenng upon the scholarship at Oxford To be eligible, 
the candidate shall be a citizen of the United States and 
unmarried 


-^CiEJ^TIFlC SERIAL. 

Joufnal of Botany, April. — Two brief notes by Mr 
G. West and Mr. J. Cryer refer to a PoJygala identified 
as amarella, ''Crantz, which was collected on the Great 
Sebr Limestone near Grassington, — For the East Riding 
of Yorkshire Mr. W Ingltam publishes a list of mosses 
and hepatics. — ^A new foSsil fungus, a species of Cerco- 
aporltes, Is described and figured by Mr. E, S, Salmon. 
It was obtained from the "disodlle'’ beds In Sicily, — Mr, 

' S. Moore, in the Identification of some plants, chiefly Com- 
^TOsita, from the Transvaal, Griqualand West and British 
i^Eaat ’Afrida, has found several new species, for which 
, (McHptiont are given — Mr. E. S. Linton supplies 4 list of 
“ Kent Rubl/' and Mr. W. G Smith has a note on a new 
ipecies of Coll^bia. 
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50CI£Ti£5 ilNO ACADEMIES, 

l^DOM. 

Royal' Society. — '*A New Fonn of Self-rtfitoHne Co- 
herer." By SV Oliver Lodew, F.R.S. OommunTcated 
verbally March 12, received in manuscript March iS. 

The essential pa^t Of the receiving- instrument now alw^s 
employed in the system Of Hertzian telegraphy, which Dr. 
MuVhead and the author had brought out and always now 
employed, and which their assistant, Mr. E. E. Robinson, had 
helped to work out, might be described as a developmedt' 
of the mercury form of coherer described some years ago 
by ^rd Rayldgh, and again In a modified fashion by Mr.| 
Rollo Appleyard. In Lord Rayleigh's form this consisted | 
of a pool of mercury cut across with a paraffined knife, and 
the two half pools connected to a battery and key. As soon 
as the key was depressed so as to throw a few volts on to 
the intervening film of oil, the electrostatic pressure seemed 
to squeeze the oil Out, and the pools of mercury became one. 
The pressure exerted by a few volts on a him of barely soap- 
bubble thickness is very considerable, and comparable to 
a ton per square inch 

Needle points dipping in oil and mercury were tried as 
practical coherers, the points being* pulled out electro- 
magnetically every time a signal arrived Rotating forms 
of ct>ntart for automatic decoherence were also tried in 
various forms, and ultimately the method took t^^ (qrifi 
of a rotating sharp-edged steel wheel, about half an inch 
in diameter, constantly touching a pool or column of 
mercury on which was a thin layer of oil. No effective 
contact occurs between the wheel and the mercury, not- 
withstanding the immersion, because of the film of oil , 
but the slightest differrnre of potential applied to the two, 
even less than one volt, is sufficient to break the film down 
and complete a circuit, which, however, the rotation of, the 
wheel instantaneously breaks again A spark is so 
sudden that for its purposes the wheel is for the instant 
virtually stationary, and yet the decohesion is so rapid 
that signals can be received in very rapid succession The 
definiteness of the surfaces and of the intervening layer 
make the instrument remarkably trustworthy, and the thin- 
ness of the insulating film makes it very sensitive In 
fact a single cell of a battery cannot be employed as a de- 
tector, because it is of too high a voltage for the him to 
stand. A fraction of a volt is employed, by a potentiometer 
device — usually something like one-tenth of a volt— and it 
15 adjusted to suit circumstances. The battery acts through 
the coherer direct on a Jaw resistance recorder, and the 
record on the strip shows every character of the arriving 
pulses, 'and exhibits any defect In the signalling. Prgvwlpsd 
that every joint and contact, except the one intended to b** 
filmed, IS thoroughly good, the coherer in this form is so 
definite and satisfactory that it becomes safe to say that the 
only outstanding defects are those which occur at the send- 
ing end The signals are picked up and recorded precisely 
as they are emitted, as has been tested by intercalating a 
siphon recorder in a much diluted tapping circuit at the 
sending end, so as to get a record with which to make 
comfurison The traces obtained at the two ends are 
identical to a surprising degree. 

The mercury level has an adjustment which is easily' 
ipade One precaution Is to keep the nm of the whb^l 
clear of dust, which is done by a cork or leather pad pressed 
lightly against it by a spring 

The instt^ment Is not at all sensitive to tremor, and re- 
quires no particular delicacy 0/ adjustnient The wheel has 
to be positive, the mercury negative. 

A telepimne in circuit, through a transformer or other- 
wise, agords an easy method of occasionally discriminating 
the signals by ear. The speed of the wheel gives another 
convenient adjustment to suit various circumstances. 

A simple laboratory form of the instrument, driven by a 
thread from Morse clockwork, can be placed in circuit with 
a ^mple form of potentiometer and a siphon recorder, and 
u^ for Her^wave investigation purposes' It is connected 
with the Ckillertme; areas through a transformer, the coils 
pf recorder being in that caso shunted by meanB of a 
condenser,-^ as to allow the full effeci gf the impuiM to 
be felt at the film without having to (SveiTome anything of 
^ Mtore.l>r i choke mU or ether ebstrtictfon, in oaiei where 
^oefleitiveneoa ia deakabte. 
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Royal Afttjonomlcal Rocloty, Apill Pjaf. H. H. 
Turner, president, in the chair. — ProL MmUMH gaVa on 
account of the Almucantar erected under hla supervision at 
the Durham Observatory, and described the instrumental 
errors, and methods of adjustment of the instrument, and 
the observations made with it during i^oa. — ^The Aotro- 
noiflior Roval exhibited photographs of the recent sun- 
spots, and curves showing the terrestrial magnetic disturb- 
ances which had accompanied the outbreak of solar activity. 
In the course of the discussion Prof. Turner showed a photo- 
graph of solar faculs, 4 c., taken by Prof. G. E. Hale with 
the spectroheliograph at the Yerkes Observatory — 

F. A RoilRmy read a paper on the new star in Gemini 
found by Prof Turner from an examination of astro- 
graphic plates taken at the Oxford University Observatory. 
There was no trace of the star on plates taken February 
21 and S8, but on March t6 it appeared as of the seventh 
magnitude Prof Pickering had since examined the plates 
taken at Harvard Observatory, and found an image of the 
star on a photograph of March 6, though there was no 
trace of it on earlier plates. On March 6 the Nova was 
of the fifth magnitude • it had therefore considerably 
diminished in brightness when found at Oxford, and 
appeared to be still slowly becoming fainter The spectrum 
showed many bright lines, — Father Ooota gave an account 
of observations proposed to be made at a new observatory 
to be establishea in Bulawayo, Rhodesia, and of which he 
was about to take charge, — Prof. MIchle Smith described 
the new observatory at Kodaik^nal, in southern India, 
illustrated by photographs of the observatory and its 
surroundings, and gave a brief account of the observations 
being made there 

Entomological Society, April i, — Prof. E. B. Poullon^ 
F R.S., president, in the chair — Mr. M. jKcobv exhibited 
specimens of Rhaf^iosorna madagascanensis, Heyd., from 
Madagascar, and Banksiae, McLcay, and Mecy~ 

nodera crixalgica, Boisd-, from Australia. In appearance they 
presented many characteristics not usually associated with 
Phytophagous Coleoplera. — Mr C P Pickett exhibited 
specimens of Dilma ivUae bred from Essex pup,e, showing 
the effects of forcing — Mr W J Lucca exhibited lantern 
slides of the Sf>ecinien of Hetnianax ephipptger, and of the 
Orthetrum species attacked by an Asilid fly, shown by Mr. 
R. McLachlan at the last meeting. — Dr. T A Chapmen 
read contributions to th^ hfe-history of Orina (Chrysochloa) 
trtsiis^ var smaragdina. — Mr. F Bnoefc read a paper, 
illustrated with lantern slides, on the life-history of 
Cictndela camp^sins . — Sir George Hnmpaon read a paper 
on Apoprogofua hespenoides, a remarkable new lepidop- 
terous insect from Zululand. He said that the genus must 
be referred to the Euschemonidie, which is represented by 
the single species Euschemon rafflesiae, Westw , from 
Australia. In what quarter of the globe the family origin- 
ated it was impossible to say, but the appearance of the 
species in question suggested that it was a survival of the 
scattered remnant of the Antarctic fauna. It was, however, 
most remarkable that the genus should occur in Africa and 
Australia alone 

Royal Meteorological Socieiy, April 15 —Captain D. 
Wilsofi-Darker, president, in the chair. — Mr. F, J. Brodln 
read a paper on the prevalence of gales on the coasts of the 
British Islands during the thirty years 1871-1900, being a 
continuation of a paper on the same subject which he com- 
municated to the Society last year. The total number of 
gales dealt with during this period was 1455, the yearly 
average being 485, of which 106 were severe. The present 
paperdeals with (i) the number of gales experienced on the 
west, north, south, and east coasts respectively, (2) the 
prevalence of gales at different times in the year, and (3) 
the mean direction from which gales blow on various parts 
of our coasts. — paper on the duration of rainfall, by Mr. 
J. RaMiHlMlf^ was read by the secretary. In this paper 
the author refvs to various patterns of self-recording rahi- 
gauges, and points out the defects inherent Co th^, and 
also stated that it is hardlv poss'fbie to determine from them 
the rate at which rain falls, especially in vtnyi small Quanti- 
ties. Frrmt a HdlUwell'i self-recording rnin-gquge which 
had been In operation ut Southport during the total 

duration of rainfall fOr ihe year was 640 i l^rs. The^ 
author sho^ that the hourly duration values give a 
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curve of diurnal variation, the early morning' maxi- 
mum beitig most pronounced , the afternoon one is also 
present, but is mucn less protracted and of far less ampli- 
tude than the former. Minima occur about mid-day and 
In the evening. The author concluded by giving an account 
of Halllwell's float pattern self-recording rain-gauge. 

MathatniUcal docfeiy, April 16, — Dr. E W. Hobson, 
vice-president, in the chair — Mr. C. S. Jackaon exhibited 
the logo-logarithmic slide-rule constructed from a design 
prepared by Colonel Dunlop and himself, and gavo an 
account of the history of the invention In principle it 
goes back to the early part of the nineteenth century — ^'fhe 
following papers were communicated — Prof A Lod^Up 
Relations between points (m a plane) having conjugate 
complex coordinates. This is an addition to a paper read 
at the meeting in January, 1903 — Prof A E 11 Lava, 
Note on exact solutions of the problem of the bending of 
an elastic plate under pressure The method given by 
Michcll in rroceedmgs, vol xxxi , yields exact solutions of 
the problem, which can be determined completely when the 
plate IS bent by uniform pressure applied to one face, or by 
pressure varying uniformly over the face, and the (clamped) 
edges are circular or elliptic For any form of clamped 
edge the deflexians produced by suih pressures are deter- 
mined by the same differenlial equations and boundary con- 
ditions as arise in the ordinarv approximative theory Ihe 
principles on which the orclinuiy theory is founded are true 
to a certain order of approximation only The small cor- 
rections which must be made do not affect much the calcu- 
lation of the strength of the plale to resist bending, but 
they account rationally for the existenie of the shearing 
stresses and of the tension (analogous to that of a mem- 
brane) by which the pressure is balanced Under uniform 
pressure the median plane of the plate is unstrained, but 
under varying pressure thi^ surface undergoes a small ex- 
tension. — Mr, E T WhittAkar, On those functions which 
are defined by definite integrals with not more than two 
singularities Among the functions included in this class 
are the Eessel functions, the error-function, the logarithm- 
integral, the cosine-integral. A definite integral containing 
two numerical parameters is discussed, and it is shown 
how, by specialisation of the parameters, the above-men- 
tion^ functions and many others can be obtained The 
functions defined by the definite integral satisfy a linear 
differential equation of the second order which is a general- 
isation of Bebsel's equation, they possess asymptotic ex- 
pansions, and are connected by recurrence-formulae and 
integral-formula: analogous to those which hold in the case 
of Bessel functions Attention is drawn to new functions 
included m the class defined by the general definite integral 
— Mr. H MaeCell, On the validity of certain fonnuls 
The paper contains a niticism of certain formal® in the 
algebra of logic — Mr A. Youns, On covanant types,- — 
Mr. R. F. Qwyther, On the deduction of Schlomllch’s senes 
from a Fourier senes, and its development into a definite 
integral Ihe paper presents a demonstratran of the con- 
nection of Schlomilch’s expansion of an arbitrary function 
' in a senes of Bessel functions of order zero with Fourier’s | 
^expansion of the same function in terms of cosines Doth 
expansions can be represented by the same surface integral, 
and the one is transformed into the other by change of the 
variables In the double integral. — -Messrs H W. Richmond 
and T. Stuart, The inflexion-comq of a tnnodal quartic 
curve. It is known that the six points of inflexion of a 
rrihodal quartic curve lie on a conic The paper contains 
two simple proofs of this theorem, and the equation of the 
conic is obtained explicitly in various systems of coordinates 

Edisburgh. 

Bojral Society, FelwuHry 16 — l/»rd M’La.ien m the chair. — 
Dr. J, Rufcrd communicated a paper on the embryology 
of tumours, Ln which, after a critical examination of the 
Cheonea which had bean brought forward, he gave a detailed 
description of his own views. The continuity of germ cells 
from generation to ^neration was now becopimg generaJly 
accepted amddg emb^iogists. The fertilised egg did, not/ 
however, give ri.se directly to an embryo, but rather to a 
aet of gMm celU, every one of whlA had the power, with 
appropriate environment, of developing into an e^liryo. 
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The number of germ cells in a particular species was 
always some power of two , fur example, eight in the frog, 
thirty-two in the lamprey, 128 in the dog-fish, Arc Of 
these one went to form the embryo, and the remainder 
migrated or wandered about in the embryonic body to 
furnish the foundation of the reprodurlive product^; A 
certain percentage would get hopelessly wandered, and 
never find their way to the normal position It was in these 
aberrant or “ lost ” germ cells that Dr Beard found the 
origin of tumours In short, a tumour was a more or less 
reduced, more or less incompletely differentiated i^teriie Metd- 
zpan organism It started by the abnormal development of a 
vagrant germ ceil, and growing under conditions unfavour- 
able to the complete and normal differentiation of ail ita 
parts, it unfolded and developed those things for the growth 
of which the nidus was suitable, ihe rest degenerating. 
Exactly as identical twins were ihc offspring of two sister 
or brother germ cells identical m ancestry from the same 
primitive germ cell, so any animal and a tumour within it 
stood in the same relation of ancestry from one primitive 
germ lelJ — Sir John Murray communicated some pre- 
liminary observations on seiches in certain Scottish loths, 
and exhibited a Seichomeler with which he hoped in the 
(unnng season to get a more definite and precise record 
of these oscillations — I’rof Ohrystai then gave an account 
of the theory of seiches, touching on the work that had 
done by the Swiss and American investigators, and 
developing the inalheniatical theory in a form convenient 
for application The theory was illustrated by a series of 
experiments in a rectangular trough, earned out with great 
skill bv Mr E Maclagan Wedderburn, the characters of 
the uniiiodul and binodal seiches and the influence of a 
shelving bottom being well brought out.- — A short paper 
was presented by Prof Anglin on the equation of a pair 
of tangents to a lonn 

Dun LIN 

Royal Dublin Society, March 17. — Mr Simael Geo 
ghegan in the thair — On the petrological exammatum of 
paving sets, by Prof J Jolyp F R S By ex.iminaiion of 
the worn surfaces of many different sorts of paving sets, in 
conjunction with petrological examination of the rock, it is 
found possible to connect the qualities of the set with the 
nature and relative amounts ot the mineral constituents 
present in the rock The petrological examination of ihe 
rork now briomes a very sure giiide in (he examination of 
on untried set , its degree of durability and roughness under 
wear can be foretold with a high degree of certainty — Mr. 
William Tatlow exhibited and described an alum. mum 
rerfifier for alternating elettric currents, and a three-phase 
rotary ion verier 

Paris 

Academy of Sciences, April 14. — M Albert Gaudiy in 
the chair --On certain algebraic surfaces for which the 
integrals of the total differentials, reduce to algebreJcal 
logarithmic lombinalions, by M Emile Rfcard. — On the 
disrusssion and integration of differential equations of the 
second order with lonstant coefficients, by M. E ValHae. — 
The catalytic decomposition of alcohols by finely divided 
metals, primary alcohols, by MM Paul tabatior and J B. 
CMNl9r«na, The reactions previously described for ethyl 
alcohol have betn extended to higher alcohols of the same 
class, and it has been found that, with reduced copper 
between certain limits of temperature, the alcohol is split 
up Into the correyponding aldehyde and hydrogen, without 
any secondary reactions of impuriance. With reduced 
nickel the reaction U more violent, the aldehyde formed 
being further acted upon — The sounds emitted by sand in 
mq^jon, by M. Lortqt. — On the projection of matter round 
the electric spark, by M.' Jules R«m»nov. From the experi- 
ments described It would appear that gases and vapours, 
traversed by a spark, are thrown out by it in all directions, 
as a consequence of the sudden elevacioil of temperature. 
The direction of the current does not ^pear to have any 
effect upon the sense of this projection. — The action of radio- 
active bodies on the electric conductivity of sefenium, by 
M Edmund von Aub«l- The radio-active bodies examined 
acted upon selenium m a manner resembling light or the 
Rontgen rays, but the effect Is produced much more slowly, 
t — On the electric and magnetic dichrolsm oT liquids, by 
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M. Oeorgei MmiIii. — An aspMinifintal contributloli: t6 
phyilolo^ of death, MM. N. Vanohlcto artd G. Vwrpna 
—On the principal alimentary Legfumlnoatf of the Frtoch 
colonlea, by M. talinnd. 

St« Louts. 

Academy of ScleDca, April 6.— Prof. F. Nipher 
repprted that he had apparently succeeded in producing a 
distortion of a magnetic Aeld by means of explosions. Tl^ 
apparatus used was a transformer consisting of concentrk , 
eras wound upon brass tubes. The outer tube wa# flv} 
inches In diameter and six feet long, wound with mom 
than four thousand windings of No. 16 wire. Thls^coi 
was traversed by a continuous current from a stufd^ ' 
battery. Within this, and separated from it by an air- 
space of an inch, Is a secondary coil of equal length, having 
more than twenty-five thousand windings of No. 25 wire* 
This coil is connected to a D'ArsonvaJ galvanometer. 
Within the tube on which this coll Is wound is a smallof 
brass tube within which a train of black gunpowder is lald^ 
This tube is open at both ends, and has practically no 
recoil when the explosion Is made. Whan bung bv a bifilar ! 
suspension on cords ten feet In length, the recoil Is about 
an Inch. When the exciting current is small compare^ 
with the capacity of the battery, the galvanometer reading 
is very steady. When the train is exploded, a sudden and 
mark^ throw of the galvanometer results, which could ta ; 
accounted for by an increase In the permeability of the long 
explosion chamber The deflection reverses when the fiel^ 
Is reversed. The, hot gases liberated In the explosion aif 
all diamagnetic, and tend to decrease the observed eflecd 
In two cases the galvanometer deflection was in the opposite 
direction from that stated above, and this Is being rurthu- 
Inquired into. When seven tubes between the two coils 
are simultaneously exploded, only slight effects can 
obtained, and these deflections are wavering, or to and fro, 
in character. A wire was threaded through the inner com- 
bustion tube, through which a current of three amperes 
was passed. This circuit was opened and closed with no 
visible effect. The galvanometer circuit Is shielded by tin- 
foil, which Is also connected with the explosion tube, and 
grounded. Sparks an inch long to the tin-foil produce no | 
result. When the explosion tube is removed from the 
transformer, and taken near the galvanometer or the 
storage battery, no deflection is produced by the explosion. 
An explosive mixture of gases from water electrolysis under 
atmospheric pressure produces a much less violent n- 
ploslon, and produces a correspondingly less effect Une 
scale readme of the galvanometer changes by more than' 
twenty divisions with the heaviest explosions, and an^ ex- 
citing current of 0 6 ampere With smaller explosions or, 
feebler currents, the effect Is diminished. No deflehidifs 
can be produced by striking the table upon which the trans- 
former rests, nor by striking the transformer itself, even 
when it moves slightly under the blow The secondary^ and 
primary colls are held rigidly in fixed position with respect 
to each other. Arrangements have now been made to place 
the explosion tube in the focal line of a parabolic cylinder 
of metal, the galvanometer coil being in the focal line of 
a similar mirror. Either or both are to be surrounded by 
an exciting coil, This line of research was suggested by’ 
Young’s account of his observation of five solar outbursts 
In 1873, which were each accompanied by sharp fluctuations 
in the magnetic tracings at Kew and Stonyhurst. 
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JRADJUM. 

^ HE discovery by Monsieur and Madame Curie that 
^ a sample of radium gives out sufficient energy 
to melt half its weight of ice per hour has attracted 
altentlon to the question of the source from which 
the radium derives the energy necessary to maintain 
the radiation; this problem has been before us ever 
since the original discovery by Berquerel of the radi- 
ation from uranium. It has been suggested that the 
radium derives its energy from the air surrounding it, 
that the atoms of radium possess the faculty of 
abstracting the kinetic energy from the more rapidly 
moving air-molecules while they arc able to retain 
their own energy when in collision with the slowly 
moving molecules of air. I cannot see, however, that 
even the possession of this property would explain the 
behaviour of radium; for imagine n portion of radium 
placed in a cavity in a block of ice ; the ice around the 
radium gets melted; where does the energy for this 
come from ? By the hypothesis there is no change in 
the energy of the air-radium system in the cavity, for 
the energy gained by the radium is lost by the air, 
while heat cannot flow into the cavity from outside, 
for the melted ice around the cavity is hotter than the 
ice surrounding it. 

Another suggestion which has been made is that the 
air IS traversed by a very penetrating kind of BecquerH 
radiation, and that it is the absorption of this radiation 
that gives the energy to the radium We have direct 
evidence of the existence of such radiation, for 
McClennnn and Burton have recently shown that the 
ionisation of a gas inside a closed vcss'el is diminished 
by immersing the vessel in a large tank full of water, 
suggesting that part, at any rate, of the ionisation of 
the gas is due to a radiation which could penetrate 
the walls of the vessel, but which was stopped to an 
appreciable extent by the water To explain the heat- 
ing effect observed with radium, the absorption of this 
radiation by radium must be on an altogether different 
scale from its absorption by other metals As no 
direct experiments have been made on radium, It is 
possible that this may be the case; it is not, however, 
wttipt v^ e should expect from the experiments which 
have been made on the absorption of this radiation by 
other metals, for these experiments have shown that 
the absorption depends solely upon the density of the 
absorbing subs^tance, and not upon its chemical nature 
or physical state; if this law hold for radium, the 
absorption by it would be on the same scale as the 
absorption by lead or gold, and altogether too small 
to explain the observed effects We are thus led to 
seek for some other explanation. I think that the 
absence of change in the rardium has been assumed 
without sufficient justification ; all that the experU 
ments justify us in concluding is that the rate of 
change is not sufficiently rapid to he appreciable in 
a few months. There is, on the other hand, very 
strong evidence that the substances actually engage^ 
in emitting these radiations can onlV keep up the pro- 
cess for a short time; then they die out, and the siih^ 
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sequent radiation is due to a different set of radiators. 
Take, for example, Decquerel'-s experiment when he 
precipitated barium from a radio-active solution con- 
taining uranium, and found th.it the radio-activity was 
transferred to the precipitate, the solution not being 
radio-active ; after a time, however, the radio-active 
precipitate lost Its radio-activity, while the solution of 
uranium regained its original vigour The same 
thing is very strikingly shown by the remarkable and 
suggestive experiments made by Rutherford and Soddy 
on thorium; they separated ordinary radio-active 
thoria into two parts, transferring practically all the 
radio-activity to a body called by them thorium X, the 
mass of which was inflnlLesimal in comparison with that 
of the original thoria; the thorium X thus 'separated 
lost in a few days its radio-activity, w^hile the original 
thoria in the same time again became radio-active. 
This seems as clear a proof as we could wish for that 
the radio-activity of a given set of molecules is not 
permanent. The same want of permanence is shown 
bv the radio-active emanation's from thorium and 
r.idium, and by the induced radio-activity exhibited 
by bodies which have been negatively electrified and 
exposed to these emanations oi to the open air; m all 
these cases the radiO-activity ceases after a few days. 
I have recently found that the water from deep wells 
111 Cambridge contains a radio-active gas, and that 
this gas, after being liberated from the water, 
gradually loses its radio-activily ; the r.adio-activity of 
polonium, too, is known not to bL‘ pf’rmanent 
The viow^ that seems to me to be suggested by these 
results IS that the atom of radium is not stabk under 
all conditions, and that among the large number of 
.itoiTis contained in any specimen of radium, there are 
.1 few which are in the condition in which stability 
leases, and which pass into some other configuration, 
giving out as they do so a large quantity of energy 
I may, perhaps, make hiy meaning clearer by con- 
sidering a hypothetical case Suppose that the atoms 
of fi gas X become unstable w hen they possess an 
amount of kinetic energy loo times, say, the average 
kinetic energy of the atoms at the temperature of the 
room There would, according to the Maxwell- 
Boltzmann law of drStributlon, alw'ays be a few atoms 
ih the gas possessing this amount of kinetic energy ; 
these would by hypothesis break up , if in du'ng so 
they gave out a large amount of energ^^ in the fbrm of 
Bccquerel radiation, the gas would be radio-active, 
and would continue to be so until all Us atoms had 
passed through the phase in which they possessed 
enough energy to make them unstable; if this energy 
were loo times the average energy it would probably 
take hundreds of thousands of years before the radio- 
activity of the gas was sen-jibly diminished. Now in 
the case of radium, just as m the gas, the atoms are 
not all in identical physical circumstances, and if 
there is any law of distribution like the Maxwell- 
BoUzmann law. there will, on the above hypothesis, 
be a very slow transformation of the atoms accom- 
panied by a liberation of energy. In the hypothetical 
c0se we have taken the possession of a certain amount 
of kinetic energy as the criterion for instability ; the 
argument will apply tf any other test is taken. 
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It may be objected to this explanation that if the 
rate at which the atoms are beinf^ transformed is very 
slow, the energy liberated by the transformation of a 
given number of atoms must be very much greater 
than that set free when the same number of atoms 
are concerned In any known chemical combination 
It must be remembered, however, that the changes 
contemplated on this hypothesis are of a different kind 
from those occurring in ordinary chemical com- 
bination, The changes we are considering are changes 
in the configuration of the atom, and it is possible 
that changes of this kind mav be accompanied by the 
liberation of very large quantities of energy. Thus, 
taking the atomic weight of radium as 225, if the 
mass of the atom of radium were due to the presence 
in it of a large number of corpuscles, each carrying 
the charge of 3 4X 10 electrostatic units of negative 
electricity, and if this charge of negative elec- 
tricity were associated with an equal charge of 
positive, so as to make the atom electrically neutral, 
then if these po^aitive and negative charges were separ- 
ated by a distance of 10”® cm , the intrinsic energy 
possessed b> the atom would be so great that a diminu- 
tion of it by 1 per cent would be able to maintain 
the radiation from radium as measured by Curie for 
JO, 000 years. 

Another point to be noted is that the radiation from 
a concentrated mass of radium may possibly be very 
much greater than that from the same mass when 
disseminated through a large volume of pitch blende; 
for it la possible that the radiation from one atom may 
tend to put the surrounding atoms in the unstable 
Htate; if this were so, more atoms would in a given 
time pass from the one state to the other if they were 
placed so as to receive the radiation from their neigh- 
bours than if they were disseminated through a 
matrix which shielded each radium atom from the 
radiation given out by its neighbours. 

J. J. Thomson 


ENTKOpy. 

The Thermodynamics of Heat Engines, By Sidney A. 
Reeve, Professor of Steam -Engineering at the Won* 
cester Polytechnic Institute (U.S.A.). Pp. xiv + 316 
+ 42, (New York: The Macmillan Company; 
London: Macmillan and Co., Ltd,, iqoj.) Prioft 
105 . 6d. net. 

T his is a very good specimen of that sort of book 
which is an amplificarion of the lecture notes of 
a professor who has carefully prepared problems for 
students. We may not always like the way in which 
he introckices the subject to his pupils, and we may 
say that it is unphilosophical and even cryptic, and 
^ometimaa too brilliant, but such comments are often 
due to the fact that his way happens not to be the usual 
way of presenting the subject. The wray of Prof. Reeve 
probably duite hla particular class of unscientific pupils 
very welL He uses terms in senses somewhat different 
from thofe in common use He is absolutely correct 
in many tstatements with which wc Would willingly 
as imiah fault as Macaulay did with those of 
Robert Montgomery. For example;-^ 
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*' The universe Is eternal. In the face of its steadi- 
fast continuity man's momentary existence and evan- 
escent will are as cloud-wreaths against a mountain 
side " 

We do not know why it should be thought necessary 
when an engineer is presenting the usual useful appli- 
cation of the known taws of thermodynamics that he 
should introduce it in thirty-six pages of this style of 
writing. 

When the author comes to the actual problems which 
may be worked out by a simple aDolicatlon of the 
diagram, he iij a fairly safe guide to the student, 
although here and there we should have liked him to 
point out on what assumptions he is working 

Perhaps readers of Nature will allow us to give a 
short description of the way in which even elementar)) 
engineering students are now able to solve \^^hat used 
to be considered very difficult problems 

We assume that at any instant a pound of stuff is. 
all at the same pressure p and temperature (, and that 
it has a volume v There is some law connecting 
V and t so that any two of these three Vkill define the 
state of the stuff During any infinitely small change 
of state, the stuff gives out mechanical energy or does 
work p dv if dv i$ its change of volume; let it receive 
the heat energy dH. Stating all energ> in the same 
units, the net gain of energy by the stuff during the 
change is dE = dH — p,dv. This E is called the intrinsic 
energy of the stuff. We assume that there is no other 
kind of energy to be given to or taken from the stuff 
than heat and work. The first law of thermodynamics 
states that, if stuff is carried through a cyclic change 
and is brought back to its original state, the integral 
of dH is equal to the integral of p.dv, and E comes back 
to its original value. The integral of dH is not zero» 
the integral of the work p.dv is not zero, but the 
integral of dE is zero The gain of intrinsic energy 
in a closed cycle is zero. The second law of thermo- 
d3mamics is that if we divide dH by t the absolute tem- 
perature (on a perfect gas thermometer) of the stuff 
and call dH/t a gain dip of entropy, then the integral 
of dp In a complete cycle is zero. 

The mathematical statements of the first and second 
laws of thermodynamics are, therefore : — E and tp are 
properties of the stuff which are known if the state of 
the stuff is known. Or, dE and dp are complete 
differentials. 

Thus in any sta.te of 1 lb. of stuff we know its 
A T/, t, E and p, 

and (except during change from solid to liquid, or 
liquid to vapour, when p and t are not independent) 
any two of these five enable all the others to be calcu- 
lated. Hence, graphically, a diagram showing how 
any two of them alter, is a diagram which completely 
defines the changing stuff- This has been known ever 
since Rankine and Claustus discovered the second law 
of thermodynamics. It is owing to Mr. McFarlane 
Gray's persistency in advocating the use of the p/ 
diagram in conjunction with the p,v diagram that 
engineering students are able so easily to worit prob- 
lems, especially In stuff which is in the liquid-vapour 
condition. 

Since work is p.dv, the area of a p,v diagram re- 
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presents the work done in any small or larg'e chang'e 
of state. Since dHcf the area of a diagram 
represents the heat received. If students have the use 
of two blackboards on which they can, without trouble, 
show by the coordinates of a point the ^ and n or the 
t ond 0 of a pound of stuff, the whole thermodynamic 
conditions arc knov^n. If the state oF a pound of any 
kind of stuff is given in any way, it is good to be able 
quickly to show it by a point either on the p,v or on the 
diagram Therefore these blackboards have equi- 
pressure and equi-volume curves permanently marked 
upon them Thus on a water stuff blackboard a student 
can mark in chalk, without any trouble, such points 
ns these — 

(1) A pound of water steam, 80 per cent water, 10 
per cent, steam ,it a pressure of So lb per square 
inch, 

(2) A pKJund of water steam at So lb per squ.ire inch, 
its volume being 3 cubic feet (the volume of the p.irt 
which is water is neglected) 

Or he can quickly work such exercises as these 

(3) The stuff of (2) is cooled at constant volume to 
30 lb per square inch, show how it changes its state; 
hud the heat abstracted 

(4) The stuff of (2) H expanded adiabalically , make 
a table showing its p and v at every insLanl and draw' 
a p,v diagram showing the adiabatic expansion. State 
the dryness of the stuff at each point 

But w'hy go on It is evident that w’lth such a 
board, with chalk and a sponge an experimenter can 
work the most interesting problems He sees at once 
the thermodynamic inefficiency when heat is given to 
boiler feed water; the small thermodynamic efficiency 
of superheating, the wetting effect of expansion of 
dry steam; the drying effect of expansion on very wet 
steam ; the heat given and the work done in any change 
of state. 

VVe have found that this practice w'lth blackboards 
leads to the most exact quantitative and practical know- 
ledge of what goes on in heat engines But the student 
must really state the answ'ers as to heat and work 
exactly, the scales to which energies are represented 
being , familiarly known After a little practice, the 
ghostly quantity entropy gets to be as well known as 
electrical potential now is to experimenters — in 1868 
it was merely a mathematical expression to most 
students, just as entropy now must remain to anybody 
who will not experiment 

An indicator diagram shows the pressure and the 
travel of the piston, and therefore we may say, the 
volume displaced behind the piston, but we do not call 
it a p,v diagram Its value in enabling the indicated 
horse-power to be calculated, in telling how the valves 
and passages perform their duties, is, as we know, 
very great. But when we desire to use it in our study 
of the thermodynamics of the engine, w-e must first 
endeavour from our other measurements to find out 
how much stuff, w^ater-steam or air or other gaseous 
mixture, is undergoing the changes of pressure and 
volume which are recorded. We must also know the 
aqtual volume of the stuff at every instant, and we get 
tHU adding the volume of the clearance. We- can 
notv draw a p,v diagram^ but it is not sufflciently 
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noticed by studentis that it is only on certain assump- 
tions being made that we can study the p.v diagram 
for a whole cycle of operations For example, in a gas 
engine cylinder, w'e can draw the p,v diagram from 
the beginning of the compression, through the ignition 
and expansion parts until the exhaust valve opens, on 
the assumption that there ha^ been no leakage past 
valves or piston The p,v diagram of all the rest of 
the cycle is drawn on the assumption that something 
W'hich is really occurring elsewhere is occurring in the 
cylinder itself We consider that in the hands ol 
elementary students the assumed p,v diagram for all 
other parts of the cycle may be very misleading Un- 
fortunately, it IS seldom that one finds an author w'ho 
is careful to explain these assumptions, which, when 
clearly understood, do enable most valuable calcula- 
tions to be made Ihe idea underlying a p,v dia- 
gram IS that any point shows the p and v of a certain 
quantity, say a pound, of the stuff. That is, it is all 
at a certain p. But during release, part of it is at one 
p and part at another, and during release, therefore, to 
speak of a p,v diagram is absurd. The assumption 
on which wc usually proceed is that we shall let the 
area of w'hat we call oui p,v diagram represent the 
work done upon the actual piston 

Again, in a steam engine cylinder W'e can draw the 
real p,v diagram from cut off to release. Ail the rest 
of the cycle is draw'n on the above assumption as to 
work In draw’ing the diagram we assume that the 
stuff is all at the same temperature at any instant and 
every point on this diagram corresponds w'lthout am- 
biguity with a point on the p,v diagram, but it is on 
the assumption that we do actually know' the weight 
of stuff W'e are dealing wdth. Given any p,v diagram 
for a given quantity of any kind of stuff, one, and only 
one, 40 diagram can be drawn. The p,v diagram 
show's by its area the work done in every change, the 
other shows the heat given to the stuff in every change ; 
the net area of any closed part of the one is equal to 
the net area (taking the same units for heat and work) 
of the corresponding closed part of the other 

It will be found that every engineer who has pub- 
lished speculations based on such diagrams has really 
kept in his recollection the assumptions on which they 
are drawn, but it seems a pity that for the sake of 
dementary students they should not specifically discuss, 
thes^ assumptions. 

In refrigerating machines, in gas and oil engines^ 
there is probably greater equality of temperature 
throughout the mass of stuff at each instant than there 
is in the wnter-steam of a steam engine cylinder. The 
btate of things^ inside a steam engine cylinder is very 
complex on this account, but the p^v and /,0 diagrams, 
although based upon simple assumptions, really do 
lead us a long way in Our study of what happens 

All engineering calculation is based on simple 
assumptions; the engineer knows that real problems 
are very much more complicated than any such assump- 
tions suggest, and that .experience and wisdom are 
needed by all men who are going to make use of such 
calculations. There are foolish men and foolish book& 
which give students the notion that the simple assump- 
tion represents truly the real case, but the true en- 
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gineeringf student soon emancipates himself from such 
pedantry. The student who does not believe in the 
worth of any kind of calculation or consideration of 
what is going on in the cylinder is in a permanently 
worse state, however, than even the unemancipated 
pedant, Whether he reaches this position through 
disgust or because he has never made any attempt to 
compute, it may be premised that he is, or is destined to 
be, a child of Gibeon. When he says he is desigrung 
a new engine, he means that he is copying an old 
engine, introducing changes in detail which may or may 
not be for the worse. Consciousness of his degraded 
condition causes him to inveigh continually against all 
knowledge (or, as he calls it, theory); all power to 
compute beyond that which is possessed by the house- 
keeper. To the man who practises the use of the 
diagram, exercising his common sense, bringing all 
his other experience to bear, the thermodynamics of 
heat engines is revealed as it can be revealed in no 
other way. What is the f,v adlabadc for any kind 
of wet Or dry or superheated steam with any initial 
pressure? How small is the thermodynamic value of 
superheating, and how great is its value in giving a 
dry cylinder ? What is the exact benefit of using high 
pressure steam? In what directions are we to work 
in gas and oil engines, distinguishing between effici- 
ency as to energy and efficiency as to total money 
values ? Compare the commercial values of ammonium 
anhydride and air as the stuff to be used in refriger- 
ating machinery. It is really wonderful to see hoW a 
man almost illiterate, innocent of algebra, can use 
his diagram of water-steam or air or ammonium 
anhydi‘ide, obtaining in a few minutes answers to 
problems which the mathematical engineers of twenty 
years ago spent days in solving We know men who 
pet and fondle their slide rules, but the delight of these 
men is nothing to that of the men who make a daily 
companion of their diagram. 

It is sometimes asked, During a change in which the 
p or f is not the same for the whole of the stuff ; we 
can calculate the 0 at the beginning and end, can we 
speak of its value in the intermediate states? 

Now we know of no practical problem in which 
there Is need to speak of 0 in the intermediate states; 
*0, as carefully defined for the whole stuff, has no mean- 
ing during th^ change any more than p or or t. In 
Che case of a perfect gas allowed to expand freely 
without doing work, say, to twice its volume, the 
vessels being non-conducting, a true p,v diagram of 
the change cannot be imagined, and a true /,0 diagram 
cannot be imagined. If, however, wc are allowed to 
assume, as is usual, that kinetic energy a gas is 
heat, U Is probable that if for every infinitely small 
portion of stuff we find the heat rtedved by it dH at 
the teipperature t, then dHJi for this small portion is 
a complete differential, and is its entropy, and the sum 
of all the entropies of all the small portions may be 
called the entropy of the whole stuff at each instant, 
aithougifi this is outside the definition. From this 
pojnt of view we may speak of the entropy of the 
whole as changing continuously from the initial to 
the final condition. It was no doubt from this point 
of view that Clausius, in the only place in which he 
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speaks of entropy of a system In which the temperature 
is not the same throughout, said ** the entropy of the 
universe tends to a maximum, “ However, it would 
seem that it is dangerous to go outside the actual 
definition in our use of the word entropy for the whole 
of the stuff, and if so we had better say that, as we 
cannot speak of the p or t of the stuff during such a 
change as having any meaning, so we ought not to 
speak of its 0 as having any meaning. Stuff carried 
cyclically through the same series of changes over and 
over again, like water in a steam engine or ammonium 
anhydride in a refrigerator, returns again and again 
to its original 0 ; passes every cycle through the same 
changes of 0. 

Unpractical people, that is, people who dislike exact 
computation, occasionally exhibit annoyance when they 
are told that they cannot understand how to use the 
idea of entropy without a little study This study may 
be mathematical or experimental, or better, both If 
a non-mathematical person will accept in faith a few 
statements such as will enable him to perform exact 
computations with a /,0 diagram, it is astonishing how 
soon he can understand everything. This is how. the 
late Mr Willans was enabled to effect his great im- 
provements in the steam engine But the unpractical 
person who is not mathematical and refuses to experi- 
ment with diagrams makes the assumption that 
entropy is something he already knows about under 
some different name — ^it is some form of energy or a 
force or a pudding — and he writes great nonsense 
about teachers and writers on thermodynamics If he 
is not quite ignorant he is more dangerous, for he 
Speaks of the entropy of a quantity of heat in a furnace 
of a boiler, and traces the entropy of this heat as it 
passes to the condenser of a steam engine. Just as 
we say that two and three arc not six, or that the 
world IS not flat, so w’e say that to speak of the entropy 
of a quantity of heat is to talk nonsense exactly analo- 
gous with the volume of a quantity of work. We have 
exactly the same right to speak of the pressure or 
volume of a quantity of heat as of its entropy. We can 
easily speak of the total work obtainable In a perfect 
engine from a quantity of gas at high temperature In 
a furnace. We can also see how the energy received 
by it from fuel might have been received rn a 
very much better way if it Is to be made avail- 
able for the doing of wrork in a perfect engine. 
All such nroblems are quite familiar to anyone who 
uses the /,0 diagram. It Is Dr, Diesel's way of look- 
ing at this latter problem which is now so interesting 
The heating and cooling of stuff must be performed 
by adiabatic compression and expansion. All heat must 
be given to the stuff at the highest temperaturd; all 
heat taken away at the lowest temperature. Not only 
is this quite clear to users of the /,0 dlagraitiy but a 
thing of more importance — the practical need fdf de- 
parture from these perfect thermodynamic bOttdftfbhs 
in actual engines. 

Thermodynamic efficiency is one thing, the efficfeOcy 
of which we speak when we think of the commSrclal 
cost of large cylinders doing on the whole only a 
amount ol useful work, that is another chln^. ft is 
an excellent exercise for a ph>'xic8 student to assUitie 
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that all encrg-y is not equally valuable; thus, in an 
ordinary gas engine cycle, or that of the Diesel engine, 
let him assume that when energy has been given up 
to a crank shaft, and we now expend it in compressing 
the stuff in a pump, that each unit of it is five or ten 
times as valuable as mere heat energy ; it is astonish- 
ing how much clearer his notions become concerning 
real practical efficiency of an engine He is getting 
acquainted with the fact that all the problems of the 
engineer are much more complicated than those of the 
physicist or mathematician. John Perry. 


VERTEBRATE MORPHOLOGY. 
Vergleichende Anatomte der Wtrhelthure, mit Beruck- 
suhtigung der Wfrbellosen. Von Carl Gegenbaur. | 
Vol ii. Pp viii + 696. (Leipzig . Engelmann, j 
1901 ) Price 20s. 

T he aged master and founder of modern com- 
parative anatomy has completed his life’s task, 
and he has retired from the busy world The results 
of half a century’s active research and incessant 
thought are embodied in his " Vergleichende 
Anatomic der Wirbclthicrc,” of which the second 
volume deals with the alimentary and respiratory, 
vascular and urinogcnital organs. The plan of the 
work now needs no further comment it is the same 
as that of the first volume Short, extremely con- 
densed accounts of invertebrate conditions form a 
kind of introduction to each chapter, which then deals 
with the Vertebrata to a very full extent, certainly 
much more fully than any other general and com- 
prehensive book 

On the whole, the present volume is more up-to- 
date. Naturally so, since the bulk of it has been 
written within the last few years, and the author 
was able to dismiss for ever from his mind the vast 
amount of matter embodied m the first volume The 
whole stupendous work, about 1500 closely printed 
pages and nearly 1000 text-figures, will give an ever- 
lasting impetus to vertebrate morphology Not only 
is there deposited in it an enormous amount of ana- 
tomical descriptive detail, not only is it full of grandly 
conceived ideas, but new lines of further inquiry are 
laid down plainly, with cautioning against lurking 
pitfalls. It contains all the features of a text-book in 
the true sense of the word. It is a guide how to 
study morphology And still this grand work, 
although hailed with delight on its first appearance, 
is nttt exactly liked or loved. On the contrary, many 
of its readers are disappointed. Those who expected 
that the book w^ould be a revelation of the whole of 
animal morphology would do w'ell to take to heart 
the author’s repeatedly emphasised confession, “ dass 
wir in den meistcn Fra gen erst am Anfang der 
Erkenntniss stehen.” We, w’ho know little, de- 
mand a final solution, where the master himself, after 
his own dissections and having criticised the conflict- 
ing statements of other workers, is satisfied with 
opening out entirely new vistas which widen t^e 
problem. Examples of this af^ the chapters dealing 
with the tongue, palate and epiglottis, wherein are 

1 S« nview Qf vol. I , Natubr, Decembir, 1898. * 


embodied some of the author’s latest original re- 
searches. 

But there are several drawbacks which seriously 
detract from the value of the book as a readily 
accessible source of information ; it is so difficult to 
understand Every great writer has his own style, 
and that of our author is involved and heavy; there 
are hundreds of sentences the deep and sound sense 
of which does not reveal itself without much painful 
interpretation This Is felt and frequently admitted 
also in Germany. One of his foremost disciples, how- 
ever, has written an Indignant protest against this 
charge; the apologist points out that the subject- 
matter itself is difficult, that such a text-book must 
necessarily stand on another level than a novel, and 
that Goethe or Kant are likewise not always easy 
reading. 8 ic 1 Well, there are, and will be, many 
good morphologists and German scholars who will 
misunderstand our author, and that through no fault 
of their own. However serious and annoying, this 
defect of the book is a matter of form. 

A much graver consideration is the following The 
author begins a chapter with a continuous, needless 
to say logically coherent exposition of the structure, 
modifications, the phylo- and ontogenetic develop- 
ment of certain organs, and his own leading view- 
appears clear and convincing until, without warning, 
he contradicts himself in what he has laid down pre- 
viously, perhaps in some other chapter. Or worse 
still, there follow long passages in small print con- 
taining another hypothesis or new facts the merits 
of which are put so forcibly that the reader cannot 
doubt that this must, after all, be the view preferred 
by the author In many of these cases only one inter- 
pretation ran be right, but the text goes on as if no 
amendment had been carried. Frequently this up- 
setting mode of treatment is obviously due to more 
recent additions or interpolations Of course, a fair- 
minded author gives every tenable hypothesis, and if 
he then states that the solution is not yet final, no 
more remains to be said. This our author does often, 
even as a rule, but not always, and, therefore, the^ 
exceptions are all the more jarring Jutare in verba 
magistri may be a sign of unscientific weakness or 
laziness, but we have a right to leam the views of 
an acknowledged master 

But let us proceed from generalisations to crucial 
points 

Origin of Vertebrata — 'fhe transformation of the 
anterior cephalic i>ortion of the alimentary canal^into 
a respiratory chamber is predominant in, and typical 
of, the Vertebrata. Resemblances in the formation of 
such a chamber, first and faintly indicated in Cephalcv 
discus, carried further in Enteropneusta and Tuni- 
cata, do not mean n^or relationship with the Verte- 
bratn, Direct transitional stages are still unknown, 
perhaps because the creatures concerned have died 
out Mouth and arms' being secondary features in- 
dicate that the Vertebrata have a long ancestral 
history. Although Amphioxus resembles Tunicates in 
many respects (respiratory chamber, perlbranchial 
cavity, hypophysis, &c.), the metamerism of iU body 
is a feature of such importance that it forbids any 
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doser connection of these two groups (p. 25). Thus 
we are told categorically that we need not look any 
further in this direction for the vertebrate ancestors 
But in spite of this, on p. 338, the epithelial lining 
of the bloodvessels is spoken of ** als ein erst den 
Tunicaten und von da den Vertebraten gewordener 
Erwerb." The remark on p. 25 — that the origin of 
the Vertebrate is not quite strange to the Invertebrata. 
since the organisation of the former exhibits nothing 
absolutely new, nothing which does not crop up in ^ 
some one of the other phyla — sounds rather flat, ftnd 
conveys little comfort to him who ia anxious to learn 
what the greatest authority has to say about their 
de^celU. 

Lungs and Airbladders, p. 256 — Certain Sela- 
chians possess a dorsal blindsac opening into the 
CEsophagus, perhaps the forerunner of the airbladder 
of other fishes Since this diverticulum exists in 
Selachians only during their early life and vanishes in 
the adult, 

“ wird es als rudlmentaeres Organ zu deuten sem, 
wobei nur fraglich bleibt, wie dcr ausgebildete Zustand 
sich verhielt, und ob es je einen solchen besessen hat.” 

Are here not mixed up the two opposites rudimentary 
and vestigial? If this organ never was in a complete, 
functional condition, it would be a rudiment in the sense 
of incipient evolution. But our author can only mean 
vestige or remnant. 

Concerning the question of the homology oF ‘air- 
bladders and lungs, a view still frequently advocated, 
we ate told clearly, on p. 216, that 
“ from the low stage of the future lungs are derived 
other organs which do not yet have a respiratory 
function, namely, the so-called airbladders of the 
fishes Consequently we do not meet with the lungs 
as such from their first beginning, but as air-receiving 
organs other significance. Only gradually they 
become capable of competing with the primary 
respiratory organs (the gills) and are thereby turned 
into lungs.’* 

But on p 256 we arc informed, upon the ground 
of want of proofs of the change of airbladders into 
Tungs, that more likely the airbladders and lungs are 
□kin to each other only in so far as both are evagir|a- 
tions of the gut, but that both have started very early 
upon opposite roads. In other words, the text is 
flatly contradicted by the small-printed later addition 

Gills . — On p. 239, the inner gills of the Anura 
are properly derived from their outer gills, a modifica- 
tion which has been studied by Maurer and others. 
On 'the next page, however, the outer gills of the 
Anura are derived, A. la Boas, from the true inner 
gills of fishes, and on p. 341 we are told that the 
former, first, derivation means a gap in comparison 
with fi^es. Of course there would be a gap, since 
the two statements, the first correct, the second a 
baseless assumption, are absolutely contradictory. 
This muddle could not have happened unless the small 
type of pp. 240-241 was a< later addition to the text. 

Vascitiar System, pp. 337^39.— The participation 
of the l^ndodenn in the formation of the heart of 
Amphiotug is certain. Very valuable ia the fact that 
the etidpderm contributes to the vascular system, 
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heart and vessels of certain Elasmobranchs, but it is 
gradually superseded by the mesoderin. It is doubt- 
ful whether the case of entirely mesodermal formation 
is a reversion to the original condition. Since the 
endodermal origin stands in opposition to what 
happens in almost all the bilateral invertebrates, we 
conclude that the change took place already in the 
Tunica ta, viz. that endodermal growth has been 
acquired by them, whence the Vertebrate have taken 
it over Now, having had to conclude that the en- 
dodcrmal origin of the vascular system of Tunicata and 
Vertebrata is a secondary feature, which is still pre- 
scived in but a few cases, the question arises whether 
the mesodermal origin is to be explained by a reversion 
to the original condition or whether It is (p 339) once 
more (wiederum) a csnogenetic feature VVe desist 
from answering these questions, 

” da in den Thatsachen nichts geaendert wird, und 
durch Caenogenese auch etwas Altes entstehen kann, 
nach den Beziehungen die alt und neu besitzen ’* 

He who understands the above sentence, to the extlu- 
sion of doubt, will be able to translate it 

Could the author not apply to the solution of the 
discrepancy the same principle of the suggestion which 
he makes on p. 416, apropos of 

“ the origin of the lymph-follicles reveals the lymph- 
cells as derivations of the endoderm. The primitive 
condition is lost in the Placentalia, not because the 
endoderm has handed over its function to other 
tissues, but because the latter have received their en- 
dodermal share at a much earlier ontogenetic 
period 

Heart, p 345 — The heart of reptiles, birds and 
mammals passes temporarily through the stage of a 
double tube On p 345 this is explained as an un- 
doubtedly secondary feature, due to a special adapta- 
tion to nutritive arrangements, namtiy, the accumula- 
tion of foodyolk, on or in the wall of the gut. In 
the Mammalia the double anlage still occurs, in spite of 
the loss of the yolk. This is certainlv an ingenious 
and possibly correct explanation, but the reader will 
miss any allusion to Elasmobranchs, with their un- 
paired heart-tube and great mass of yolk He may 
further wonder from which class of animals the mam- 
mals have taken over this feature, if, as our author 
contends repeatedly, the reptiles are to be excluded 
from the mammalian line of descent. 

Caecum and Vermiform Appendix — On p. 17 1, speak- 
ing of the end-gut, he emphasises his former sugges- 
tion that the finger-shaped gland of Selachians is the 
forerunner of the coecum; a complex of glands which 
pour their secretion by one duct into what marks the 
upper end of the end-gut. Such glands must neces- 
sarily have started from the endoderm, but on p. 174 
I we find the following perplexing statement 

” The independence of the coecum is (in Iguana) 
most strongly shown, and thereby we come to that 
organ which the Selachians possess as the finger- 
shaped gland, originally foreign to the gut- wall, but 
raised to permanent value by the connection with 
the latter.*^ 

As here expressed, this can only mean that once 
upon a time there existed a fluid-secreting gland in 
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the neighbourhood of the and which later on, 
beroming connected with the gut, laid the foundation 
of an important organ, the ccKcuin. 

Excretory Organsj p. 437 — The author favours 
Boveri's hypothesis of the evolution of the archinephric 
duct, but with an almost fundamental modification 
However, this explanation, being inapplicable to Cyclo- 
stomes, leads to new difficulties and further doubts, 
which partly undo what has been elaborated just pre- 
viously, H, Gadow, 


THE WORK OF MARION AC. 

CEuvres computes dc ] C. Gah^sard de Mangnac 
Tome li , iH6o--i8H7 Pp 839 (Pans Mrisson and 
Co , n d ) 

I T is by no means an easy task to give an intelligible 
account of the labours of such an industrious 
and versatile worker as Mangnac was An outline of 
his life, written by M Ador, his son-in-law, who edits 
the two large volumes of his republished work, has 
already been noticed in these columns It now remains 
to deal with his researthes, of which only a sketch 
has previously been given. 

The three main lines of investigation treat of (1) the 
rare metals of Iheir compounds, (i) crystallographic 
nieasuremcnts, and (3) thermal chemistry. Under the 
first heading, w'e find memoirs on beryllium, lantha- 
num, didymiuin, yttrium, erbium, niobium, tantalum, 
“ilmenium," zirconium, mosaiidrum, and yttribium, 
the last a discovery of his own. The final article in the 
book, published in 1887, is a criticism of Sir William 
Crookes’s paper “ On the Genesis of the Elements ”, 
Marignac is not disposed to accept the interpretation 
which Crookes places on the different spectra of suc- 
cessive fractions of “yttrium,” viz, that a gradual 
separation of an clement into parts endowed with 
different properties has taken place ; he rather inclines 
to attribute the varying spectra to the accumulation 
at each end of fractions of impurities, each of which 
has the power of profoundly influencing the spectrum 
of the real yttrium. 

The equivalents of no fewer than twenty-eight ele- 
ments were determined by Mangnac; and at the end 
of the book a comparison is made between the values 
found by him and the table of the International Com- 
mittee of 19OJ. The correspondence betw'een the two 
IS very striking; indeed, in no fewer than fourteen 
instances, the numbers are almost identical. It is 
strange, however, that Stas found for the atomic weight 
of iodine the number 12685, while Marigriac agrees 
more nearly with later determinations by Ladenburg 
and by Scott In stating his results, Marignac is 
always modest. He writes . — 

“ Je puis bien reconnaltre, apr^s avoir 6tudid le beau 
travail de ce savant, qu’il a apport^, dans ses experi- 
ences, des soins infiniment plus minutieux que ce'ux 
que j 'avals cru devoiir prendre." 

Nevertheless, in alnnost all cases, the agreement with 
Stas a very close one. He ia^by no means conviriced 
that Prout's hypothesis ia put out of court by Stag's 
researches; he draws attention to the fact that w'hHe 
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the mean variation from whole numbers of the atomic 
weights determined by Stas should be about 05, it is 
only 0.103, even if chlorine be included; and if chlorine 
be rejected, it is reduced to o 068. 

From time to time, Mangnac wrote criticisms of 
notable papers recently published , and in many in- 
stances he repeated the work of the authors. His 
remarks were always gentle and kindly, hence he never 
was drawn into controversy Yet he bore his sha^e 
in attempting to solve the questions of his day; he 
published many papers relating to dissociation ; the 
most noticeable deals with the specific heats of gaseous 
ammonium chloride, mercuric chloride, and sulphuric 
and, and the heats of volatilisation of those bodies 
The latter are naturally high, for they include the heat 
of dissociation. Marignac's criticisms are, however, 
sometimes a little naive; for example, after drawing 
attention to Andrews’s and Tait’s observation th.U the 
volume of ozonised oxygen is increased permanently by 
raising its temperature Lo 2jo°, he remarks 

" Or, une condcn'^ation aussi (onsiddrablo quo celle 
qul r^sulterait des exp<?rionccs do MM. Andiows et 
i'ait out M un fait trop saillant ct trop important pour 
ochappiT k LOS habiies cliiini^tes (MM. Freiny et 
Hecquorcl) ou qu’ils n’en fissent pas mention ” 

If this species of argument were permitted, the 
progress of science would bo slow 

Marignac’s crystallographic measurements are very 
numerous, and wore evidently made with the greatest 
care; they should form a valuable storehouse of facts, 
when our knowledge of the relation between the forms 
of matter and its constitution has been further de- 
veloped 

Among his researches on thermal chemistry, be- 
sides those relating to anomalous vapour-densities. 
Marignac devoted much time to the investigation of 
the specific heats, densities, and expansion of solutions. 
Like all his work, it is careful and exact, but led lo 
no important conclusions. 

Enough has been said to give the reader an- idea 
of the enormous productivity of Marignac In his 
own field, that of the rare earths, he is probably un- 
surpassed as an investigator, and in issuing this col- 
lection of his memoirs, M. Ador has erected to him a 
monument “acre perennius ” W R 


IRRIGATION IN THE WESlERN STATES OF 
AMERICA. 

Itrtgaiion Insiiluttons. A Discussion of the Economic 
and Legal Questions created by the Growth of 
Irrigated Agriculture in the West By Elwood 
Mead, C.E. Pp xi + 3q2. (New York. The Mac- 
millan Company; London : Macmillan and Co.> 
Ltd-, iqo3 ) Price net 

T his work was Originally prepared for a course of 
lectures on the institutions and practice of irriga- 
tion for the University of California, The author is of 
opinion that the land in the United States that has 
hitherto been relied on to meet the demands of the 
nation’s growth will not much longer be available for 
this purpose, so rapid haa been the increase ^ 



6o8 


/MATURE 


[April 30. 1903 


population during the [a«t few' years. It is antici- 
pated that at the end of the next half century there 
will he aoo million people to feed. U has for some 
time past been recognised that the arid regions of the 
Westi at the foot of the Rocky Mountains, consisting 
of enormous areas of barren sands broken only by 
patches of yuccas and sage bushes, becomes, if Irri- 
gated, capable of growing crops of all kinds and in 
the greatest luxuriance. Already where irrigation has 
been applied, the traveller almost suddenly passes from 
a desolate and an apparently worthless region to a 
land of plenty, and is confronted by orchards and 
gardens which resemble the century old creations of 
France and Italy, with homes rivalling in taste and 
convenience those of Che eastern States The climate, 
though arid, is remarkably healthy, the heat of the 
southern summers and the cold of the northern winters 
being mitigated by the dryness of the atmosphere. 
The mountains and valleys of this district are recog- 
nised as natural sanitaria, to which thousands of per- 
sons resort in order to live. The arid land, when irri- 
gated, is capable of producing crops worth 20/. an acre. 
Oranges and grapes grow and ripen abundantly, and 
in Southern California an orange grove of twenty 
acres constitutes an estate, 

The value of the land for raising crops when irri- 
gated became first recognised by Che flourishing con- 
dition of the colony established by Horace Grcely In 
Colorado, and after his success numerous irrigation 
schemes were set on foot, both by single settlers and 
companies. The first step in the change from sage 
bush desert to flelds of grain is the construction of a 
ditch by the small holder, or of a canal which shall 
be large enough to water several farms. These canals, 
in some cases, are large enough to supply from five 
hundred to a thousand eighty acre farms. The water 
U supplied to the farmers in fixed quantities, me.)sured 
either by the miner’s inch or the cubic foot, being the 
volume of water that will flow through an inch or foot 
square orifice under a designated pressure; or else by 
the acre foot, being the quantity required to cover an 
acre to a depth of one foot The price paid for the 
water varies according to the locality and the cost of 
the works. 

When the nvers and streams carried a surplus, water 
was diverted with lavish prodigality, and irrigators 
gave scant heed to their respective rights because, so 
long as each had all he needed, he was satisfied 
When, however, irrigated agriculture became an 
assured success, and the area of the irrigated farms 
increased, Innumerable quarrels and law suits as to 
water rights ensued, and as, according to the author’s 
estimate, there is only a sufficient supply of water to 
irrigate on^tenth of the arid West, the right to obtain 
this will be guarded with greater jealousy as time goes 
on. The laws in the different States as to these rights 
vary considerably, and are set out with much detail by 
the author. This, together with the practical inform- 
ation given as to irrigation, will render this book of 
ve^ great service to those engaged either as settlers 
<kl' the irrigated litids or to hydraulic engineers 
OQgvged in Irrigation w^a. 
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Algebra, Part 1 . By Kaliprasanne Chottoraj. Pp. 

vi + 48a. (Calcutta; The City Book Society. 1903.) 
This book is ** an elementary treatise on algebra in- 
tended for use in Indian high schools," ** Each rule 
and each process are followed by a well-graduated 
and sufficiently large collection of examples." These 
quotations from the preface ^nre to characterise the 
book. It is intended for beginners, and includes the 
theory of indices, and proportion, but not quadratic 
equations. The book is too full of rules and processes, 
and the student is in danger of losing hU grasp of cne 
fundamental ideas throu^ the bewildering number of 
special methods, and may be led to think that he must 
remember the many rules and artifices which can only 
be acquired by practice and experience. Thus, for 
instance, under the heading of the resolution of 
+ + b into factors, we find a first method, a second 

method, followed by two important hints and forty- 
five examples; then ox' + bac+c is treated on the same 
lines and at the same length. 

The explanations of fundamental principles are 
sound and clear, and seem designed to meet every con- 
ceivable difficulty, but there is a tendency to lay stress 
on unessential features and mere details of presenta- 
tion. As an instance of exactness, it is shown how 
the lowest common multiple need not be the least in 
an arithmetical sense. We are glad to see a whole 
page devoted to the distinction between an equation 
ana an identity 

An attempt is made to define the order of the opera- 
tions in an expression such as a-t-b x c. This can only 
lead to confusion and mistake. The use of brackets 
should be taught from the beginning 
The book is poorly printed, but of a convenient si/e, 
and will doubtless prove useful to those for whom it 
I IS intended R. W. H. T. H. 

Practical Chemistry and Physics. By J. Young, 
A.R.C.S., F.C.S. Pp. 108. (Woolwich . Catter- 
mole, 1903.) 

Ihe space allotted to "physics " is so very limited 
(9 pages out of 108) that the book may be considered 
as one on practical chemistry. 

As a laboratory guide to chemical analysis there 
is little to distinguish it from many others deal- 
ing with the same subject. The individual reactions 
for the metals and acids are followed by analytical 
tables and a few exercises in gravimetric and volu- 
metric analysis. A page is usefully devoted to the 
detection of impurities in common reagents. 

The utility of a book of this kind depends in the first 
place on the student’s previous training in practical 
chemistry, for it would be out of the question to put 
a beginner through a course which deals almost ex- 
clusively with inorganic analysis; in the second place, 
it depends on the amount of supervision exercised by 
the aemonstrator, for there are neither drawings of 
apparatus nor details of manipulation. Granted the 
necessary training and supervision ^ one is nevertheless 
led to suspect from observations dropped here and 
there that it is not a quickening spirit of philosophic 
inquiry which pervades the book, but the heavy atmo- 
sphere of the examination room. " The test is too 
delicate for ordinary uee.'* ** Be careful always to 
add excess of the group regent. Any less is quite 
useldas; the ppt. not only fails to come, nut afterwards 
appears in the wrong place, besides giving rise to other 
complications,^’ When the number of bases known 
to be present has been found, the analysis Can be 
stoppea. 

A reminiscence of the old stock question of tha 
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Science and Art elementary paper is contained on p 73 
under the heading of How to construct chemical 
equations ” The enpression two thicknesses of blue 
glass " might be more explicit and the same may be 
said of the term * injurious applied to an excess of 
barium chloride Many of the pages are unnumbered 
and there are numerous misprints J B C 

Elements of Physics By Ernest J Andrews and 
H N Howland to which is added a Manual of 
Experiments Pp xi + 3fc6 + 53 (New York The 
Macmillan Company, London Macmillan and Co 
Ltd 1903 ) Price 6 j 

The aim of the writers has been to present an account 
of physics suitable for secondary schools With this 
aim in view they hive avoided everything of a purely 
academic character — with the exception of little bits 
of history which they make a point of inserting 
The book is of a v ry el mentary character and i 
almost completely free from any mathematics except 
the simplest arithmetic More attention is paid to a 
delivery of the facts with which a pupil is expected to 
be acquainted than with formal proofs of the relations 
bt tween them The authors methods may be ind 
cated by the constant recurrence of the two phrases 
it IS evident and just is The latter phrase 
shows the reliance placed on the method of analogy 
the former phrase sometimes m ms ti li eai>tly proved 
by simple experiments — and suitable experiments are 
then described sometimes it appears to be used merely 
to help over a difficult point Great emphasis is laid 
on a pupil learning a thing by observation and this 
IS as It should be An adequate course of introductory 
experiments is given in the Manual 

In general the explanations given are clear and 
sufficiently accurate It is true th it the man who is 
clothed with the love of accuracy as with a garment 
will not take much pleasure therein But there is a 
ripidly growing class of students — the product of 
county scholarships Sic — who owing to impertit 
mental training require knowledge to be served up 
in 1 simple if even somewhat loose way and these 
requirements deserve to be satisfied 

In a few places there are unfortunate slips The 
reference to permeability on p 183 is quite mis 
leading — it is confused with rctentivity * Again 
in connection with the liquefaction of gases it is 
explained how a little liquid air may liquefy a lot this 
savours of the monthly magazines These misconcep 
tions should be cleared up in a future edition 

First Steps tn Photo Micrography By F Martin 
Duncan pp 104 (London Hazel! Watson and 
Vmey Ltd 1902 ) Price is net 

This httle work is intended as its title implies to be 
a guide for those who are beginners in a fascinating 
branch of photography It is avowedly written for 
photographers and not for microscopistH so that much 
that 15 passed over may be excused The apparatus 
stated to be necessary is such that good work may be 
accomplished even with moderately high powers 
The tendency has been of late to advise beginners 
to attempt some photomicrographic work with the 
most meagre appliances thereby increasing their 
difficulties at the loginning 

It ts satisfactory to note that in this little bOok 
Simple yet efficient appliances are advised The 
portion devoted to the illumination of objects perhaps 
the most important part of the whole subject is treated 
all too briefly but In other respects the book may be 
recommended to those who are commencing phfto- 
inicrdgraphy as a useful gufde which will materially 
assist them In their earliest efforts 
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IJe Editor docs not hold f insclf responsible for opinions 
t Stressed by hts correspondents Neither can I e undeftat e 
io return or tn corr spo i u th the writers of rciecfcd 
anusenpts nt tided for Ih r ly th r p ft of \\i rf. 
No notice is i U of ai ony ous co 11 nunicatioi s ] 

Radio sclive Qas from Well Water 

I HAVE recently found that water from deep wellb in 
Canbrdge contains a radio act ve gas and I am anxious 
t ) see whether water from other sourcei possesses the same 
property 1 should be greatly obi ged if any of your readers 
who have access to deep level water would hU a clean two 
gallon can with it and forward it to the Cavend sli Labor 
tory I should of course pay the carr age and return the 
in I n ay say that I have already had s i iples of water 
from Birmingham and Ipsw ch each of wh ch contained the 
^as . J J iHOMSON 

Cavend sh Laboratory La nbndge Apr I 25 


Can Doga Reason ’ 

Dr Hill has recently asked the question Ca 1 dogs 
reason^ The following analogy has always appeartd to 
me to be a guCfic ent repl) In ord nary c rcumstances lew 
human beings make use of the r sense of smell to excite 
it the odour must be fa riy strong and also unusual It 
may be regarded as probable that few dogs make hab tual 
use of any power of inference but have only vague sensory 
impressions tu which an almost automatic response is given 
Yet under sufticient stimulus they may perform a Ls in 
volving an exertion of a cons dcrable amount of thouf,ht 
Whereas then dogs rarely think but frequently make 
use of their delicate sense of s iiell human beings seldom 
make use of that sense but constantly exercise their reason 
mg faculties 

Aga n IS not the opening of a box somewhat akin to the 
exercise of an inventive faculty? Teach a man how to 
operate a complicated inachiiK. of which he does not under 
stand the mechanism and it may be doubted whether he 
will connect the process of setting it in motion with some 
desire to gain an advantage which is not obviously attained 
by doing so 

1 am tempted to describe an occurrence which reveals 
m a do^ which I have at present the possesaion of two 
rather rare qualities of mind for a dog One is the accumu 
lation uf brightly coloured objects This dog sleeps on a 
mat in a basket On taking out the mat to clean it a 
strange collection of art cles is generally neatly arranged 
below It 1 remember for instance large pieces of red seal 
ng w i\ attached to stnnj^s a comb a piece of whalebone 
a Brussels sprout some lumps of oal showing pyrites a 
polished dry nb bone some kindling sticks with resin &c 
These objects had not been gnawed but merely placed under 
the mat as valued possess ons 

Again this dog has a keen sense of a joke Some days 
ago a small dog with a loose chain was wandering in the 
garden Its owner came out and railed it My dog caught 
tha chain dragged the little dog away and waited events 
As soon as the owner approached the small dog was dragged 
out of reOLh and it was not until after a long chase that 
the little do^ was captured These ^mall incidents show 1 
Chink that it is ns impossible to classify all dogs together 
as It is to clasiify human bdngs their minds naturally run 
in very different directions and just as there are inventive 
or artistic men so dogs may show leanings towards special 
developments of thdr minds William Rausav 


BqJIAnch and Canary 

That a bullfinch can ba trained to pipe a whole tune or 
more to perfection that is to say do it so far as intonation 
and rhythm are concerned as well as any skilled musician 
everybody knows It Is also a fact though perhaps less 
common that a canary placed in an adjoining room and 
hearing the tune of such a piping bullfinch over and over 
again may quite by himself 1 e without being trained for 
It acquire the same accomplishment to the minutest detail 
An experience however which I have had during 
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receat vUit to Germany hae so greatly impressed my friend 
Prof. Hubrecht of Utrecht, to whom I told it, that 1 
venture to think you will Bnd it of sufficient interest to be 
laid before vour readers. 

My sister, Frau Prof. Grosse of Brunswick, posseeses 
an old bullfinch which pipes, among other tunes, “ God 
Save the King " beautifully, even embellishing It now and 
then with some charming little gracenoles For some lime 
he was [he only bird in the house, until, about a year ago, 
my sister received the present of a canary bird, a tovely but 
untrained songster, singing, as the^ say In Germany^ " as 
hiB beak was grown '* 

The cages containing the two birds stood in two adjoining 
rooms At first one of the birds would be silent when the 
Other was singing Graduallv however the young canary 
bird commenced to imitate the tune of the bufibnch, trying 
more and rn'ore of it at a time, until after nearly a year's 
study he had completely mastered it, and could pipe it quite 
independently by himself. As 1 said before, this,* in a canary 
bird, though a rare acLomplishment, is nothing very extra- 
ordinary or unheard of 

Now, however, 1 come lo my point. What I am going 
to relate seems to me so wonderful that I should consider 
it absolutely incredible had I not with m> own ears heard 
it, not once, buf dozens of times within the few days of 
my visit 

When the bullfinch, as sometimes happened, would, after 
the first half of the tune, atop a little longer than the rhythm 
of the melody warranted, iht cQnary wouJd take up the 
tune where the bullfinch had stopped^ and properly finish 
:t This, then, is what I heard — 





I should be glad to read in a further issue of your paf^r 
whether yon share my astonishment, or if any of your readdFs 
can po-haps recall, or have ever heard of, a «iimilar ex- 
perience. ‘ George HhNsniEL 

Kensington, April 


Mendel'a Pnnciplet of Heredity in Mice 

In Nature of March 19 Mr Bateson refused to di^^iuss 
the eye-colour of Mr Darbishire’s mice as a simple 
character, separable from coat-colour He then treated 
Mr Darblshire's results as dependent on gametes of two I 
kinds; one, G, bearing the characters “while coat and | 
pink rye,” the other, G', bearing “ colour in the coat and ' 
pink eye.” Ttia hybrids resulting from the cross were said ■ 
to be of constitution GG', and their clTspring were repre- 
sented, in constitution and in relative frequenij, by 
GG-f-sGG'+fyG' 

Hybrids are here represented as producing gametes of 
two kinds only, each kind like that of one pure race , e\e- 
colour and coat-colour are transmitted together in one un- 
resolved nllelomorph ” The mire in any one of the three 
groups are said to be formed from isimilar pairs of gametes, 
And they should themselves be similar; but they are not' 
The Colour in the coat of a mouse GG^ mav he yelloY;, or 
some shade of wj|d-colour, or black , that of a mouse G'G' 
may be yellow, fawn, or “ lilac.” 

In Nature of April 23 Mr Bateson abandons hJs first 
formula; he now says (i) that more than two kinds of 
gametes take part In the first crosses, since the gametes 
cf one or both pure races are heterogeneous; (2) that coat- 
cplour IS split into simpler elements When the h^'bnds form 
gametes. The heterogeneity of gametes in two races, both 
pf which breed true, while one has been declared by Mr 
Batmn to be universally recessive. Is a doctrine loo 
Am 4 iing ftfr bne(^ treatment ; I therefore consider only the 
•ecofid of the new^assumpKons, 
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The hypothesis of March 19^ Invoking only two kinds of 
gametes, supposes that one out of every four offspring of 
hp^brids wilt be a recessive albino, aod this Is not contra- 
dicted by the facts: but the hypothesis regards black and 
yellow coat -colour as produced by identical pairs of gamecea 
The new hypothesis provides different gametic elements for 
the black and for the yellow mice, but it reduces the number 
of ” recessive” albinos among the offspring of hybrids to 
a maximum of one in nine The two ” Mendellan predic- 
tions ” which Mr. Bateson has so far uttered ex post facto 
are mutuallv contradictory ; with which of them is the in- 
heritance of coat-colour “ In punctilious agreement ”? 

Oxford, April 24 W. F R Weldon. 


The Discovery of Japan, 

From a review in Nature of November 13, 1902 (vol. Iwii 
p. 28), I gather Herr Hans Haas, like many other writers 
on Japan, considers Ser Marco Polo the first who brought 
any newb of Japan to the west In this connection, it will 
be interesting to note that. in his "Six Voyages,” Paris, 
1676, Tavernier tries to Identify a local name of the classic 
geographers, Jahadi, if I remember correctly, with the 
ancient vernaiular designation of the empire, Vamato, or 
rather with its Chinese rendering, Vamadai or Jabulai 
Whether this identity be true or not, it is almost certain 
that Japan was well Unown to the mediaeval Arabs much 
prior to Marco Polo, In a French tranblation of the 
” Voyages of the T wo Arabs in the Ninth Century, “ an island 
near China is mentioned the inhabitants of whiih used to 
send a tribute to the latter, in the firm belief that it would 
m.ike their own country peaceful This island seems lo point 
to Japan, the story being apparently a verbiun of the legend, 
recorded in Wang Chung's “ Lun Hang,” first century 
A D , that under Ching-Wang of the Chau dynasty (c. 1100 
n c ), China enjoyed such an extraordinary peace that it 
caused even the winds and waves in the neighbouiing States 
to be perfectly calm, on which account ihe people of Laos 
gave him thanks by iheir envoys, who reached the capital 
after sex era! years' journex, and the Japanese made him pre- 
sents of the Salty Herb (now supposed lo mean the Angefun 
Kiusiana, Maxiniowir.2)- The “ Second Annals of Japan “ 
mentions several Arabs, including women, passing Into or 
becoming settled in Japan during the eighth and ninth 
1 centuries This is no wonder, for, m those ages, China 
I under the grand dynasty of Tang was so prosperous and 
I powerful that nearly all Asiatic peoples of significance 
I vied in asking her favours, and they saw each other very 
frequently in that empire ; besides, doubtless there were 
many Japanese who passed through China into the lands 
I then called her territories or tributaries , thus, Twan Ching- 
1 Shih, in his ” Miscellany, “ written ninth century a.u , 
speaks of his meeting with a Japanese priest, who came 
back from his travels in India, where he xvitnessed the 
figures of the famous Chinese pilgrim, Hiuen-Tsiang, re- 
vered III the Buddhist churche!) Indeed, the “ Second 
Annals ” relates how, in the year 753 A D , the Japanese 
ambassador was successful in a dispute with the Arabian 
about the first seat of honour on occasion of a state banquet 
on the New Year's Day Add to these, in the ” Hokuhen 
Zuihitsu,” written eighteenth century, it is argued that in 
the Middle Ages there were mutual acquaintances between 
the Japanese and the Persians, 

When we see In the sixteenth and seventeenth centuries 

i in part) the bpanUrds and Portuguese flourishing in the 
apanese ports under the native appellation Namban, or 
South Barbarions, it is very striking to find in a memoir 
evidently written in the fifteenth century, entitled ” The 
Successions of Governors of a County m WakasR ” (in 
Hanawa's “Collection,” ed. 1894, p. 375). the following 
passage — 

“ June 22, 1408. A vessel of the Nambans arrived (in the 
province of Wakasa). Their emperor’s name Is Arekishinkei, 
and the envoy's Mongwan-hon-a. His Majesty's presents 
to the Japanese emperor were a living black elephant, a 
mountain-horse (sic)^ two pairs respectively of the pea- 
fowl and parrots, and various other articles. The ship 
was wrecked by a storm, and stranded on November 18, 
but, after being reconstructed, started for China on October 
I, 1409.” 
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Thif took place just 135 years before the advent of the 
Portuguese deserters Herr Haas describes as the first Euro- 

C rts reaching Japan , and if so, what were these Nam- 
ie ** of the years 1407-8, the first instance, so far as 
I know, of the name in the Japanese records of thiq sort? 

In the $ame review, the writer, talking about Xavier's 
labours, 9a>s‘ — 

" What would be interesting and instructive to know 
would be what the Japanese, especially the Buddhists and 
Confucianlst scholars, thought of his doctrines. No hint 
has comp down to us — perhaps thev look no thought of a 
strange religion that seemed of no importanie ’’ 

A.s he PVpresseA it vjt the same time, Xavier’s stay was 
too short to qualify him to make his dogmatic teaching 
in Us utmost expression , but one must not conclude thereby 
that in the same century Japan was totally destitute of 
the native scholars of repute taking interest in the subject 1 
of Christianity. Thus we read In a eulogy on Master ' 
Seigwa (1561-1619), the greatest of all Confiicianisls of that 
age, that he was thoroughly learned not only in all Japanese 
and Chinp'^p literatures, but, moreover, “ as well in the 
books of the Buddhists in India as in the dot trines of 
Jesus Christ of the South Barbarians ” (Onta, Ichiwa 
Ichigen,” ed 1S85, tom \ix fol 19, fi) 

As the native documents and treatises of any concern to 
Chnslirinily were well-nigh imnihililed under th^* most j 
rigorous inquisitions, whiih were mainly incurred bv the ' 
so-i ailed South Barbarians intermeddling with the poliliial | 
ufTmrs of the country, and which that religion continued to j 
undergo during the two centuries of the n'okugaw'a Sh6- [ 
gunacy, practically no hint has come down to us of what j 
the native scholars thought ahrmt it before the persecution ' 
began From what are left dispersed in their works, how- ] 
ever, we mav be fair In judging that most of the intelligent 
Japanese, then and direMlv after, desci led in the tenets and 
rituals nf Roman Catholicism nothing but an especial farm 
of Buddhism To the Europeans, Nobunaga’s dictum on 
its toleration is well known — " W'hile there exist so many 
sects already, why do we not let this sect stand ” Kuma- 
rawa Rv6kai (1619-91), the renowned Confucianist re- 
former in politics, calls the creed simply Southern Buddhism, 

I e Buddhism of the South Barbarians f.ater, Aral 
Hakuseki (1657-1735), after lepeateJly giving ear to the 
Koman miSMonary, J B. Sidoti, is said to have remarked 
upon the subject, " His doctrine is as absurd as Buddhism, 
thev differing from one another only m the points of their 
terminology ’’ (\menomori's “ Adversaria," ed 1892, vol x 
p 8b) Parallel to these, I lemember I have read in a 
letter of Xavier’s contained in Ramusio's " Viaggi e Navia- 
Cloni " a passage implying his recognition of some Christian 
essence in the Buddhist dogmas then current in Japan 

As I recollect there was m a back number of Nature a 
certain though very brief reference to a Life of j 13 Sidoti, 

It will be apropos at this letter to give a few facts relating 
to him, which, 1 think, are not so well known now among 
Christians as they ought tn be Arai Hakuseki, men- 
tioned above, W'as n man of singular parts, exlensively 
erudite, notorious in poetry even in China, very active in 
politics of the court at Yedo, and nowadays nobody denies 
him the honour of the first introducer of the western *srience 
into the Land of the Rising Sun This innovation, how- 
ever, was simply' the result 0/ his ofiirial interviews with 
that devoted but unfortunate missionary in 1709 a d. 
Sidoti professes to have made himself adept in the Japanese 
Language at Rome, but after all his acquirements appear to 
have been too limited to moke him speak freely in it. So 
Hakuseki made every effort In his brain to secure from him 
accurate information on subjects of the regions, then per- 
fectly unknown to the Japanese, through a Dutchman's 
interpretation, observing on the diflRcultjes of the task at 
the outset, " Still is it reuMinable to suppose that all this 
stranger's words are nothing but a shrike'*, shrieks ^ " The 
results of these conversations were the two works " Choice 
Reviews of a Foreigner's Tales ” and " A Memoir on 
the Western Ocean,’’ which formed the pnncip.il cause of 
the eighth Shdgun’s edict to tolerate the reading Of the 
European books pertaining to science and arts, the sme qui 
non of their wholesale imMrtation In these present dgys. 
That all the conduct of bidoti greatly affected Japaitese 
minds, in spice of their hatred ^ his creed, is borne out 
by a letter he wrote in a prison, whereby he petitioned the 
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authority to chain him tightly in cold winter nights, in 
order to let the miserable watchmen about him enioy 
their sleep at ease (see Oota, op cif ). Immediately after 
Huku&cki's remark on his religion quoted above, this pas- 
sage follows ■ — " But his personality wag so uncommon 
that it makes me ever unable to forget him ' " And it 
will bo greatly gratifying and edifying to the modern 
Christians to reHect upon huw powerful the unparalleled 
morality of this single, forlorn missionary was after his 
death, in effecting the reopening of the doors, which his 
nominal brethren, the very worthy " South Barbarians," 
had caused the Japanese to shut against themselves In 
fact, Yuasa's " Miscellany from a Litrrary Soiielv " tells us, 
" Hakuseki used to say all Sidoti’s deportments convinced 
him in the belief that even the Five X'lrtues^ of our Sage 
w'ere no more than what that missionary daily earned him- 
self with ' , an unexampled encomium uttered on a Christian 
by the followers of the great Chinese philosopher ’ 

Ki’Myouhu Minakata 
Mount Nathi, Kii, Japan, March lu 


Sir O Lodge and the Conservation of Energy, 

Till- utterances of many men of science as to the dot trine 
of the conservation of energy betray a tendent\ to ex- 
aggerate the importance of (he position of this principle 
in the general si heme nf physical scipnte It appears some- 
times to be forgotten that tfie principle of energy, if applied 
to even the simple'^t dynamic. il svsiem which iid possessed 
rf more lhan one digree of freedom, is, taken by itself, 
wholly insulllcient for the determination of the motion of 
sjch system .Although the principle has been of inestim- 
able value ns regulative of the relations between the 
different forms 0/ molar, moleiular, and lorpuscular energj 
which the state of our knowledge compels us to distinguish. 
It IS nevertheless true that in an ultimate dynamical 
formulation of phvsnnl phenomena, the principle of energy 
dt'seends to the rank of being one integral only of tne 
dynamicHl equations of a system, a knowledge of the other 
integrals being inclkpensablp for the complete determination 
nf the motions of ihe system 

This tendency to exaggeration is illustrated in a ver> 
^Inking manner in the interesting paper by Sir O Lodge 
on " Interaction between the Mental and the Material 
Aspects of Ihings" (see Naturi:, April 23, p 595) Sir 
O Lodge, in discussing the question whether Ihe assump- 
tion of a direct action of life upon matter is consistent with 
physical laws, advances thr theory that, although life can- 
not generate mechanical energy, it can exert guiding 
mechanital forces whuh do no work on matter .Sir O 
I-odgi* appears to think that by restruLing llir aition of 
the psychical on the physival in this way, he has suggested 
a lomproniise which ought to satisfy the supporters of 
naturalism whilst it at the same tune leaves sulTicient 
play for the action of the ps^(hl(al 

Ihe really fundamental issue betwee.i the advocates of 
thorough-going naturalism and iheir opponents is at bottom 
the following — ('an the human hodv, or the physuaL world 
including living organisms, be rightly regarded as tlvco- 
relically lompletely represeni .ible as a dynamical system, in 
such a manner that the whole of the motions of the system' 
are completely detormuiate in ai cord. imp wiih the laws of 
dynamics^ Is the physical a complete system without 
taking account of any aLiion on it arising from the 
psychical, or is it, on the other hand, necessary to suppose 
that an action of the psychical on the physical exists, with- 
out which the actual motions nf the physical cannot be 
completely determined’’ If the latter question be answered 
affirmatively, then it m.ikes no differenve m principle 
whether such action of the p<iychical does work, or whether 
it ran be represented by the introduction into the dynamical 
system of ex hypothesi unknown frictionless constraints , 
m either case the laws of physics, regarded as a sufficient 
system for the determination of all motions, fall to the 
ground 

vSir O Lodge's contention " that the fundamental laws 

1 Mildnet^ Faithfulness, Self Respect, Renp^ct to Oiher/i, and Com 
plusance. When asked about Confuciusa character, rNie-KunK. moil 
eloquent of all his diKiplos, enumemteil (hese as its five componenM tn 
the eighteenth century there was a Confucianisi master in Japan who 
opinaa It wise 10 subatiLule m the temples ihc fite leiten siBnilying them 
written on scrolU for the images of the philosopher See the Anelects 
Confiicius " and ihe Kwagetsu Shinshl ' 
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of pfiyuci, cora|>lete and aocurare ai they are, in no way 
oscluda guidance of events by the arency of life or mind or 
other unknown InPuence " cannot, it appears to tne, be 
regarded as true In any aenae relevant to the main Issue 
between naturalism and its opponents; that his contention 
holds because the psychic can be supposed to be slifTlcientty 
deaterouB to apply all lU Interfering forces on matter 
“ perpendicular to the direction of motion Is, to my 
thmklnf, a complete fallacy based upon an undue estimate 
of the Importance of the conservation of energy as com- 
pared with a more general formulation ot dynamics. 

In an earlier part of his paper Sir O Lodge has endorsed 
a somewhat different form of statement ■ “ That life Is 
something outside the scheme of mechanics, althou^ it 
can nevertheless touch or direct material motion, subj^t 
always to the laws of energy and all other mechanical laws 
(the Italics are mine) supplementing them, but contradict- 
ing or traversing them no whit " In this statement Sir 
O. Lodge has deigned to recognise the existence of the 
other mechanical laws Considering that the motions of 
all^ the parts of a mechanical system ore completely ahd 
uniquely determinate by means of the law of energy and 
all the other mechanical laws, it seems difficult to under- 
stand how room is left for supplementing these laws, or 
how the psychic can interfere in a mechanical system at 
all without traversing mechanical laws. 

I have no intention of expressing any opinion whatever 
on the main point of dispute between naturalism and its 
opfwnents, or of discussing the question whether our ex 
perlence of the world can be adequately represented by. a 
dualism of the physical and the psychical My sole object 
has been to show that in suggesting that, provided the 
psychical does not generate energy, it does not, by the 
impressing of force, really interfere with the completeness 
of the system of physical laws, Sir O. Lodge has simply 
drawn a herring across the path of the controversy betwagn 
naturalism and its opponents, E W. HoDSOw:;' 

Christ’s College, Cambridge, April 35. 


Density and Cbange of Volume of Nova Perael. 

Da Rittbr, when dealing with stellar atmospheres, 
touched upon the question of pulsation periods and changes 
of density of gaseous stars. His deductions arc that the 
brightness of a variable (gaseous) star is Inversely pro- 
portional to the square of Us volume, and also Chat the 
perl^ of pulsation varies inversely as the square of the 
star’s (density. Now Nova Persei’s periods of pulsation have 
Increased from about one day to five days ana longer, from 
which changes, according to Dr. Ritter, we can estimate 
that the star's density has diminished from i/io to 1/300 
of that of water. The square of the ratio of these two 
fractions is 1/900. The brightness of Nova Persei should 
have decreased to this fraction, which is equal to a decrease 
of about seven magnitudes. 

Important information as to the constitution of this star 
might be gained if a rigorous comparison between pulsa- 
tion period and brightness could be carri^ out. 

Dr. Ritter’s InvestiKationi will be found in Wledmann’i 
^nnalm, 1879, vol. viii. p. 177, and 1881, vol, xlil [f. 367. 

C. E Strombter 


A Katydld'a Re source fulncaa. 

Durino the past summer an Intimate friend of the water’s 
observ^ a peculiar case analogous to the Irishman’s 
t ■***]"“* fof a hold '• An ordinary 

katydid, la trying to climb along the slats of a window blind 
that wer^ very smooth owing to the glared suHace of the 
paint, ke^ illpping on the smooth surface. It would raise 
one fmnt leg end then the other, bringing the foot or claw 
to Its inopth, and there wet it wl^ the moiasses " which 
exuded frtm the creature’s crop Is this one of the practical 
usee modb by the locust family of this atldcy fluid to enable 
it to walk upon very ainooth Burfacee> jf so, the writer 
has new had it brought to hla notice before. ^ 

Jowe aty, la., October, «9oa. AaTHtjk C. Siiitn. 
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ABORIGINAL RRMAINS IN N.W. FLOttlDA^ 
'I HE first of these two papers deals wUli arcli»> 
* olo^cal investigations along the coastal region 
o" N.W. Florida, being a continuation of the seafohes 
conducted during ten successive seasona along other 
portions of the coast and the waterways running down 
to it. The work on this occasion was principally 
centred in the districts around Perdido Bay, Perrsacota 
Bay, Santa Rosa Sound, and Choctawhatchee Bay. 
As has hitherto been the case in the investigation of 
Floridan antiquities, a rich harvest resulted, mainly of 
objects of pottery, This in spite ot the excavation 
craze which has led numbers of unskilled searchers to 
probe the soil for Its buried treasures. ” In no part 
of Florida,” writes Mr Moore, ” is the pursuit of this 
ignis jatuus 50 intense, and persons, otherwise sane, 
seemingly, spend considerable portions of their time 
with spade and divining rOd in fruitless search.” 
Some twenty mounds were investigated, and the paper 
IS devoted mainly to a detailed description of the finds. 
Numerous interments were discovered; the greater 
number of the skeletons were, however, incomplete. 
The custom of burying the remains of the dead under 
inverted earthenware bowls of large size was evidently 
very prevalent, and recalls the similar practice observed 
by the pre-dynastic Egyptians An interesting custom 
is revealed in connection with the pottery vessels found 
with the greater number of interments, Very many 
of the pots buried with the dead exhibit a hole pur- 
posely broken through the base, this having been done, 
It is believed, in order to ” kill ” the vessel to free its 
spirit to accompany that of the departed. This custom 
was seemingly very largely practised, and must have 
been associate with a system of primitive animiedc 
philosophy which is almost world- wide, and which finds 
expression under different, though kindred, forms of 
manifestation, 

The finding of a definite class of mortuary pottery 
is also of great interest. These ceremonial pots were 
usually small, often somewhat fantastic in lorm, and 
of poor materials, and a very interesting feature con- 
sists in their basal perforations having been made at 
the Ume of manufiuture. These vessels were, in fact, 
made for ceremonial ” killing ” — one may say, were 
made ready-killed — and they served as cheap substitutes 
for the more valuable useful forms. A parallel is thus 
afforded to the modern Chinese practice of burning 
at funerals cheap paper models of useful objects, 
money, &c., and to the specially-made valueless burial 
coins of Egypt and elsewhere. 

The decoration upon the pots is for the most pari 
bold in design, and incised or stamped, at times ex- 
hibiting zoomorphic or anthropomorphic themes in 
partial or complete relief. Some of the incised scroll- 
work is very skilfully executed, and gives a bold, 
intricate and effective pattern, notably in the case of 
a fine vase from a mound near Point Washington. 

The second short paper deals with researches con- 
ducted along the Toxnoigbee River by the same ex- 
plorers A Targe number of mounds and camp sites 
were examined, and about lyfl miles of the river banks 
were searched. The results were disappointing, and 
but poorly rewarded the labour expendea. The mounds 
were largely domiciliary, and the finds from them were 
few in number. The author nves a compieke list of 
mounds and camp sites along the region examined, and 
of the names of the owners of the properties upon 
which they stand, and (his should prove very useful to 
future investigators. 


1 Cma^^Aba^MBl HciMlu«rtb« NorUi-Wwt Flonda Coau and iIm 
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POSITIVE SCIENCES AT THE 
INTERNATIONAL CONGRESS OF HISTORY. 

T he name of Rome and the favourable season gave 
to the confess recently held in the Italian 
capital an international character, evident, not so much 
in the numerous concourse of visitors from all parts, 
as in the nature of the subjects treated, ihe congress 
was interesting, not only with regard to the original 
communications on historical subjects, but still more 
so respecting the series of discussions on the necessity 
of collecting and putting in order the material for 
study so as to render it easily accessible Biblio- 
graphical questions are of greater importance to the 
historian than to the man of science. The latter, who 
has at his disposal material in a great measure of recent 
date and easily accessible, has been able, with greater 
facility than the historian, to get up good indexes and 
catalogues ; but the difficulties which stand in the way 
of those desirous of collecting historical data, and of 
those who have to put them in order, varying, un- 
certain, obscure as such data are, scattered here and 
there in innumerable archives and libraries, are very 
great indeed 

All, or nearly all, the resolutions voted by the con- 
gress refer persistently to the necessity of the publica- 
tion of catalogues, bibliographies, of entire bodies of 
documents of a given kind, of atlases, reproductions, 
&c , and, contrary to what is customary amongst 
Anglo-Saxon peoples who rely more on personal 
initiative, an appeal is, of course, made to Govern- 
ments and academical tidies 
The importance assumed by the eighth section— 
“ History of the Sciences — is a gratifying fact to the 
cultivators of positive sciences At the historical con- 
gress of Paris in igoo this section was less attended; 
in Rome, on the contrary, the students of the history 
of the principal sciences were represented, assembled 
in friendly unanimity for a common object 

Amongst the mathematicians I may mention 
Tannery, who traced the origin of the terms 
“ analysis ” and " synthesis ** in mathematics, Lona, 
who, besides other communications, spoke in favour 
of the publication of the works of Torricelli ; Vailati, 
who spoke on the theory of the lever according to 
Archimedes; Torni-Bazza, who treated of Niccol6 
Tartaglia and of an inedited manuscript of Oxford, 
and others. 

Pirotta gave an account of the science of botany 
and its bibliography in Rome, Mattirolo spoke on 
Aldovrandi, Celani and Baldacci presented antique 
herbaria. 

Camerano narrated the history of the doctrines of 
Lamarck in Italy at the beginning of the nineteenth 
century. 

Guare.schi, with the aid of documents, showed the 
accusations of plagiarism against Lavoisier, formu- 
lated originally in England, to be unfounded 

Sudhoh treated of Paracelsus and his writings ; 
Blanchard, of the jetons of the members of the medical 
faculty of Paris; Barduzzi, of the University of Siena 
and of Andrea Mattioli ; Pensuti, of the hospitals of 
antiquity. 

Qiinther discussed the Jacohsstah (Jacobs 's-staff or 
cross-staff), an ancient a^tronomico-ge^etic instrument 
erroneously attributed to Regiomontanus ; Millosevitch 
showed the necessity of promoting the knowledge of 
Ginzera canon of eclipses as a means of ascertaining 
the dates of the period of classical antiquity. There 
were communications on the history of the tides 
(Almazia), on the mariner's compass (Moretti), and on 
seAsmolo^ ^Baratto). , ^ 

On b motion of Giacosa, a calalogue of the writings 
on scientific subjects extant in the archives and^Jbrarifs 
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of the kingdom was voted; the necessity of courses of 
lectures on the history of the sciences in the universities 
was discussed, the limits of these courses being then 
determined, and finally, a permanent international com- 
mittee was appointed, to which was entrusted the care 
of the section of the history of the sciences at the 
future congress of Berlin 

Positive Bciences were likewise dealt with in some 
other sections. Montclius demonstrated the extension 
of relations between Italy and Scandinavia, proved by 
the amber trade up to the Bronze age The woollen 
industry, introduced principally from England, and its 
economic results were discussed (Schulte) An interest- 
ing communication by Bargagll-Petrucci related the 
measures taken in Siena in the thirteenth and four- 
teenth centuries to provide the town with drinking- 
water, and the deliberations on the subject 

Modem science with its positivistic ideas has like- 
wise not been without influence on the histor> of 
methodics Thus, Vailati treated of the applicability 
of the notions of cause and effect in the domain of 
historical sciences, whereas Hartmann argued that 
history must follow evolutionist methods, excluding 
consciousness as a causal factor. Piero Giacosa. 


JULIUS VICTOR CARUS (1823-1903) 

T WO generations of zoologists have been familiar 
with the name of J V Caros, who died in Leip- 
zig on March 10 at the age of fourscore years. His 
name has come to be associated with zoological scholar- 
ship, with bibliographical and historical work, with the 
promulgation of Darwinism, and with the Zoologischer 
Anzeiger, which he edited for the last quarter of a 
century. 

Julius Victor Carus was born at Leipzig on August 
25, 1823 ; he came of a scientific family, represented 
by several famous names in the history of science. His 
father was an illustrious surgeon — for a time professor 
at Dorpat ; his mothei was the daughter of a renowned 
gynecologist From 1841 onwards, Carus studied 
medicine and natural science at the famous university 
of hiB birthplace, and in 1846 he became assistant 
ph> rsician at the Georgen-Hospital there 

But zoology had a stronger hold on him than 
medicine, and thus we find him pursuing comparative 
anatomy at Wurzburg, at Freiburg i. Br , and At 
Oxford (autumn of 1849). At Oxford he acted as con- 
servator of the Museum of Comparative Anatomy, and 
it was there that he perfected his wonderful command 
of the English language. In 1851 he returned to 
Leipzig as a docent, and there he remained, as pro- 
fessor extraordmarius of comparative anatomy, and 
as director of the zootomical collections, for more than 
half a century. There was, indeed, a notable break 
in 1873 and 1874, when he acted as locum tenens in 
the chair of zoology in Edinburgh for Prof. Wyville 
Thomson, then absent on the Challenger expedition. 
In Edinburgh memories still linger of his excellent 
lectures on comparative anatomy, which seem to have 
been somewhat in advance of the requirements and 
desires of the majority of his large constituency of 
medical students. 

Carus was a man of extraordinary industry, with a 
high ideal of careful and scholarly workmanship, and 
instinctively interested In the history of his science. 
Thus he did more in Ihe way of translation and biblio- 
graphy, exposition and history than in the way of 
original research. It will be an evil day for natural 
sdence when this type of worker fails to be appreci- 
ated. 

Among the works of Prof. J. Victor Carus we may 
note an early paper on alternation of generations 
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( Zur nkhern Kcnntniss das Genera tionswechsels ''), 
Leipzig, 1S49; his System der tlerischen Morpho- 
logie (1853); his beautiful atlas, *' leones Zoo* 
tomlcffi " O857); his text-book, “ Handbuch der 
Zoologiei” in collaboration with Gerstaecker (1863- 
1875); his essay ** Ueber die Wertbestimmung der 
zooiogischen Merkmale ” (1S54); his investigation on 
I^ptocephalids (1861); his useful ** Prodromus Faunse 
M^iterranese " (2 vols., 1884-189^! his ‘'Bibliotheca 
Zoolopica/' in collaboration with Engelmann (2 vols., 
Leipzig, 1862); his edition of the Zoologischer 
Afizeiger, since its beginning in 1878; his excellent 
translations of the more Important of Darwin’s works, 
of Lewes’s ** Physiology of Daily Life," Ac.; but 
above all his erudite and invaluable history of zoology 
(" Geschichte der Zoologie "), 1872 Although this well- 
known history is not marked by the genius which 
illumines Sachs's " History of Botany,” it is a great 
work, quite enough in itself to make the name of Carus 
famous. 

In reference to Carus ’s translation of Darwin’s 
works, it is Interesting to recall what Mr Francis 
Darwin says in the " Life and Letters," vol. iii. p 48 
" From this time (1866) forward Prof. Carus continued 
to translate my father’s books into German. The con- 
scientious care with which this work was done was of 
material service, and 1 well remember the admiration 
(mingled with a tinge of vexation at his own short- 
comings) with which my father used to receive lists 
of oversights, &c., which Prof Carus discovered in the 
course of translation. The connection was not a mere 
business one, but was cemented by warm feelings of 
regard on both sides." In 1866 we find Darwin 
\^^lting to Carus; — "I wish I had known wh^^n 
writing my historical sketch that you had, in 185a, 
published your views on the genealogical connection 
of past and present forms." 

While Carus did not himself make many contribu- 
tions to the research-literature of zoology, he was 
certainly one of those who facilitated the progress of 
the science. It is hard to say how much wo owe to 
the persistent patience implied in the onerous labour 
of editing the Zoologischer Anzaget, which has helped 
to keep us up to date for so many years, and has 
prompted other Benchte on similar or different lines. 
There can be no doubt that Carus gave his mature 
strength to making this journal a success — an indis- 
pensable item in every zoological laboratory, and an 
orpnon of progress. We are glad to see that the 
editorship, which he so ably discharged, has passed 
into the expert hands of Prof. E. Korschelt, 

Although he Jived a very quiet and unobtrusive life 
—aTheifsreich, as his fellow'-countrymen say — he had 
his share of honours. He was an honorary doctor pf 
philosophy of the University of Jena, and an LL.D. of 
both Oxford and Edinburgh, and he received decora- 
tions from Prussia, Saxony, and Russia Herr Pro- 
fessor, Dr. mod , phiJ. ef jur. Julius Victor Carus, 
Ritter pp., was the doyen of the medical faculty of the 
University of Leipzig, and his obsequies were duly 
honoured both by the University and by the city on 
March 13, In the venerable Paulincrklrche the Uni- 
versity preacher, Prof. D. Rietschel, spoke of Carus *s 
devotion to science, literally maintained " Hll the pen 
dropped from the wearied fingers,” of his keen artistic 
interests, of the nohility of his character, and of the 
strength Ojf his family affections. He leaves a widow,* 
three daughters (one married to Dr. [, Lehmanh), and 
a son. VStor, to lament his loss. The Dean of the 
Medical faculty, Prof. Hoffmann, spoke of his Scien- 
tific patiebce and of the loyalty of nib services along 
lines which fr^uently weakened ^alth and c^er 
pAreqnal inhibitions left open to hlih. The, fact seems 
^to be that Carus might have been profeRsof ordinarius 
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at Leipzig if he had not gracefully and magnanimously 
bowed to the strong claims of Rudolf Leuckart; " er 
war kein Screber und verstand es nlcht seine Forsch- 
ungen schnell genug zur Discussion zu 0te)len, 
sondern er legte sie in grossen Arbelten langsam 
nieder.” Thus it is readily intelligible why he devoted 
himself to a line of work wmch was not only 
organically congenial, but brought him some security 
of Income. 

It is, therefore, all the more desirable that we should 
record, as it were from a distance, how much we 
honour the name of Carus — as a bibliographer, as a 
historian of the science of zoology, and as one who, 
by persistent patience oF recording, has made the steps 
of progress easier to thousands j. A. T- 

jvor£s. 

A Royal Commission has been api>olnted to obtain and 
I distribute full Information as to the best mode by which the 
' United Kingdom and British dominions may be represented 
at the St. Louis International Exhibition to be opened next 
)ear, to assist with advice und cooperation, and generally to 
promote the success of the exhibition. The commissioners 
are* — His Royal iiighness the Prince of Wales, president. 
Viscount Peel, chairman , the Earl of Jersev, Earl Howe, 
Lord Castletown, Lord Invercl>de, Lord Alverstone, Lord 
Avebury, Mr. Horace Plunkett, the Hon Charles Napier 
Lawrence, the Hon. bir Charles W. Fremantle, Sir G 
Hayter Chubb, Sir Edward J. Povnter, Sir C Riverh 
Wilson, Sir E Maunde Thompson, Sir Willinm H Preece, 
Sir W T Thiselton-Dj er, Sir Herbert Jekjll, Sir Lawrence 
Alma-Tadema, R A , Sir C Purdon Clarke, Sir George T 
Livesey, Mr. Henry H S Cunjnghame, Mr. Edwin A 
Abbey, R A , Mr Charles Vernon Bovs, F.R S , Mr 
Thomas Brock, R A , Mr George Donaldson, Prof C. Le 
Neve Foster, F R S , Mr. John C Hawkshaw, Mr Thomu.s 
(■ Jackson, R A , Mr W\ Henrv Maw, Mr F G Ogllvie, 
Mr William Q Orchordson, R A , Mr Bn\erton Redwood, 
F R S , Mr .Alfred G Salamon, Mr. Joseph W. Swan, 
F R S , Mr J J, Hams Teail, F R S , and Mr. F. W 
Webb Colonel C M, Watson, C B , is appointed secretary 
of the Commission 

At a meeting of the above rtmimissioners on Tuesday, 
the Prince of W’ales gave a short practical address, 
in the course of which he remarked " Doth France and 
fjermanv appear fully to realise the advantages to be gained 
by making a good display of their productions, and in these 
countries large sums have been provided by iheir respiertive 
Governments to assist in meeting the expense of the exhibits 
There is one point to which it would seem desirable to 
direct attention. In previous international exhibitions, 
while other countries have arranged to have combined 
national displays in certain groups, it has been the habit 
for British manufactui ers to show individual exhibits, rather 
than to combine together so as to produce the best possible 
effect. It IS hoped that in the case of the St. Louis Ex- 
hibition It may be possible to arrange so that exhibitors 
will combine In order to display British products to the 
best advantage. It should be remembered that the com- 
petition will not be between individual British manufac- 
turers. but between them asu whole and their foreign rivals. 
As regards the amount which will be available to carry out 
the a^rk of the Royal Commission, 1 understand that His 
Majesty's Government has Included a sum of 30,000!. in 
the Estimates for 1903^4 as a commencement, and that a 
dedfion will not be arrived at as to the total amount to be 
granted until it has been ascertained to what extent British 
msiiufacturars show a wllltagness to take part In the ex- 
f^itJon. " 
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We learn from the Times that the first annual meeting 
of Che South African Association for the Advancement of 
Science which already has 76a ordinorv and 30 associate 
members was opened on Monday at Cape Town, the 
Governor Sir Walter Helv Hutchinson being among those 
present Sir David Gill K L B F R S deli\orpd the 
presidential address He urged the special claims of srienie 
upon the colonies and colonial Governments and referred to 
the duties of the Assotiation and to the prospects of stien 
tific progress in South Afrn a He also referrid to the 
proposed visit to South Africa of the British \bsociation in 
iqoa and the great good which would result from such a 
vibit of scientifiL men 

\Vf regret to see the announcement of the death of Prof 
J Willard Gibbs of Yale University where he had filled 
the chair of mathematical physics since 1871 Prof Gibbs 
wus in his sljiiy fifth year and was eiecifd 1 horeign 
Member of the Roval Society in iScyy 

liiE death is announced of Mr A I Osier F R S dis 
tinguishcd by his meteorological studies and the self 
registering anemometer which beirs his name Mr Osier 
n as ninety five years of age and whs elected a fellow of 
the Royal Society in 185^ 

J iiF governing body of the Jenner Institute of Preventive 
Mediiinc will shorllv appoint a director of the Institute 
and applications ire invited for the po-ht 

lilt subject of the Sillinun lectures to be given at Yak 
University by Prof J J Thomson I RS will be The 
Present Development of Our Ideab of Hectrmlj I he 
lectures eight in number begin on Mai 14 

Av International Kite Competition has been irringed for 
June 25 to be held on the Sussex Downs Amongit the 
jury are Mr C \ Boys FRS Dr W N Shaw 1 RS 
Sir Hiram Maxim and Dr H R Mill 

It lb reported bi the Times correspondent at Sofia that 
prepai itions are being made it Odessa for the establish 
menl cf telegraphic comiiiunu dtion with Varna by the 
Marconi system The Russian nuthonties will thus be able 
to avoid the use of ihi telegraphic lines traversing Rumana 

There will be extra meetings of the Institution of Llec 
tncal Fngineers on Aprjl 30 and May 7 It is expected that 
Mr Aitken s piper on Divided Multiple Switchboards an 
h rticient lelephone System for the Worlds Capitals will 
be read and discussed it the former meeting 

A Rn TFR telegram from (ape 1 own stUes that Dr 
Rubin IS about to leave their for Cliinde with a parly of 
ebservers and native earners for the pm pose of measuring 
an arc of meridian into North eastern Rhodesia from the 
Zambesi to G^he T anganyika The expedition will be 
awav thri e years 

On Monday next May 4 the Berlin GesellschafC fur 
Erdkunde will celebrate the seventy-fifth year of its existence 
by a special meeting and a banquet At the meeting a re 
port will be read on the scientific activity of the Society 
during the past five years Dr Sven Hedin will give an 
address on his explorations in Tibet and Prof K Sapper 
one on hU studies of volcanic eruptions in the West Indies 
And Central America 

It 14 Stared in Science that the Swedish Government 
has voted 40Q0I! for the publication of the scientific 
results of Dr Sven Hedin s Journey through Central Asia 
The work will comprise an atlas of two large volumes, while 
41 third volume will contain Dr l^edin's report on the 
geography of the country Further volumes will be devoted 
to the meteorological the astronomical ind the geological 
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observations and to the bot inual and zoological collec- 
tions Ihe work will be published m English 

In reply to a questir n asked in the House of Commons 
on luesday Mr (lernld Uilfour smd that up to the present 
time in spile of careful n gotiiiion the Board of Trade 
has been unable to effect irrangtiTunts kr a system of 
wireless telegraphy from shor to ship and ship to shore 
The same difhiullies have nr t ari'.en in the i asc. of com 
munication between ships at se 1 Mr \rnold Tc rstei* in 
formed the House on the same dai ih it the present average 
expenditure upon wireless telegrIph^ in the Navi is about 
20 000/ per annum 

1 Hh (.ountil of the InslUiition tf t ivil I ngineers has 
made the following awards for papers r* id and discussed 
before the Institution during the past si ss c n A I elford 
gold medal to Mr Maurice hilzmaurue ( M (j a Wilt 
gold medal to Mr H Hopkinson and j George Stephenson 
gold medal to Mr P J Cowan I elford premiums to 
Messrs C llopkinstn F I ilbot F \\ S Stnki s P J 
Cowan J I Milton and \\ J Larke The presmtation 
of these awards togr ther with those for pajiers which have 
not been subject to disuission and will be announced Inter 
will take place at the inaugur tl meeting of next session 

A HtcLNT cablegram from Cnptiin ( t Ibcck brings the 
inf( rmation says the Times that when he discovered the 
position if the winter quarirrs of the National Antarctic 
expedition the ue prevented him from bringing the Morn 
ini, nearer thin eight miles to the Discoiiry The trans 
I shipment rf cnxis and provisions hyd therefore to be done 
I by means cf sledges drigged over that distance The 
I 'DistO'i ery is only provisioned until next January so that 
the despatch of the JV/ofiimj, fer her riluf i second time 
IS an absolute necessity in ordi r to avoid 1 culastiophe 
For the additional expense a sum t f 12 cwm / is urgentlv 
needed boool this year and the rest next year 

fiiF Ta^cblatt publishes i wireless telegram transmitted 
by Its correspondent from a tram running between Rangs 
dorf and /ossen The message states that expenments 
I with wireless telegraphy were made from a tram in motion 
on the Berlin Zussen section of the military railway by a 
wireless telegraph company using the Braun Sie nens 
system During the journey active communic itiun was 
maintained between Vlarienfeld and Rangsdorf st it ons and 
the train and trustworthiness in transmission w is found in 
every case 

Mr C ( PAThRSON has been appointed to like charge 
of the electrolpchniral work including photomeiry at th* 
National Physical Laboratory I nder an arrang ment with 
the Indi in Government the laboratrry is about to lake over 
the work of preparing thi tide Cable‘s for Indian ports 
In this it will have for the present the issistaiue of 
Mr Roberts of the Nautical Almanac Oflue in whose 
hindb the work has been for inanv veais The committee 
has appointed Mr F J Selby formerly atholir of Irmity 
College Cambndga, as assistant in charge of the work 

The fourteenth International Congress » { Medicine is 
being held at Madrid In reality a senes of congresses has 
been arranged The first that of the medical Press com 
menced on April 20 in the Madrid University and concluded 
on April 22 On April 23 the International Congress of 
Medicine proper was opened the first meeting being held 
in the T heatre Royal the Kmg, the Queen Mother and the 
Ministers being present This main conference concludes 
to-day On May i a third congress of Spanish speaking 
European and American medical men commences and lasts 
For two days On May 3 the fourth and last medical con 
'g^ess meets and is to be purely a Spanish congress 


6i6 


nature 


[April 30, 1903 


Wb regret to record the death of Mr. G. P. Bulman, 
NewcBBtle-upon-Tyne, at (he early age of twenty-sia. He 
contributed several papers on the marine Mollusca of 
Northumberland to the reports Issued from the Marine 
Laboratory, Cullercoats. He also made some experimental 
attempts to solve certain of the problems relating to 
heredity. The results he obtained with regard to hybrid 
oochromy '* were described in Nature, June ayj 19®* (P 
aoy). At the time of his death he was carrying on in the 
gardens of the Durham College of Science an experiment 
to test the much-discredited phenomenon, telegony — about 
which he wrote in Natural Science, vol xW. 

Mr. F. J- M Page, writing from the Chemical Labor- 
atory, London Hospital, states that radium bromide seems 
to have more penetrating power than the nitrate. Using 
the bromide ho observed a distinct luminosity on a zinc 
sulphide screen after the rays had passed through ten 
post-cards and the card of the screen (in all 5 millimetres) 
A diamond was found to be superior to zinc sulphide in 
detecting these rays ; thus, on covering the bromide with 
a florin, no effect on the zinc sulphide could be seen, 
whereas a diamond glowed perceptibly when plated on a 
heap of five florins (85 mm) over the radium salt A 
barium platinocyanide screen proved to afford a slightly 
more delicate test than the diamond. ' 

At the meeting of the Institution of Mechanical Engineers 
on Friday, April 24, the president, Mr J II Wicksteed, 
gave an address in which he traced briefly the development 
of the uses of iron, and Prof W E. Dalby read a paper 
on the edutatJon of engineers in America, Germany and 
Switzerland. Mr Wicksteed remarked that in the easiest 
written records to which an accurate date can be Axed, 
namely, In the fourth millennium b c , pyramid texts are 
found which prove beyond question that iron was well 
known in Egypt at that time, and that it was forged into 
weapons, tools and Instruments After an obscure existenre 
of at least 3000 years, iron became historlcailv famous 
The time of Homer, 880 b c., was notable for the attention 
that waS given to iron. The iron of antiquity was made 
direct from the ore, and was spongy malleable iron, which 
could be made more or less steely , and it was only as re- 
ducing furnaces were enlarged and the blast increased chat 
it came about within the last 400 years that cast-iron was 
produced on a commercial scale. Up to that time, bronze 
held the field for objeecs which could not be shaped by 
hand-hammering, The best authorities give the date 1490- 
1500 for the discovery of cast-iron, and it is remarkable that 
this discovery exactly corresponds with the revival of 
letters In England. From this time iron became as tract- 
able as bronze, and the iron foundry was added to the forge 

A LARGE audience attended the meeting of the Royal 
Grographical Society on Monday to hear papers by Captain 
Sverdrup and Mr P. Schei on four years’ Arctic explor- 
ation and scientific observat/on in the From. From the 
furthest point north to which the expedition advanced — 
namely. Land's-lok, in about Si° 40^ north lat., and 
long. 94® W. — they were unable to see land either 
towards the north or towards the west, and some 
new islands which were discovered would appear to form 
the natural termination of the Polar archipelago north of 
the American continent Although Captain Sverdrup was 
not prepared to assert that no land reallv existed north of 
west of the point he had indicated, he thought it extremely 
unlikely that land would be discovered in those directions, 
for as far as ever they were able to see there was nothing 
but sea covered with Ice of the usual coarse Arctic character. 
eppCain Sverdrup said that in many parts of the newly- 
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discovered lands there appeared to be an abundance of 
animal life, especially musk-oxen and smaller game, such 
as hares and ptarmigan, aa well as foxes and wolves Bears 
also were numerous In parts. Almost everywhere remains 
were discovered of Eskimo habitations. The scientific re- 
sults of the expedition are very valuable Meteorological 
observations were taken every second hour, both In summer 
and in winter , records were also made of the temperature 
of the sea and of the ice, as well as of the tidal water. 
Magnetic observations were made at each of the several 
winter quarters. The expedition brought home ruh and 
valuable materials for the study of the zoology, botany, 
and geology of parts of the Arctic which had never before 
been visited The Fram reached Norway on September 12, 
190a, after an absence of four and a quarter years 

Sytnonr’r Meteorological Magazine for April contains 
articles of exceptional interest relating to the rainfall of the 
last winter, the shortage of water, and the storm of 
February 26, by Prof. C J. Joly, Astronomer Royal for 
Ireland. We select for especial notice the table of rainfall 
extremes at Camden Square for forty years, 1858-97, The 
average rainfall is 25.46 Inches The driest period is the 
spring, the rainfall each month from February to May being 
below two inches , m all other months the average fall ex- 
ceeds two inches, the maximum, 2 71 inches, occurring in 
October The greatest monthly fall was 672 inches in 
August, 1878, and the lowest 001 inch m February, i8gi 
The greatest daily fall was 3 28 inches on June 23, 1878 
Rain fulls, on an average, on 161 S days in the >ear, the 
extremes being from in6 to 204 days. 

The appendix to the reports of the British South Africa 
Company on the administration of Rhodesia, for 1900 to 
1902, contains a meteorological report by Mr George Duthie. 
During the year ended March 31, 1902, or part of it, there 
were in operation seven barometric stations (three in 
Mashonaland and four in Matabeleland), three climatological 
or thermometric stations (one in Mashonaland and two in 
Matabeleland), and nine purely rainfall stations — making 
nineteen rainfall stations in all (twelve in Mashonaland and 
seven in Matabeleland). One barometric station and five 
rainfall stations have been added during the year Mr. 
Duthie 's report contains abstracts pf the observations made 
at the Stations, and also summaries of observations made in 
British Central Africa under the direction of Mr. McClounle. 

The fourth, and concluding, number of vol ill. of the 
West Indian Bulletin contains two articles bv Mr. Maxwell- 
Lefroy, late entomologist to the Agricultural Department. 
The first forms the concluding portion, divided Into thirteen 
subjects, of a lengthy account of the scale insects of the 
West Indies. His second paper is on ** Crude Oil and 
Soap, a New General Insecticide ” Kerosene Is rather ex- 
pensive in the West Indies, and so also Is American 
crude petroleum, so Mr. Maxwell-Lefroy was induced to 
experiment with a crude oil mined In Barbados, and from 
this and soap he has obtained an emulsion which is ■ 
most valuable insecticide, from the very much Increased 
Insecticidal properties of the heavy oil used. Mr. Francia 
Watts has some notes on West Indian fodders, and there 
IS a report of an address by Dr Morris on agricultural 
efforts at Dominica. 

We have to acknowledge the receipt of a brochure on the 
causes of weather and earthquakes, from Captain A. J. 
Cooper, who la known to hold sofna rather unorthodox 
views on the subject of tides and other phenomena The 
greater part of the pamphlet is occupied with comporiaona 
between the dates of itorms and the configuration of the 
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pUnetB. The principle on which this compartBon ii made 
■eems to be wrong*. A itorm having* been recorded, an 
inquiry Is made into the positions of the planets, moon, &c 
It would be fnore convincing If, from the arrangement of 
the planets, the weather was foretold The reply of the 
author is, however, that we do not know sufficient of the 
state of the weather over the whole world to be able to say 
whether the prediction is Justified or not. The author does 
not seem to have read Prof. Schuster’s address to the Astro- 
nomical Section at Belfast, in which he will find discussed 
the true principles which indicate a real connection between 
phenomena in which some relationship can be traced. 

A METHOD of studying the action of insects' wings by 
instantaneous photography is described by Herr Robert von 
Lendenfeld in the Biologisches Centralhlatt The photo- 
graphs were taken by concentrated sunlight, as many as 
3500 exposures per second being obtained by revolving a 
cog-wheel In the plane in which the image of the sun was 
focused The photographic images of the insect were 
separated by means of a revolving mirror One great diffi- 
culty was to make the fly By, and it must not be forgotten 
that the insect was confined in a very restricted space, or 
even in some cases held in the fingers, thus hardly repro- 
ducing the conditions of free flight 

In a note in the Bulletin of the Imperial Naturalists' 
Society of Moscow, M. W. Mamontow describes a diamond 
contributed to the mineraloglcal museum at Moscow from 
the Ural Mountains. It was one of four diamonds found in a 
new secondary bed near the village of Koltachi , it weighed 
I 107 carat, and its specific gravity was 3 516 Most of the 
Ural Mountain diamonds weigh less than a carat The 
author describes sixteen deposits in the southern and central 
Urals from which more than 222 crystals have been obtained 
in seventy-three years. 

Whether the microbes which are constantly present in 
the intestinal canal of man and animals are essentially 
necessary to promote digestion, arc harmless and un-^ 
necessary, or are even Injurious, is a question on which 
various observers have arrived at different results In a 
paper communicated to the flulletm of the Imperial 
Naturalists' Society of Moscow, Mdlle P V Tsiklinsky 
discusses this question From an examination of the litera- 
ture of the subject, and from a study of the microbe flora 
in question, the authoress is led to believe that, while certain 
microbes do undoubtedly promote digestion, and, in accord- 
ance with M. Metchnikoff''s observations, in some cases 
exercise an antagonistic influence against germs of disease, 
4t is probably possible, by artificial means, such as by 
Variation of diet, to dispense with the bacteria in question, 
and thus to pvpid the danger that they often cause in the 
living animal. Further, the view is put forward that 
the thermophilous microbes of the intestinal canal are mere 
varieties of ordinary non-thermophilous microbes, and not 
distinct species. 

We have received from Messri. W, Wetson and Son, of 
High Holborn, their latest catalogue of microscopes and 
accessories. Among the new items may be mentioned the 
•eries of substa^ condensers,, which, through the courtesy 
of Messrs. Ration, we have had an opportunity of testing 
These ara a|| of a high order, especially the '* holoscopic ” 
oil ImitterslDn condenser, which appears to be as good as, 
If not superior to, any similar condenser we have had 
through our hapds. The macro Illuminator " la a most 
useful Bccetaory for low-powor photomicrography. «ha 
Illumination of large objects Its aU very easily 

accompllffhed. There is also iSi^Srlbed a new two fpogd 
Roe adjuscment, the design and construction of which is 
NO. 1748, VOL, 67 ] 


of considerable merit as well as 4 fine adjustment, debigned 
for photomicrography and high-power work by Mr E B. 
Stringer, which should be of the greatest value to workers 
in these branches. The well-known " Van Heurck " micro- 
scope, than which there is probably no finer instrument to 
be obtained, is again described fully, as well as a new 
metallurgical microscope, for which there should, in view 
of the great advances recently in this brunch of work, be 
a considerable demand 

We have received what appears to be the first part of a 
new Italian entomological journal, ftedia, published at 
Portlcl. This part comprises a single memoir, by Signor 
F Silvestri, on the termites and the insects which live with 
them of South America. For the purpose of his researches 
the author visited Argentina in 1898, and Chili and Uruguay 
in the following year, obtaining a vast store of material, 
which has since been carefully worked 'out The present 
memoir contains accounts of a number of new generic and 
specific types discovered by the author Six plates are 
devoted to details of structure. 

A UNIQUE specimen has been added to the gallery of fossil 
reptiles in the Natural History Museum This is a con- 
siderable portion of the skeleton of a gigantic sauropod 
dinosaur obtained from the Oxford Clay near Peterborough 
by Mr E N Leeds, of Eyebury When first the bones of 
this species were discovered some jears ago, they were 
described by the late Mr J. W Hulke as Ornithopsts 
leedsi, but the generic title has since been changed to 
Cetinsaurus The remains include the tail, sacrum, and 
parts of one hind and one fore Umb. The Peterborough 
dinosaur, which is evidently allied to the American Diplo- 
docus (of whith restored sketches are placed alongside), is 
the first example of the larger forms of these reptiles found 
in Britain of which enough of the skeleton has been found 
to admit of its being mounled The mounting reflects the 
greatest credit on the mason and artificers of the museum 

Among the series of memoirs on the fishes of Japan by 
Messrs Jordan and Fowler, to which allusion has so fre- 
quently been made in the'se columns, none is of more general 
interest than the one on ihe sharks and rays (Elusmo- 
branchs), forming No 1324 of the Proceedings of the U S 
Nat. Mub Of the numerous forms recorded, by far the 
moat noteworthy is the shark described as Afitsukurina 
owstom The genus and species are based on a single 
specimen raptured in 1898 off Misaki in deep water, which, 
until November of last year, remained the only known ex- 
ample Dr. Smith Woodward has suggested that this 
shark is not generically distinct from the Focene Scapano- 
rhynchus, but this Is not admitted by the authors of the 
memoir befoie us, although the characters on which they 
maintain its distinctness appear insignificant Messrs, 
Jordan and Fowler adopt more family groups than is usual, 
and use several names which are unfamiliar, although in 
employing Cetorhlnqs, m place of Selache, for the basking- 
shark they are undouMedly right. 

As Prof. L. Bailey has made a special study of plant- 
breeding and plant form, he is well qualified to discuss the 
modern theories of variation and principles of hybridisation. 
These subjects he treated in ar\ address delivered before the 
American Society for Plant Morphology and Physiology, and 
his paper has been printed in Science. Prof. Bailey points 
out that the most important part of Mendel's contribution 
is the law of heredity which he put forward, which is baaed 
fupon similarity or purity of the two fusing elements. 

The Botanical Club of Canada has endeavoured to atimu- 
^te the collection of phonological records throughout the 
various provinces of the Dominion, and in Columbia and 
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Nova Scoha many of the Khooli undertake thece observ 
ationa aa a form of nature study The schedules which have 
been distributed include the observation of farming oper 
atlons and a few meteorologies phenomena in addition to 
tjie ordinary data connected with the opening of ftowers 
The annual report contains a ser ea of observations mode 
in Nova Scolla from which overage dates or phenochrons 
are calculated 

Attentiok is directed by Mr O E Dunlap to a remark 
able diversion in the waters of Niagara which happened qp 
March la (ScienUfic Amertcan April 4) On the previous 
afternoon ice came down the upper river from Lake Erie 
in such quantities that inirnense masses lodged on the rocks 
above Goat Island and diverted the water from the American 
to the Canadian channel Thus the river bed above the 
American fall between the mainland and Goat Island was 
left practically dry and numbers of people were able to 
walk from Green Island over rents of ruck to the head of 
Goat Island Here and thc^re gravelly deposits and loose 
blocks of limestone weie to be seen amid great patches of 
ice ind barely enough water fell over the limestone ledge 
to curtain the rocky cliffs below It is recorded that a 
similar incident occurred on March 2 ) 

Tiik fossil fruits to which Bowerbank gave the naiie 
Nipadites have in this country been obtained from the 
London Clay of Sheppe> and the Bracklesh im Beds of 
Sussex I he various forms from the Eocene strata of 
Belgium have been grouped under cne specific name JVi/iq 
di/ej tiuriim given by Brongniart in 1828 (as f ocos Burtut.i) 
and of which the JV gigantcur of Bowerbank and the 'V 
Bowerbanku of Ftting!«h lusen are regarded as svnon\ms 
Ihese conclusions are stated in an essa) by Mr \ C 
Seward and Mr FAN Arber (A/im Xfusi^e Boy d Htsl 
Vaf de Belgique tome 11 1903) The authors remark nn 

the structural resemblance between the fossil fruits and 
those of the recent palm Nipa which flourishes in the East 
Indies from the I ower Ganges and Ceylon across the Malav 
Peninsula and Archipelago even to Australia 

On fuesda) evenings during May the following lectures 
will be given at the Royal Victoria Hall — Dr Mill on 

Weather and Weather Prophets Dr Bertram Ahra 
hams on hg>pt Mr Cunningham on bishes 
and Canon J W Horsley on Insect*; 

Prof N W Lord s Notes on Metallurgical Analysis 
have reached a second edition In its new form the book is 
not only suitable for students in technical schools but al^o 
as a book of reference for use in metallurgical laboratories 
Methods for the determination of all elements likelv to be 
encountered in ordinary analyses have been included m the 
new edition and the subjects of gas analysis and the testing 
of fuel have been more fully described than in the original 
issue of the volume J he book is issued from the Metal 
lurgical Laboratory of the Ohio State I piversitv 

riia twenty eighth iisue — that for 1903 — of the Aide 
M^moire de Photographu edited by M C babre and pub 
lished under the auspues of the 1 oulouse Photographic 
Society by M Gauthier Villars of Pans is full of valuable 
information for photographers In addition to the lists of 
the principal photographic societies in Europe and America 
[he photographic magozi les and books on photography 
published during 1902 it contains a detailed review, in 
seven chapters of photographic developments during last 
year 

Thb additions to the Zoological Societv s Gorderfs 
during the past week include a (.hacma Baboon {Papio 
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porcartus) four Black backed Jackals (CoaIj fhetQmel&i)^ 
two Caracals (bclij caracal) a Feline Genet {Geneita 
fehna) a Dusty Ichneumon {Herpcsles pulverulenius) four 
Suricates ( 5 uricafa teiradactyla) three Levalllant s Cynictls 
(Cyntchs peniallata) two Bristly Ground Squirrels (Xerus 
copensu) a Crested Porcupine {Hysirtx efistata) five 
Cape Hyroces (Hyrax capettsts) seven Spotted Eagle 
Owls (Bubo maculosa) a Bearded balcon {Falco 
hiarmuus) live Jackal Buzzards (Buteo jtical) a 
Chanting Hawk (Melicrax mu^iruj) five South African 
Kestrels (Tmnunru/us rupicolus) a I arge African Kestrel 
(Tinnuncufuj rupicoloides) four Leopard Tortoises (Testudo 
pardalis) a 1 uberculated Tortoise {Momopus femoralts) 
from South Africa three Rufous Weaver birds (Hyphant 
ornis textof) a Grenadier Weaver bird {Euplecies oryx) 
three Triangular spotted Pigeons {Columha guinea) seven 
Egyptian Geese {Chenalopex aegypttacus) from West Africa 
presented bv Colonel \ F Siuggett C M G a Sykes a 
Monkev (Ccf opttheuus all igulans) from West Africa a 
Smooth headed Capuchin (Cihus innttarhuj) from South 
east Brazil a Ring tailed Cnati (Na^ua ru/a) from South 
America seven Long nosed ^ ipers (T ipera arnmodytes) two 
Painted Fregs (Dijst picius) two Edible Frogs 

{Rnna csculcnta) n Southern Mud Frog {Pelohates cultrtp t), 
Furopean two Pennant s Parnkeets {Platyccrcus pennanti) 
twelve (lolden free Frogs (Hyln aurca) from Australia 
two Seven banded Snakes {Tropidvnotus septcmviliaius) a 
Ilog nosed Snake (Heterodon plaiyrhinos) from North 
\merira deposited 

OUR ASTRONOMICAL COI VMN 

AsiIHonomilal Oclurrencbs IV May — 

May 1 6 Epoch of Aquarid meteoiic shower (Radiant 337 
2“) 

10 2h Mercury at grestest elongation (21“ ji h) 

• Ceres i|° S of fi Leonis (mag 4 i) 

11 Juno N of f Opbiuchi (mag 33) 

12 Bh yin to qh 5m Moon occults x Ophiuchi (mag 

50 

Venus IlluminaLed portion of disc = 0 738 of Mars 
= 0 926 

II 13^ 5 **^ to i 6 h 27m Traniit of Jupiter B Saielble 
III (Ganymede) 

19 Neptune in conjunction with v Geminoruin, Neptune 

10 S 

20 I4h Venus in conjunction with ■ Geminorum, 

\cnuB 10 N 

21 Juno (msg 6 7) in opposition to the Sun 

Nova Geminorum before its Discovery — On receiving 
the Kiel announcement of Prof Turner s discovery of Nova 
Geminorum Prof Pickering instituted a sdarch for thia 
object on the early photographs of this region taken fer 
the Henry Draper memorial series 
A negative obtained on March id i5h 3m (GMT) 
whilst lowing stars of 1 1 9 magnitude shows no trace of 
the Nova neither could the latter be found on any of the 
sixty seven plates of this region taken between March 3 
1890 and February 28 1903 although most of them show 
stars of the twelfth magnitude or fainter A plate obtained 
on March 2d i3h 191H shows stars of magnitude 9 o but 
shows no object in the Novh s position 

On a photograph taken March 6d lah 23 m there 
the image of an object occupying the position of the Nova 
the photographic magnitude of which is 508 ±026 and 
negatives taken on several succeeding nights show thit the 
magnitude gradually decreased until on March 25 it was 
only 8 08 

Ihe photograph obtained on the last named date waft 
taken with an oDjective prism and shows the spectrum of 
the Nova as a conspicuous object amongst the spectra of 
the surrounding Stars This Spectrum shows six bright 
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\int 9 f their desij^nationa, assumed wave-lengths, and relative 
intenalties being as follows — 

Hf, 3889. (I) ; H«, 3970. (3) : H«, 410Z, (8) , H7, 4141, (10) j 
—I 4643. (”) ; ■nd 4862. (9). 

No dark lines are shown on the photograph, but this 
may possibly be due to the small dispersion employed. The 
same lines, together with the nebula line at K 5003, are 
shown on spectrograms obtained on March 20 and 31, and 
April I, the nebula line appearing as brighter than 
and of intensity 2-3 Later photographs contain lines at 
the estimated positions X 417(1, X 4240 and X 4462 

Prof Pickering remarks on the utility of such a senes 
of systematic observations as are carried on under the 
Draper memorial fund, and states that even in the absence 
of Prof Turner's discovery and prompt Linnouncement, Nova 
Geniinorum would have been discovered, for its sperlrum 
was a very conspicuous ob^ct on the Harvard photograph 
of March 25 (H C O Ctrcular^ No 70) 

Rkcemtlv Discovered Ierresirial Gases i\ the 
Chromosphere,— Owing to rheir proved relationship to 
helium, Prof. S A. Mitchell, of Columbia University, sus- 

ected that the recently discovered gases neon, argon, 

rypton, and xenon might be Found to exist in the chromo- 
sphere, and in order to test his supposition he compared the 
wave-lengths of the lines m their respective spectra with 
the wave-lengths of the chromospheric spectrum obtained 
by himself during the Sumatra eclipse 

Owing to the low densities of the new gases, it is to be 
expected that, as is the case with helium, they will not 
appear in the normal solar spectrum, even though they 
may appear in the spectrum of the chromosphere; and 
again, owing to the low atomic weights of neon and argon, 
Prof Mitchell expected that these two gases might appear 
in the spectrum, whilst krypton and xenon, the atomic 
weights of which are greater, would probably not so 
appear 

As a result of his comparison Prof Mitchell comes to the 
conclusion that lines due to neon and argon are present m 
the chromospheric apertruni, but the evidence as to the 
presence of krypton and xenon is, at present, inconclusive. 
Lines which are due to the more volatile gases of the 
earth’s atmosphere (1 e those which are uncondensed at 
the temperature of liquid hydrogen), as published by Liveing 
and Dewar, appear at XX 4047, 4398, 4422, 4431, 4540 and 
4844, and the strongest argon lines, viz those at XX 41803, 
42008, 4359 5i 43608 and 44303, are also represented in 
the spectium of the chromosphere. 

Prof Mitchell suggests that these gases may have come 
to the earth's atmosphere from the sun, as suggested In 
the theory put forward by Arrhenius, which supposes that 
ionised particles are constantly being repulsed by the 
pressure of light, and thus journey from one sun to another 
(Astrophystcal Journal, No 3, vol. xvii ) 

Catalogue of Measures of New DoqHLE Sties — In 
Bulletin No. 29 of the Lick Observatory, Prof R G Aitken 
publishes a further addition of 117 new double stars and 
their measures to his new catalogue of these objects ; the 
earlier sections of this catalogue hove already appeared m 
previous numbers of the Lick Bulletins and in the Astrono~ 
mischc Nachrichten. 

The present section deals with Nos. 313 to 429 (Aitken) 
inclusive, and gives the position for 1900, the number in 
revious catalogues, the magnitude and the dates and 
gures of the various measures for each star. More than 
one-half of the pairs in this section are separated by angular 
distances not exceeding 1'', and more than three-fourths afe 
only separated by a* or less 

The doubles have been discovered with the 12-inch 
telescope, but nearly ail the measures have been made with 
the 36-inch 

“ The Cambrian Natural Observer." — The latest issue 
of this interesting little volume, which Is the official orgah 
of the Astronomical Society of Wales, contains many 
Interesting records of observations, both astronomical 'ml 
met^rological, made by members of the Society during 
190s. In futura the '* Observer '* 1WII only appear anitually 
Instead of quarterly as hitherto 

NO* 1748, VOL. 67] 


iL 76 MO/.OG/CAL NOTES 

I HE last publication of ilip Earthquake Investigation 
I Committee of Japan lonlains five papers illustrated 
^ twenty-six plates, all of whith are the work of Dr F 
Omori The hrst of these refers to a horizontal pendulum 
tromometer, which is essentially a conical pendulum seismo- 
graph carrying a load of 50 kg and writing indices with 
a multiplication of 130 In addition to recording earth- 
quakes, it induates the almosit cuntinuRl existence of 
“ micro tremors,” the periods nl whuh are about 03 second 
and the range ooij mm VVlien “pulsatory oscillations,” 
which are a larger form of disturb, ince than the tremors, 
an in e\idence, it would appear from the illustrations which 
are gisfn of these mu\Pinents that they might senousK 
interfere mth the charaiter of an earthqualcp record 

In a communication on tlie overlurning .ind sliding of 
columns, the relationship betw'een the* hori/onlal (omponent 
of earthquake motion and the displacement of bodies which 
are not allached to the ground, but simply ri st upon the 
same, is discussed and illustrated with ronsiderable detail 
The elTects of vertical motion aie referred to, and i I'.es are 
pointed out where gate-posts and biiililings have been taused 
to jump A paper bearing upon the seismic stability of tall 
rhimnejs gives the results of experiments upon the vibration 
of such sluicture-^ 'I he remaining papei;s respectively refer 
to the vibration of the piers of railway bridges as caused by 
trafhr, and the vibration of walls at (he lime of earthquakes 

1 hese excellent puhlicatioiis are undauhtodly of great 
Value, espeiiallv to thosi* who have to construct to rtsist 
earthquake movements; but if the author could have given 
more complete refcTcnces to unr sligrUiuns made by himself 
and also b\ others in connection with similar inquiries, their 
value would have Ijeen enhanird 

Other spismological notes are found in the reports of the 
Fhysico-M.ithematical Sen leiv of 1 okyo In one of these. 
No ib, Dr Omon gives .1 summary cf analyses he has 
made of seismograms of distant earthquakes This is 
followed by notes relating to the transit velocity of the first 
preliminary tremor of earthquakes of near ongin We are 
told that the duration of these eaily moviments has a 
constant relationship to the distance they have travelled 
Therefore, if this distance is known, and the tune of arrival 
of the large waves has been noted, it is an easy matter to 
determine the time at which the preliminary tremors must 
hav« arrived With this factor and with a knowledge of 
the tune at which they originated, their velocity may be 
calculated A mean for this is given at 5 or fa km per 
second, whilst a mean value determined from observations 
IS 8 km per second In arriving at these results, it, must 
not be overlooked that in certain cases, at least, there has 
been an unavoidable want of precltinn in locating origins , 
the time of occurrence at an origin has been taken as the 
mean of times observed at stations regarded as being near 
to the same, and it has been assumed (hat the w.Rves followed 
spherical paths These and other fActors* have no doubt 
contributed to the wide limits assigned to the results of 
these investigations 

In the tenth number of the new senes of publications 
issued by the Earthquake Commission of the Vienna 
Academy of Sciences, Dr E v. Mojsisovics gives a chrono- 
logical series of notes relating to 1^7 earthquakes which 
in 1^01 were recorded in various parts of the Austrian 
Empire The first of these catalogues, which consists of 
observations made for the most part without the aid of 
instrumental appliapces, was issued in 1R98 

In addition to these lists of local disturbances, which may 
he compared to the slight shocks which from time to time 
are felt in this country, the Academy also publishes registers 
of disturbances which have originated at great distances 
and shaken the world ohroughout its mass Illustrations 
of these latter are found In the eleventh and twelfth numbers 
of the publications, the former referring to Trieste and the 
latter to Kremsmunster. 

Ac the first of these stations, three Rebeur-EhlerC pendu- 
lums have been kept at periods of about eight seconds, whilst 
at the second, similar instruments have periods of from three 
to four seconds. In at Trieste, 187 earthquakes were 

recorded, whilst at I^emsmiinster only elghty-one were 
noted Although the natural period of the pendulums has 
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been oomparatlvelj ihort, both itatloni have suffered from 
“ mlkros^lsmlsche Unrube *' (air tremors?^. 

At the present moment the most interesting station where 
world shaking earthquakes are recorded le at Pribram, 
where on the surface and at a depth of 1100 m. Wlechert's 
pendulums are installed. From the few records hlthertb 
obtained, it appears that the motion on the surface and that 
underground nave a striking similarity 


DR, GOELDJ ON BRAZILIAN DEER. 

T^R. E. GOELDl has decidedly advanced our knowledge 
^ of the deer of South America by a memoir on the ang- 
lers of three Brazilian species recently published in the 
Afemoriar of the museum at Para of which he has charge 
(Jlfcm Afur. Goeldi, part in., 190a). All South American 
deer, it need scarcely be said, differ markedly from the more 
typical deer of the Old 'World, the males of the larger 
species, together with their relatives, the white-tailed and 
the mule deer of North America, being specially distin- 
guUhed by the form of their antlers, wblcn branch in a 
fork-like manner some distance above their base, instead 
of giving off a brow-tine close to the latter Hitherto 
naturalists, in Europe at any rate, have had no definite 
information with regard to the gradual increase in the com- 
plexity of the antlers of the South American species as they 
are annually renewed This deficiency In our knowledge has 
been suppli^ In the case of the marsh-deer, the pampas-deer, 
and the one commonly called Cariacus gymnoUs, in the 
memoir before us With great pains, Dr Goeldi has col- 
lected a large series of the antlers of each of the three 
species belonging to animals of different ages, and In the 
plates accompanying his memoir has figured a selection 
which serves to display the gradual evolution from the )'oung 
to the adult form. In the course of the memoir, jt is 
incidentally mentioned that the aforesaid C gymnotis, 
which IS a near relative of the North American whitetail, 
has only recently made its appearance in Brazil, its proper 
home being Colombia and Guiana. 


THE PEARL FISHERIES OF CEYLON.^ 

'T'HE celebrated pearl " oysters of Ceylon are found 
mainly in certain parts of the wide shallow plateau 
which occupies the upper end of the Gulf of Manaar, off the 
north-west coast of the island and south of Adam's Bridge 
The animal (Aforgan't^/era vulgans, Schum. ^Avicula 
fucata, Gould) Is not a true oyster, but belongs to the family 
Aviculida, and is therefore more nearly related to the 
mussels (Mytilua) than to the oysters (Ostrasa) of our seas 
The fisheries are of very great antiquity They are re- 
ferred to by various classical authors, and Pliny speaks of 
the pearls from Taprobane (Ceylon) as " by far the best 
in the world." Cleopatra is said to have obtained pearls 
from Aripu, a small village on the Gulf of Manaar, which 
Is still the centre of the pearl industry. Coming to more 
recent times, but still some centuries back, we have records 
of fisheries under the Singhalese kings of Kandy, and sub- 
sequently under the successive European rulers — the Portu- 
guese being In possession from about leoc to about 165s, 
the Dutch from that time to about 179s, and the English 
from the end of the eighteenth century onwards. A notable 
feature of theie Asherin under all administrations has been 
their uncerUlIKy, 

The Dutch records show that there Were no fisheries 
between 173a and 1746, and again between 1768 and 1796, 
During our own time the supply failed in i8ao to i8a8. In 
1837 to 1B54, in 1864 and several succeeding years, and 
finally after five successful fisheries in 1887, 1888, 1889, 
1890 and 1891 there has been no return for the last decade. 
Many reason^ some fanciful, others with more or leas basis 
of truth, have been given from time tp time for these re- 
curring falluies of the fishery ; and several investigations 
such as that of Dr. Kelaait (whg unfortuflately dM before 
hi* work wa« ccmpletwl) In 1857 to 1859, and that of Mr. 
, Holdiworth ip 1865 to 1869, have been undertaken wItiMut 
much practical result so far. 
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In September, 1901, 1 was asked to examine the records 
and report on the matter, and in the following spring was 
invited by the Government to go tO Ceylon wito a scientific 
assistant, and undertake what investigation into the con- 
dition of the banks might be considered necessary. Arriving 
at Colombo In January, 1902, as soon as a steamer could 
be obtained we proceeded to the pearl banks. In April it 
was necessary to return to my university duties in Liver- 
pool, but I was fortunate in having taken out with me as 
my assistant Mr, James Hornell, who was bo remain in 
Ceylon for at least a year longer, in order to carry out the 
observations and experiments we had arranged, and com- 
plete our work. This programme has been earned out, and 
Mr. Hornell has kept me supplied with weekly reports and 
with specimens requiring detailed examination 

The s.s Lady Havelock was placed by the Ceylon Govern- 
ment at my disposal for the work of examining into the 
biological conditions surrounding the pearl oyster banks ; 
and this enabled us on two successive cruises of three or 
four weeks each to examine all the principal banks, and 
run lines of dredging and trawling and other observations 
across, around and between them, in order to ascertain the 
conditions that determine an oyster bed. Towards the end 
of the time I took part in the annual inspection of the pearl 
banks, by means of divers, along with the retiring in- 
jector, Captain J. Donnan, C.M.G , and his successor. 
Captain Legge During that period we lived and worked 
on the native barque Jrangasameefiorawee, and had daily 
opportunity of studying the methc^s of the native divers 
and the results they obtained. [These were discussed m 
the lecture and illustrated by lantern slides ] 

It 11 evident that there are two distinct questions that 
may be raised — the first as to the abundance of the adult 
"oysters," and the second as to the number of pearls in 
the oysters — and it was the first of these rather than the 
freauency of the pearls that seemed to call for investi- 
gation, since the complaint has not been as to the number 
of pearls per adult oyster, but as to the complete disappear- 
ance of the shell-fish 

Most of the pearl oyster banks or " Paars " (meaning 
rock or any form of hard bottom, in distinction to " Manul," 
which indicates loose or soft sand) are In depths of from 5 
to 10 fathoms, and occupy the wide shallow area of nearly 
50 miles in length, and extending opposite Aripu to 20 miles 
m breadth, which lies to the south of Adam's Bridge. On 
the western edge of this area there is a steep declivity, the 
sea deepening within a few miles from under 10 to more 
than 100 fathoms ; while out in the centre of the southern 
part of the Gulf of Manaar, to the west of the Chilaw Pearl 
Banks, depths of between one and two thousand fathoms 
are reached. On our two cruises In the LaJy Havelock we 
made a careful examination of the ground in several places 
outside the banks to the westward, on the chance of find- 
ing beds of adult oysters from which possibly the jet de- 
posited on the inshore banks might be derived. No such 
beds, outside the known "Paars," were found; nor are 
they likely to exist. The bottom deposits in the ocean 
abysses to the west of Ceylon are entirely different In nature- 
and origin from the coarse terrigenous sand, often cemented 
into masses, and the various calcareous nerltlc deposits, 
such as corals and nulllpores, found in the sh^low water 
on the banks. The steepest part of the slope, from 10 or 
20 fathoms down to about too fathoms or more, all along 
the western coast seems In most places to have a hard 
bottom covered with Alcyonarla, sponges, deep-sea corals, 
and other large encrusting and dendritic organisms. 
Neither on this slope nor in the deep water beyond the 
cliff did we find any ground suitable for the pearl oyster to 
live upon 

Clqse to Che top of the steep slope, about so miles from 
land, and in depths of from 8 to 10 fathoms Is situated the 
largest of the " Paars," the celebrated Perlya Paar, which 
has frequently figured In the inspectors' reports, has often 
given rise to hopes of great fisheries, and has as often 
caused dm disappointment to successive Government 
offlcials. The PSrlya Paar runs for about 11 doutleaX milea- 
north and south, and varies from one to two miles In 
breadth, and this — for a paar — large extent of ground be- 
cofTus periodically ooverqd with young oysters^ Y<^nich, how- 
ever, almost invariably disappear before the next fnspac- 
tioo. This paar has bMn calM by the natives the " motW- 
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pur," under the jmpreseion that the young- oysters that 
come and go in fabulous numbers migrate or are carried 
inwards and supply the Inshore paars with their po^la- 
tlons. During a careful investigation of the Perlya Paar 
and its surroundings, we satisfied ourselves that there is no 
basis of /act for tms belief j and it became clear to us that 
the successive broods of veung oysters on the Perlya Paar, 
amounting probably within the last quarter century alone 
CO many millions of millions of oysters, which if they had 
been saved would have constituted enormous fisheries, have 
all bepn overwhelmed by natural causes, due mainly to the 
configuration of the ground and its exposure to the south- 
west monsoon. 

A study of the history of the Penya Paar for the last 
twenty-four years [given more fully in the lecture] shows 
that since iSBo the bank has been naturally restocked with 
young oysters at least eleven times without yielding a 
fishery. 

The lo-fathom line skirts the western edge of the paar, 
and the roo-fathom line is not far outside it. An examin- 
ation of the great slope outside is sufficient to show that 
the south-west monsoon running up towards the Bay of 
Bengal for six months in the year must batter with full 
force on the exposed seaward edge of the bank and cause 
great disturbance of the bottom We made a careful survey 
of the Perlya Paar in March, 1902, and found it covered 
with young oysters a few months old In my preliminary 
report 1 estimated these young oysters at not less than a 
hundred thousand millions, and stated my belief that these 
were doomed to destruction, and ought to be removed at 
I he earliest opportunity to a safer locality further inshore 
Mr Hornell was authorised to carry out this recommenda- 
tion, and went to the Periya Paar early in No^embe^ with 
boats and appliances suitable for the work, but found he 
had arrived too late The south-west monsoon had inter- 
vened. the bed had apparently been swept clean, and the 
enormous population of young oysters, which we had seen 
in March, and which might have been used to stock many 
of the anialler inshore paars, was now in all probabilit) 
either buried in sand or carried down the steep declivity | 
into the deep water outside. This experience, taken along 
with what we know of the IM^t history of the bank as 
revealed by the inspectors’ ri^Orts, showii that whenever 
young oysters arc found on the Periya Paar, they ought, 
without delay, to be dredged up in bulk and transplanlrd 
to suitable ground in the Cheval district — the region where 
the most trustworthy paars are placed. 

From this example of the Periya Paar it is clear that in 
considering the vicissitudes of the pearl oyster banks we 
have to deal wilh great natural tau‘.es whuJi cannot be 
remoVed, but which may to some extent be avoided, and 
that consequently it is necessary to introduce large measures 
of cultivation and regulation in order to increase the adult 
population on the grounds, give greater constancy to the 
aoppJy, and remove the disappointing fluctuations in the 
fishery. 

There are in oddition, however, various minor causes of 
failure of the fisheries, some of which we were able to 
investigate The pearl oyster has many enemie'., such as 
star-fishes, tmring sponges which destroy the shell, boring 
Molluscs wf^irh suck out the animal, internal Protozoan and 
Vermcan parasites and carnivorous fishes, all of which cause 
some destruction, and which may con'spiro on occasions to 
ruin a bed and change the prospects of a fishery But in 
connection with such zoological eneniips, it i's necessurv to 
bear in mind that from the fisheries point of viPW their 
influence is not wholly evil, as some of them are closely 
associated with nearl production in the oyster One enemy 
(a PlectognathiQ fish) which doubtless devours many of the 
oysters, at the same time receives and passes on the parasite 
which leads to the production of pearh m others The loss 
of some individuals is in that case d toll that we very 
wilUngly pay, and no one would advocate the extermination 
of that particular enemy. 

}n fact the oyttar can probably cope well enough with 
its animate environment it not too recklessly decimated at 
the fisheries, and if man wUl only compensate to some ear- 
tent for the damage he does by giving some attention to |he 
.fireedinff stock and " spat," and l?y transplanting when^ 
the growing roung frorfr" unsuitable ground to 
.known, tfid trustworthy " paar*.'^ 
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Those were the main considerations that impressed me 
during our work on the banks, and were, therefore, the 
leading points dealt with in the conclusions given in my 
preliminary report (July, 1902), which ended as follows — 

“ To the biologist two dangers are, however, evident, 
and, paradoxical as it may seem, these are overcrowding 
and overfishing But the superabundance and the risk of 
depletion are at the opposite ends of the life cycle, and there- 
fore both are possible, at once on the same ground — ^and 
either is sufficient to cause locally and temporarily a failure 
of the pearl oyster fishery Whdl is required lo obviate 
these two dangers ahead, and ensure more lonstamy in the 
fisheneB, is careful supervision of the banks bv someone 
who has had sufficient biological training to understand the 
life-problems of the animal, and who will therefore know 
when to carry out simple measures of fanning, '^uth as 
thinning and transplanting, and when to advise as to the 
regulation of the fisheries " 

In connection with cultivation and transplantation, there 
are various points in struclure, reproduction, life-history, 
growth and habits of the oyster which we had lo deal with, 
and some of which we re abh Lo delerminr on the hanks, 
while others have been the subject of Mr Hornell's work 
since, in the little marine laboratory we esi.iblished at 
Galle [Discussed and illustrated by lantern slides in the 
lecture ] 

Turning now from the health of the o^ste^ populaiion on 
the “paars” to the subjeut of pearl formation, whith is 
evidently an unhealthy and .ibnormal prut ess, wr find that 
in the Ceylon oyster (here aie stveral distinit causes ihat 
lead to the production of pearls Some pearls or pearly 
excrescences on the interior of the shell are due to the 
irritation caused by boring sponges .md burrowing w'onns 
Minute grains of sand and other foreign bodies gaining 
access to the body mside the shell, whn h arc popularly sup- 
pQ^d lo form the nuclei of pearls, only do so, in our 
experience, in exicptional i in umstanceH Out of the 
iK^ny pearls 1 have derail ified, onlv one contained in its 
centre what was undoubtedly ii ^rain of sand , and from 
Mr. Hornell’s notes, taken ‘unre I left CcjIdo, J quote the 
following passage, showing that he has had u similar ex- 
perience — 

“February it>, iqoj — Kar-pmrls f)f two decaliified, 
one from the anterior ear (No 14^}, pnweii Co haie a 
minute quartz gram (micro preparalion 25) as nurleu.s ” 

It seems probable that it is only when the shill is injured, 
as, for example, b> the breaking off or crushing of the 
projecting ” ears,” thereby enabling some fine sand to gain 
ALcess to the interior, that siiih inorgann partulos supply 
I he irritation whieh giieii rise fo pearl formation 
The majority of the pearls found free in the tis‘'Ues of the 
body of the Ceylon oyster contain, in our experience, the 
more or less easily recognisable remains of Platyelmian 
parasites, so that the stimulation whnh tau‘>r'S eventually 
the formation of an “ orient ” pearl is, as has been sug- 
gested by various writers in the past, due [o infeition by 
■1 minute lowly worm, wbuh becomes encased and dies, 
thus justifying, m a sense, Dubois's statement that — “ La 
plus belle perle nVst done, an definitive, que le brlllant 
sarcophage d'un ver ” (Coniptej rendus, Ocltiber 14, 1901.) 

[The lecturer then dealt with the work of Dr ‘Kelaart 
(<859). to whom belongs the honour of having first con- 
nected the formaliun n( pearls in the Covlon oyster with 
' the presence of Vermean parasites, Filippi, Kukenmeister, 
Moebius, Humbert Garner, Thurston, Giard, Seurat, 
Jameson, and finally Dubois — bringing the nnord up to 
January, 1903 ] 

We have found, gs Kelaart did half a cenuiry ago, that 
m the Ceylon pearl o^'jter there are several different kinds 
oi wonna commonly occurring as parasites, and we shall, I 
think, be able to show in our final report that Cestodes, 
Trematodes, and Nematodes are all conterned in pearl 
formation. Unlike the efts* of the European miisspis, how- 
ever, we find, so far, that in Ceylon the most important 
cause is a larval Cestodn of Ihe 'i elrarhynchus form Mr 
Horneli has traced a considerable part of the life-history of 
this parasite, from an early free-swimming stage to a late 
larval condition in the file fish (Balisivs niifis) which 
frequents the pearl banks and preys upon the oysters. We 
have not yet succeeded in finding the adult, but it will 
probably prove to infest the sharks or other large Elasmo- 
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faranchs which devour Balistes. It is only due to my excel- 
lent BMiatantj Mr. James HoraeU. to state that our observ- 
ations on pearl formation are mainly due to him, Durinff 
the comparatively limited time (under three months) that 1 
had on the banka^ 1 was mainly occupied with what seemed 
the more inipottant duestlon of the life-conditions of the 
oyster, in view of Uie frequent depletion of particular 
grounds It is Important to note that these interesting 
pearl -format ion parasites are not only widely distributed 
over the Manoar banks, but also on Sther parts of the coast 
of Ceylon. Mr Hornell has found Balistes with its Cestode 
parasite both at Trincomalie and at Gallc, and the sharks 
also occur all round the island, bO that there can be no 
question as to the probable infection of oysters grown dt 
^ese or any other suitable localities 

There is still, however, much to find out in regard to all 
these points, and other details affecting the life of the oyster 
Qnd the prosperity of the pearl fisheries. Mr Hornell and 
1 are still in the middle of our Investigations, and this mubt 
be regarded as only a preliminary statement of results which 
may have to be corrected, and I hope will be considerably 
extended in our final report 

It is interesting to note that the Ceylon Government 
GazrXit of December la last announced a pearl fishery, to 
commence on February aa, during whidi the following 
banks would be fished — 

The South-Kast Cheval Paar, estimated to have 49 million 
o) Biers. 

The East Chevat Paar, with ii nuliions 

The North-East Cheval Paar, with n millionh. 

'I he Periya Paar Kerrai, with 8 milliqni — making in all 
more than Ho million oysters, 

That fishery is now m progress, Mr Hornell is attend- 
ing it, and we hope that it may result not merely in a large 
revenue from pearls, but also m considerable additions to 
our scientific knowledge of the oysters. 

As an incident of our work in Ceylon, it was fop^d 
necessary to fit up the stieniific man’s workshop — a smpll 
laboratory on the edge of the sea, with experimental tanks, 
a circulation of sea-water and facilities for microscopic and 
other work For several reasons [discussed in the lecture] 
we chose Galle at the southern encf of Ceylon, and we have 
every reason to be satisfied with the choice With its large 
bay, its rich fauna and the sheltered collecting ground of 
the lagoon within the coral reef, it is probably one of the 
best possible spots for the naturalist's work in eastern 
tropical seas 

In the interests of science it is to be hoped, then, that the 
marine laboratory at Galle will soon be established on a 
permanent basis with a suitable equipment. It ought, 
moreover, to be of sufficient size to accommodate two or 
three additional zoologists, such as members of the stafT 
of the museum and of the medical college at Colombo, or 
scientific visitors from Europe. The work of such men 
would help In the Investigation of the 'marine fauna and in 
the elucidation of practical problems, and the laboratory 
would soon become a credit and an attraction to the colony. 
Such an institution at Galle would be known throughout 
the scientific world, and would be visited by many student^, 
of science, and it might reasonably he hoped that in 
It would perform for the marine biology and the fishing 
industries of Ceylon very much the same important func- 
tions as those fulfilled by the celebratecf gardens and labor- 
atory at Peradetiiya for the botany and associated economic 
problems of th* land. W A. H, 


UNJVERSJTy AJVD EDUCATIONAL 
INTELLIGENCE. 

Ma. F. C. McClellan has been appointed to the new 
chair of forestry and estate management at the Royal 
Agricultural College, Cirencester 

The new science buildings of the Colston's Girls’ School, 
BHsN will h* opened on Friday, May 15, by the Right 
Henry Hobhovse, M.P. / n 

ret^elved a copy of the University of Colorado 
for Dgcembfir, 190s. U cbntalns a detailed account 
of 4 m, quarto-^litbdMlal celbbradon held at the end oi Use 
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year in connection with the University of Colorado, when 
'addresses were delivered by Profs. A. Reed, F, S. Lee,. 
D, C( Jackson, and others. 

Tna Council of the Manchester Literary and Philosophical 
Society has appointed Mr. A. P Hunt, sublibrarian o£ 
Balllol College, Oxford, to be assistant secretary and 
librarian to the Society, m succession to Mr. Charles Leigh, 
who has been appointed deputy librarian of the Owena 
College, Manchester. 

The second volume of the Report of the 'U S Com- 
missioner of Education for the year 1900-1901 runs, like th^ 
former part, to more than twelve hundred pages A large 
portion of the volume is concerned solely with statistics, and 
these refer to every grade of education Uninteresiting 
though these masses of figures are likely to prove to ordinary 
teachers, they will be found of great value by the student 
of educational problems The descriptive article which will 
most directly appeal to men of science is one on instruction 
in mining engineering It appears that the first school of 
mines m the United States was established in New York 
City in 1863, in connection with the institution which later 
developed into the existing Columbia bniiersitv At the 
close of 1901 there were thirty-seven institutions offering 
courses in mining engineering, two of the courses — those- 
in connection with the Un]ver.iiity of North Carolina and 
the University of Texas — having been instituted in iqoi. 
The article also contains short accounts of the svstems of 
instruction m mining in each of the ihirty-seven inslitii 
tions holding courses. A chapter is given to consular re- 
ports sent home to the United States b> its consuls in 
different parts of the world, and these reports contain niany 
hints likely *tn be of practical value to the lecturers and 
others In American colleges One chapter appears out of 
place m an educational report, since it is concerned with 
the introduction of domestic reindeer into Alaska, 

The first part of vol xiv of the Trarwof/ionA of the South 
African Philosophical Society contains an instructive paper 
by the Kev. Dr Flint on the legal and economic bases of 
some colonial teaching universities, which concludes with 
the local application of the resuliH of the inquiry Thi? 
paper summarises the salient facts in the history of the- 
important colonial universities, but it is only possible here 
to refer to one or two ]>olnts of interest The Government 
of New South Wales voted at its establishment 50,000! for 
the buildings of Sydney University. An endowment of not 
more than ao.ooo/ , with an annual sum of 4^. for the 
stipend of the principal, was provided for each* college in- 
corporated within Sydney University upon tfie condition that 
io,ooof. at least shall have been subscribed bw its foundtrsp 
the whole to be voted to the erection of buildings on land 
granted for the purpose. New Zealand University has also 
been generously treated by its Government, from which 
source it receives an annual grant of 3000/. But in addition 
to this the four affiliated colleges have received land grants 
to the extent of 40,000 acres, and Otago, for instance, re- 
ceives In rent from lands granted in this v'ay about 6500! 
per year Similarly, the University of Adelaide received 
from South Australia a grant of jo.ooo acreb. The Uni- 
versity of Melbourne appears to receive In.vG^veronient 
grants some 13,500!. It is well that these example^, which 
do not by any means exhaust the instances given in the 
paper, should be brought prominently before tne people of 
South Africa, in view of the growing feelmg that a worthy 
teaching university for the whole of .South Africa is much 
needed 

The annual discussion before the Washington meeting 
last January of the American Society of Naturalists dealt 
with the question few can endowments be used most 
effectively for scientifK research? The speeches on thfa 
occasion are printed in for April 10. Prof. T C. 

Chamberlin advocated tBfc special endowment of chairs oF 
research. There ought no longer, he said, to be a struggJe 
on the part of the capable investigator to free himself from 
obligations to teach thet he may devote him self to creative 
work. From ao.oool. io 40,000! would effectively endow a 
chair of researchj though Prof. Chamberlin argued later 
that the endowment shquld be made to the department 
rather chan a specific chair, thus distributing the function 
of research ampng the members of the rtan according to 
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thdt capQbilitief and Uatea Prof W M Wheeler showed 
how large a part of the value of fellowships was lost to 
resaarch by expecting fellows to perform extraneous duties 
and to do their research always at a given institution 
Prof Munsterberg insisted that the only two factors which 
really count for research are to be found in the minds of 
the men engaged upon it they are first intellectual 
quality and secondly the will to achieve In these tw 1 
respects he maintained American researth to be defective 
He urged the men of wealth who had millions ready for 
endowment first to make the career of re&earih attraclive 
*<0 that more men of hrst class type may be tempted and 
10 create great premiums by putting above the present 
university system a still higher institution an over 
university where the finest masters of research chosen by 
their peers are brought together for f^^ reaching work 
which transcends the possibilities of the educational institu 
tions Whatever can he done to give the career national 
glory thus to attract the hnest men will be productive for 
me work of research 1 o secure that able men shall do 
their best work he advised the following i oursp — Vfake 
the academic career in the real universilies the promotion 
10 higher positions dependent in first line upon research 
work as it IS in Uennany and the work will be done in 
spite of all obstacles There is at present no greater 
educational need than to educate the trustees and benefactors 
of universities 


SOCIETIES AND ACADEMIES 

London 

Royal Society March a6 — ' Some Physical Pn periics of 
Niikel Carbonyl By James Dowar* M A St D LL D 
h R S and Humphrey Ow?n JonMi M A U Sc 

1 he author!! communication gives an account of the in 
vestigation of a number of the physical properties of nickel 
carbonyl which have hitherto been investigated only to a 
slight extent 

It was found that the compound in the gaseous slate was 
much more stable than it had hitherto been supposed to be 
and that no explosion took place #hen the vapour was 
suddenly heated provided that oxygen was not present in 
the surrounding gas When the vapour was decomposed by 
heat the products of dissociation were nickel ana carbon 
monoxide at temperatures below C only traces of 

carbon dioxide could be detected so that the decomposition 
postulated by Berthelot to explain the explosion of the 
vapour does not take place any appreciable extent 

A large number of vapour density determinations were 
made by Victor Meyer s method at a number of tempera 
tures between 63° L and a 16° C in an atmosphere of various 
inert gases (hydrogen nitrogen and ethylene) and also in 
carbon monoxide 

The effect of temperature of rate of admixture of the 
vapour with the surrounding gas by diffusion and of the 
presence of one of the products of dissociation on the 
extent of the dissociation is very clearly seen from the 
numerical values <and the curves 

A number of determinations of the vapour-density at 
various temperatures under reduced pressure were made 
and also how the marked effect of temperature on the 
dissociatioh The dissociation becomes practically complete 
only at the boiling point of aniiine 

The critical temperature was found to be about 200° C 
and the critical pressure was estimated to be about thirty 
atmospheres 

A number of vapour pressure determinations were made 
by the statical method over a range of temperature between 
—9° C and -1-30® C from the values obtained the Rankine 
formula gives the following relation between the absolute 
temperature 1 and the pressure p in millimetres of 
mercury — 

log ^ = 7 3S5 -i4«S/'1 

i he results are compared with those obtained by Mittasch 
by the dynamic method 

VarlpuB constants are caliulated from the results obtained 
and these are found in several cases to be very similar to 
the corresponding constants for ether Ihe latent beat of 
vaporttatl^n is ^ 1 calories per gr«p3 and the Troutoa 
CQOBtaot is ao 6 The molecule ^ nickel carbonyl appearv 
to be 4.9 times larger than that of carbon monoxide 
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Some experiments whiih were made show that the re 
action between carbon monoxide and nukel iis reversible 
and proceeds rapidly at the ordinary temperature and with 
a measurable velocity at ver% low temperatures 

Royal Microscopical Society, Apnl 15 —Dr Hy 
Woodward F R S m the chair — Mr T W Mlllntt*n 
report on the recent Foraminifera of the Malay Archipelago 
collected by Mr A Durrand part xiv was taken as read 
— Ihe secretary read a paper by Mr h B atringar on a 
new method of using the electric ire in photomicrography 
Ihe method consists in employing ihe radiation of the 
electric arc itself altogether separate from the incandescent 
(arbons ihis mcdified by certain light filters fields a 
powerful violet monochromatic Jighi on the extreme limit 
of visibilitv Ihe separation is effeileci b> the subbtage dia 
phragm the opening in wh rh is aiJjiisied so to allr w 
nly the radiation of the arc t) pabs \ ir ugh contain 
mg a solution of amnioniated sulphate of topper ^uppres^es 
all but the violet band and the uUri violet rays are inter 
opted by another trough containing a solution of sulphate 
of quinine f antern slides of Plcun sigma angulatum dry 
and Cnrrmoduriij asteromphalus in atyrax taken with a 
Zeiss 3 mm oil immersion apothromatic objective of i 4 
N A and S compensating eyepiece giving a niagnlficatior* 
of 2200 diameters were shown upon the sireen Ihe author 
discussed the poss bility of jbia nin" lenses corrected for 
the ultra violet rays which would enable photography to 
do for the mirroscope what it had already done far the 
(plescope Ihrep slides of JVaTi(c«/a hombus were shown on 
the s reen to deiionstrate the advantage of uiiing the trougha 
(. ntxin ng soiuliins of aminunialed bulphate of copper and 
siulphate of quinine — Dr K Hamiyn Harris sent a de 
scnption of an apparatus for facilitating the manipulation 
of celloidin sections The apparatus lonsisted of a ciriular 
vessel 34' diameter and 4 " deep outside The body is made 
of ^ non-corroding metal and the bottom of brass It Is 
divided into twenty compartments in each compartment are 
perforations to allow fluid to es ape when the transfer Is 
made from one fluid to another Ihe apparatus suggested 
Itself to the writer s mind in consequence of the difficulties 
experienced by him in preparing staining and mountii^ 
a senes 0/ celloidin sections in successive order —Mr C F 
NoiiOMittt exhibited about two dozen mounted slides of 
Rotifers of the genus Brachionus The specimens besides 
those collected in England came from America ^sia Minor 
Bohemia China Germany and Hungary and comprised 
Sixteen specieii including one not yet described and a 
number of varieties The author mentioned (hat the 
B reubens exhibited was ihe true species of Fhrenber^ 
and different from the one figured under that name in 
Hudson and Gosse s monograph 

Paris 

Academy of Sciences, April 20 — M Albert Gandry in 
ihe chair — Statistics of the minor planets The di«>tribu 
t on of the elements taking the aphelia as the argument 
b^ M O OallandrMii The aphelia distances arrange 
themselves symmetrically about their mean value in a 
manner resembling the arrangement of accidental errors 
—On spinllosis in the Bovida; by M \ LAveran An 
aicounr with drawings of the detailed examindhon of the 
blood of Transvaal cattle infected wilh spirilla These 
parasites hxve always been found in the blood of latrle 
associated with other organisms At the present l me only 
two disease*) are definitely known to be produced bv spirilla 
Ihe relapsing fever caused by Sp Obermeiefi peculiar to 
man and the spinllosis produced by anserinum The 
parasite described in the present paper forms a new species 
to whith the na lie Iheilcri is given — On the Integra 
lion of differential equations of the second order with con 
slant coefficients by M F V^lllar the specifii heats and 
fieats of vaporisation and of fusion of aniline and some 
other orgunic compounds by M da Fororand The 
specific heat of aniline in the solid and liquid state and of 
the latent heat of fusion has been determined by the 
method of mixtures Measurements are also given for 
nitrobenzene benzene and acetic acid — Photographic 
obaarvaticn of the eclipse of the moon on April 11 1903 a\ 
the Observatory of TouIoum by M Montanswraddi Th^ 
atmospheric oonditiotii fm the night of the eclipse were 
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very favourable eleven nefi^ativea being^ obtained — Observ- 
ation of the lunar eclipse of April ii-ia 1903 by M R ! 
MallMt. Eighteen negatives were taken and submitted 
to the Academy — On^ M Gulchard s new transform 
ation of Burfacei of 'total constant curvature by M 
TBlta4leA.— On a new generalisation of the theorem 

of M Picard on entire functions by M Georges 

namoundo*. — Researches on electric convection by 
MM V Ordmiau and H Pandar In spire of 

the contradictory nature of some of the expierimental re 
suits obtained the authors believe that they are justiHed 
in drawing the conclusion that charged metallic surfaces 
either connnuous or divided into sectors and turning m air 
in their own plane produce magnetic efTeils in the sense 
predicted by electric convection and agreeing within 10 
per rent with the order of magnitude calculated for con 
vection The interposition of fixed armatures between the 
moving surfaces and the measuring apparatus appears to 
have no influence on the magnetic effects obtained — On 
magnetic hysteresis at high frequencies by MM C L 
Quya and B Hsraflald A he question has frequently been 
raised as to whether the energy lost by hysteresis m a 
magnetic cycle is independent of the speed with which the 
cycle IS completed and very contradictory results have 
hitherto been published The chief cause of uncertainty is 
the pmence of foucault currents and in the experiments 
dei; riD^ w the present paper an attempt has been nude 
to eliminate this difficulty by the use of very fine iron wires 
and a thermal method for measuring the energy dissipated 
in the wire has been adopted Up to 1200 periods per 
second the energy consumed by hysteresis is independent 
of the velocity of the cycle — On the magnetic properties 
of the terrestrial atmosphere by M Charles NQrdmann 
1 he magnetic propert es of the atmosphere can only hav 
a very small effect on the earth s magnetic field and can 
only produce a negligible fraction of the diurnal period f 
a magnetised needle — On elei Ir c sparks by M B 
■fflnltla — The electrical separttion of metallic powders 
and inert material and of the metdUn part of a miner il 
from Its gangue by M D Nsgrwano — On a self register 
mg galvanometer ind a rotating cant^cC and their use la 
tracing the curves of alternating currents by M J 

Charpentittr Ihe mechanism controlling the introcluc 
(ion and motion of the sheet of paper upon which the 
curve IS to be drawn is the chief characteristic of the re 
cording gal\rano netei' for which novelty is cMimed — Ihe 
nature- oT the sulphur compound in llic water fiom the 
Dayen spring at Bagn&res de-Luchon by M h Qarrlgou 
The Bayen WdUr before contact with air conla ns a 
Bulphydrate of sulphur — Soluble cellulose by M I 60 
Vlgnon Ox) cellulose prepared from cellulose by means 
of hydrochloric acid and potassium chlorite is acted upon 
by aqueous solutions of potash in the cold with regenern 
tion of cellulose and forming a soluble cellulose which can 
b* precipitated from the solution by hydrochloric acid or 
chlorides of the alkalis and alkaline earths — Physiological 
and histological observations on the Gephyrians (endolhehal 
derivatives and pigmentary granules) by M MarceL A 
^Mrubal — On the existence of an axjle filament i/i 
adult conjunctival fibnlla by M P A ZachBrladAa 
Indophil reaction of the leuiocytes in the aseptic sufpura 
tions caused by the subcutaneous injection of essence of 
turpentine by MM J and L Muratot 


DIARY OP SOCIETIES 

THURSDAY, April 30. 

Roval SociBTV, at 4 30.— CrooDiRD Lecture The Coeiiiical Fuhet on 
of the Green Plniii Prof K A Timlrjaiev 
R^AL I^NBTiTin'ioiL Rt 5 — Hydrogen Gueous Liquid and Solid 
Prof. Dewer f R S 

Ihstitutioh oS ElbctriCal Encihbbrs at B-^Divided Multiple 
Swi^boards An ESdeot Telephone Syalem fonhe World s CBpllali 

FRIDAY Mav I 

RovaL l^tiTUTiOH At 9 —Recent Advoncqs ir Siereochembtry Prof 
J Popa 

Gboloqis^ Association at B.— The Zones of the While Chalk of the 
BnglUfa CoRsi IV — Ysrkobire Dr A. W Rowa 
_ ^ MONDAY Maya 

Smistv ow ChBmicAL lirDtrsTav at S — l^wlaiiu io tha Foi InduoUT 
Dr Jalibi LvtHco^lleeh. 

Socimr or AtXH Mechanical Road ConiigM W Worb]^ 

^Poauinont 

^y^T®*** — Rtport oD tha CengroH of OntotaiKs 

hnU at Hamburg togethae with u Sliwt Dae^pltou of the Laws ot 
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Hammurabi tha Aqirsphel of Gencalik Ch. nIv , oi Edgruvod on the 
Recenily Discovered Moanmeni Pr T G Pinches. 

T(/R^ t A » May 3 
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